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DFTRODUCTION

Inoreasing agrioultural and food production is a top priority objective
of development plans in most developing ocountries. With supply unable to
oatoh up with demand for food, the increasing food gep is beooming a major
problem. Agriocultural production is dependent to 2 large extent on the
proper management and use of inputs. Agricultural inputs are many and
varied, but amongst the most important of these is power and its skilful use.
Power not only makes it possible to meet the need for timelines of farming
operations, but ocan also help to increase yields by doing the job more
effectively than is possible by hand or with the use of animals. Maochine
puwer mkes for a better job of land clearance and preparation, ploughing
and secd-bed preparation, threshing, transport, water pumping, orop spraying.

The returns on investments in agriocultural mechanisation oan be quite
high provided that suitadble equipment is selected and that the necessary
mpporting infrastructure exists. To facilitate the introduction and use
of machinery 1 by {armers, and to obtain the meximum benefits from mech-
anisation, some basio oonditions need to ve fulfilled.

Farm holdings should be compact and suffioiently large and the fields
should be of a reasorable sise with adequate means of water control. The
average desirable area per tractor varias oonsiderably acoording to working

1/ For the purposes of this weport, the term "agricultuzral smachinery
ispIenente™ covors hand tools, animal drawn equipmont, power machinory
$troctors, solf-propelled oombimes, pumps, sprinklers, engines,eto.) ond trector
drem acrioultural implements and equipmsent.
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conditions and type of equipment. The range can be from 15 to 25 heotares
for a 40 hp. four-wheel tractor under intensive irrigated conditions and up
to 40 to 100 heotares, not including fallow, for larger wheel type iractors
in rain-fed areas.

In the UNESOB oountries, very little use seems to be made of two-
wheel tractors or motor oultivators whioh may be partiocularly well suited
for market garden and terrace cultivation. This type of tractor seems to
be widely used today only in some Agian countries where soue special socio-
esonomnic reasona; unparalleled in other countries, prevail. Although it was
in use in some developed countries in the early days of mechanization, the

four-wheel tractor has now repleced it for most uses.

The medium to large size four-wheel tractors have the lowest capitial
and operating costs per horaepower and per hectare. Satisfactory operating
conditions should give OO — 800 hours minimum work per anmum for a medium
sige four-wheel tractor. Cooperative ovnership and other forms of multi-
farm use of such tractors in the Middle East countries can help in achieving
lower costs provided that misuse and poor meintenance of equipment can be
avoided. In most cases, government hire schemes proved to be erpensive
because of excessive overheads and gencrelly poor maintenance of equipmont.
Private contrectors seom to have been the most successful systom of multi-

farm use of agricultural machinery.

The FAO Indicative World Plan (IWP) ?/ for agricultural development has
forecast that by 1985 the Leban n would have about &4 hectares per tractor,

2/ FAO, Indiocative World Plan for agricultural dovolopmont, Near Dast
1 ‘ -1 [] VO]. [ Ty
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the Peoples' Dumrorstic Republio of Yemenand Ssudi Arabia between 100 te 200
heotar:¢ per tractor, and Iraq, Jordan and Syria 250 to 500 heotares per
traotor. The Indicative World Plan used the following ratios to produoce
sable (1) whiol gives an indication of the target number of tractors for
1985 bascd en the agrioultural area targets for the same years

(a) ene tractor for avery 150 hectares of good rainfall areasj
(b) one traotor for every 450 heotares of lower rainfall areasj and,

(o) one tractor for every 100 heotares of irrigated areas.

The sucoessful introduotion and use of farm meohanization is also governed
by the need for governments to ensure that equipment is adequately tested and
proven suitable for local conditions before allowing its free import and use by
farmers. False impressions have been known to cause bad habits to be aoquired
by farmers and have hindered the introduction of some suitable practices. It
is cften receesary to modify the design of equipmeni manufaotured for use in
more advanced countries before it beoomes suitable for use under the ecolecgioal
and humen osnditions prevailing in developing oountries. National researoh and
development institutions need to be established and encouraged to test equipment
and provide the guidance needed for the modifioation and adaptation of imported
equipment by the foreign manufacturers or by lcoal workshcps.

The provision of adequate servioing and spare parts facilities is alse
essential to aohieving effective farm meohanization. Beocause ef the heavy
oapital cost of agrioultural machinery and its distribution over a wide area,
especially in the early stages of mechanization, the oost of servioing is often
quite high, Government pelisies, such as the restriction of imperts te a small
number of suitable makes, oould help in reduocing these oocsts. Many ocountries
in the Middle East are facing serious diffioculties in providing adequate
servicing and spare parts facilities. These diffioulties are further complicated
by the inadequate training of farm maohinery operators in both proper use and
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basic routine serviocing needs suoh as oil changes, greasing, checking the
tightness ¢f belts, Lattery maintenance etoc. It is estimated that every 1,000
tractor unite in operation require & fully trained and skilled servioe and
pavte staff of at least 25 including supervisory and specialized personnel.
Moet countries in the Middle East region need to provide additional training
facilities and programmee desigaed to meet loocal needs. Multi-national
cooperatieon in this ficla ocan produce significant results.

The Industrial Development Board, the governing body of UNIDO, had
recommended at its second and third sessions in 1967 and 1968, that UNIDO gives
priority to prohlams of sgriocultural machinery and implements in developing
ccuntried, mainly az regards the establishment of industries and the question

of design, engineering, research and development and adaptation.

An ECAFE7A.IDO“}/ /UNIDO fact-finding team on industries manufacturing
agrioultural machinery surveyed, for the first time ever, the farm machinery
sector in 12 countries in the ECAFE region and tinalized its report in 1969.
Following the corpletion of this survey, UNIDO convened an Expert G.ooup Meeting
on Agricultural Machinery Industry in Developing Countries., The Meeting was
held in Vienna, Austria in August 969, Forty six participants representing
international organizationa us well as government agenoies, private industry
and research institutions in 31 industrially developed and developing countries
attended the meeting and discussed how developing countries can raise agricult-
ural production and sivimulate the transfer of teohnology by manufacturing their
own agrisultural machinery and implements. The report of ths meeting noted
that developing ocountries have recognized that agriculturai machinery and
implements, integrated with other allied inputs, are among thc most important
means of increaéing agricultural production. The importance of some degree of
solf reliance in agrioultural machinery manufacture was also emphasiszed.

3/ Asian Industrial Development Council.
# BRoonomic Commission for Asia and the Far Bast
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.he BExpert Group Meeting recognized the need for developing countries tc
step up their aotivities in the field of agricultural machinery and implements
direoted towards the "Total Mamufaoturing Seotor", inoluding adaptation, design
development, manufacture, quality oontrol, cost caentrol, testirg, researoh,
marketing, repair and maintenance, eto. UNIDO was oalled upon to prepare guidse-—
lines to assist developing couniries in formulating long-term plens for tue
development and utilization of agricultural machinery. UNIDO should alse oon~
oentrate on field action-oriented projects in manufacturing agricuitural
machinery and imploments, with emphasis on improving existing manufaoturing
facilities in de-eloping countries. Reoognizing that one of the most pressing
problems faoing developing nations is to obtain a dafinition of what is required
ir the way of agrioultural machinery and implements that will contribute greatly
to an inorease in agrioultural production and whose manufacture will be a
nucleus of industrialization, the meeting called on governments to assist UNIDO
in oarrying out a detailed study in order to supplement the availabla data on
the existing usage of, and demand for, agricultural machinerv and implements ia
the developing countriee of Africa, Latin Amerioa and the Middle East. Thne
primary objective of suoh a study would be to identify promising projects for
manufaoturing agrioultural maohinery and implements.

The metal working and agrioultural machinery industry seotor, being an
important sector in the Middle East, UNESOB's work progratme for 1970 inoluded
a projeot for undertal’ing a survey of this sector to elucidate oountry situations
and prospects in a multinational perspective with the view of identifying
problems of rationalization, growth and ohange as well as projscte for the

sclution of these problems which might b:onefit from UN assisianco.

During the period March to May 1970, a UNIDO/UNESOB rissicn oomposed of a
UNIDO conultant*and a UNESOB steff membor visited six oountries in the Middle
Bast (Jordan, Lebanon, Kuwait, Saudi Arabia, Iraq and Syria). Before departing
from eaoh oountry visited, the mission discussed with government cfficials
concerncd, its recommendations regarding possible areas where UNIDO and other
UN teohniocal assistance may be usefully provided.

This report oovers the mission's findings and main recommendations in eaoh
of the oountries visited. In addition, a regicnal report analyzing the situation
in the six oountries from a multinational perspective is also being preparecd.

* ur. AOAI Smy Ra.o /Olo
* Mr. #.0. ALdelmonoin
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THE RELATIONSHIP BETVIEN THE MANUFACTURE
OF AGRICULTURAL MACHINERY AND IMPLEMENTS
AXD THE ENGINEERING INDUSTRIES SECTOR

Production of agricultural machinery and equipment in developing countries
usua.ly sta~ts with the simpler produots such as rloughe, harrows, trailers, etc.
Suchk simple agrioultural equiprent and implerents are already being produced in
most of the UNESOBoountries. However, the manufacture of most modern equipment
and agricultural maohinery, especially the heavier and self-propelled types is
dominatod by large intermational firms. The main reason for this conoentration
is that the mamufaoture of the more specialized and sophistiocated typss of suoh
mwohinery and equipment requires u wide range and a kigh level of teckLnology,
whioh is only roadily available to the ongineering indust.ies of technclogically
advanced oountrios. Therefors, the variety and degree of sophistication of tie
machinery and equipment whioh oan be produced by developing oountries will te
determined, to & large extent, by the level of the produotive facilities avail-
able to a country's engineering industrias sector. This industrial sector is
defined to oorprise the following olassss of Intornational Standard Industrial
Classifioation (ISIC):

I81C 35 : Manufacture of metal produots, exoept machinery and

transport equipment (simple metel products and simple
matal mamifactures)

ISBIC 36 : Mamufacture of maohinery, oxoept electrical machinery
ISIC 37 : Manufacture of electrioal machinery
ISIC 38 : Manufacture of transport equipnent

ISIC 331 : Mamufaoture of professional, soicntifio neasuring and
oontrolling instruments.

A. The ougineerin~s industries place in the total
rial seotor of develcp n;ooonmu

Tk importance of the engineacring industrios to the industrial development
of doveloping oountries cannot be over-stated or exaggeratod. Industrial
development is the aoquisiticn 02 meens of manufecturing und/or prooessing,
nanely, raochinery. Maohinery may be purchased from othor oountriocs bBut it is
only vhen oapabilities are developed to produce loocaily some of the machinery
required can a oountry fully oontrol its industrial development and move into

[ooo
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the take-off stage. The price of imported machinery ocannot be influenced to
ary large extent, their ocapsoities are predetermined, and their suitadbility to
local oconditions, may be lacking or limited.

However, the oumplexity of today's world and its modern technologivs makoe
it diffioult for any ono oountry, even the most industrialized, to produce all
its requirements of machines. At the same time, the higher the stage of develop—-
zent of the engineering industries sector in any cne oountry, the higher is the
standard of living of its population. The state ol technological dependence from
which most develcping countries suffer prevents even oouniries richly endowad
with natural resources from achieving real economic developrent. The engincering
industries are alsa a focal point for the intrcduction of modern and now
technologies, and as a result oontridbute signifioantly, possidbly more than any
other irdustry,to the improved technioal trzining of labour and management, and
to upgrading the level of local technology.They can have a catalytic effeot in
this respect. They contribute substantially to gross oapital formation in tXe
form of metal products, machinery und transport equipment. Together with
ceuastruotion, they are the largest elanont in tiue new productive oapacities
that are required for the growth cf national output. This importance is even
groater than might be immediately apparent, since they represent the arca vhere
oapital is most likely te be short during developmen®. and where consumption
competes with investment. It may, therefors, be useful to exarine sore of the
main oharacteristios of the angineering industrioess

1. lagk of patursl resources, not a limiting faotor
Although the developmert of scmo major industry seciors may depend to a

groater or lesser exteut on tho ocourence cf some indigzenous natural resources -
e.g. petrochemioals, food, building matasrials, eto. - the development and growth
of tae engineering industries is not governed by the availability or lack of any
natural resources Lut depends mainly or huran effort and skillful organisation.

2.,  Heterogoneity of products of engineering industries

Whereas the typioal produut of some industiries is homogeneous - e.g.
coront, ohenioals, food, etc. - there is no typiocal produot for engineering
industries. Produots oan have mumerous different shapes, sises, weights, oto.,

[ooe




even though certain oomponont parts used to mamifaoturoe enginecring products
lond thouselves to wome degree of orderly olassification. This product diversity
is furtaer complicated by continuous changes caused by improverents and innovat-
ions. Therefore, in order to make planning and prograrring of engineering
industries feaaidle, typical individual products rust be used to reprecent
entire groups of prioduots and, thereby, provide some order to ‘he opsration.

3 . Divcrlitl_nnd fluihilit; of Jproduction tools and machines

An inmportant obaraoteristio of the tools and mtokines used by ung'noering
industries is thLeir large mumber and variety of types. There are tany types of
cetal-cutting, shaping and fabricating tools and machines. At the same tiue,
rost tools and rachines for the industry are flexihle im that thay can perforu
a variety of different jobs or produce parts for a large variety cf different
end-productis. Naturally, some engineering industry products require speoial

equipment and proocesses.

4. Capital and labour intensity of ergineering intustrie.

The oapital/output ratio in engineering industries ocan vary consideradly.
Sowaver, on the average, tho industry is less ocapital intonsive (lower upital/
output ratio) than metal producing or chemical industries and more capital
inteneive than most light industries. At the mame tirie, ocevital requireconts
for the production of soms simple netal products are as low as, or even lower
than, those for some light i=nduetries.

Relative to many other industries, the eagineering induetrics arc labour
intensive. Although this faot would seem to suggest a speoial advantage for
doveloping oocuntries, it should be borne in mind that most of the labour required
in engineering industries is of a relatively high level of education and skill.

Some indiocative, though theorectiocal, figures were presented in a 1965
Boonoric Commission for Buropo (ICE) study of requirements of fixed capital and
other factors of production for various ongineering enterprises of minimum
profitable sizos in Western Burope. The total amount of fixed oapital per ton
of anmual production for somo products were given as follous:

[ooo



Total Minirun

fixed ocapital profitable

(dollars per ton of capaocity

Ereduot apmal produotion)  (Thousand tops)

Fall sand roller bearings 410 0.2 = 0.3

Xotal working mackine tools 290 0.7 - 1,0

Wood working machine tools 250 6 - 10

Puips nd centrifuges 180 2- )

Barth moving machinery 110 2-
Lgriocultural mashinery used in

preperation and ocultivation of soil 45 16 -« 2
Agricultural raobinery used for

barveeting, threebing and sorting 42 4- 6

Se Raonomiel of soalo

Three main characteristics of the engineering industrias affect and
determine the extent to whioh eoconories of scale can be realiged,

The farst of those oharacteristios is the length of produotion runs. Tte
longer the production run - i.e., the groater tho total output of a single
product - the higher is the efficienoy of produc*ion. The size of population
in any oountry is, therefore, a major determinant of the size of the market,
and this has & considerable influosnce on conditions and coests of production.
Tho seoond characteristioc is the scals and variety of the difforont products
of any one shop. Machines for some oporztions have a specific minimum capaoity
whiok may be consideradbly greater than the capacity requiied for tho items to
be produced resulting in idle ocapacity. The thaird characteristioc is similar but
applies to the human resources in terms of the skilled managormont, design,
research and dovelopment ran-power required. Regardless of the level of
production such skills must be provided and, therofore, per unit costs ray
aotually dooroase while total output inoreases as a resultv of more effioient
utilization of thece skills.

Se  Linkages bot¥eon produgts GnA DROOSASSR.

The nature of engineering products and proocessing facilities oreates
linkages vithin the industry. Many products pass through several different
processes - 6.g. preoision casting, machining, heat treatmont, eto. defore
their production is completed.

[ooe






-15 -

Nost of the prooesses are highly versatile and ocan contridute to the
produotion of a‘great variety of engineering products. At the sape time, &
great rmany engineering products are thenselves inputs in the produstion of
other engineoring produots. A final produot may oomsiet of a nurder of
sssemblies, and these may in turn be made up of a mucber of suh- aseerLdlies
oonsietirg of basic components.

3. Planning and poliey considemiions for the Apve]opmenmt
of eugineering indusirics With spocial referance

Eg__ wioultuml machinory and iﬂleunts manufaoture

Various studies atterpted to identify a number of distinot development
stagee tarough which developing countries have passed or are passing in the
developuent of their cwn engineering industries. Bome cf those studies speak
of four such stagee, cthers suggest that only tahree distinot stages are
identifiadble. For the purpose of thie report ard bearing in rind the situation
as it exists in the Middle Bact, porhape cnly two developumen. steges are
apparent. Countries in stage one may bo characteriszed by some or all of the
following features:

a) Soma products are loocally manufactured mainly from metal sheets.

b) The production of maohinery and eguipment is either non-existent
or is in ite very early stages.

o) Repair and maintenanca service facilities are owned and operated
by a mixture of foreign and national firms and pereonnel, but the forrcor
may be more predomirant.

d) Out of repair and raintenance or fabrication shops, small, multi-
purpose rachine shops begin te appear producing some acoeptable quality
replacerent parts.

o) The perocentage of imports to total dorestisc consumption of engineer
ing products is quite high, ranging up to about 80 per cent or more,

The seoond stage of development of the enginsering induetrice in the
UNE30B ocountries may be oharacterised By s-me or all of the fillowing main

featuiress

oo



s) More sophisticated metal products begin to be produced utilising
more elaborate procosses and skills and creating the boginnings of an
indigonous technology or, at least, an awareness of the importance of
teohnology transfor and development oconsiderations.

b) Tha production of maohinery and equipnent expands, and more and
more suoh products appear. Howaver, the share of nachinery in the total
output of the sector is still small when comparcd with the more industrialised
oountries. Most of the machinery and equipment produced tond to be import
gubstitution consumer products. The level of proteotion is norcally siscable
and therofore, by and large, prices and qualitios oannot ocorpete in inter~-
rotisnal narketo.

o) Important strides begin to be made in devolopiry indigenous
technology, raising tho level and sophistication of skills, and oroating an
awaroness of the i1mportance of teohnology transfer and development considerations.

d) Bome countries iu this stage may make a start in the rebuilding and/or
production of machine tools. Thies heraolds the gradual reversal of hoavy
dependence on imports or engineering groduote.

Aotion by polioy makers in the UNESOB rogion would seem to bo ealled for
in two basio arocass

(1) The upgrading of the existing production fuoilities mamufaoturing
simple or more oomplox metal products for agrioulture or for
othor end uwes. A great deal con be ackieved by inoroasing
productivity, improving methods of production, providing oomron
sorvice facilities, promoting tho practioe of sub-contraoting of
oomponents prodnction, and training Policies designed to achieve
the above objectives wouid holp' in ocreating an infra-struoture
of nkills and productive facilities ablo to ocompete more favoure
ably in international or regional markets with better qualities
and lower prices.

(14) The developuent of mediun and heavy production facilities for
engineering industries requires adeguato planning by ecentrsl
planning bodies beosuse the sise of the investuents involved is
substantial and the markets are relatively uncertain.

/'oo
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In this connexion, it is necessary to stress the importince of the
manuf icture of machine tocls which is8 an examnle of heavy machine building
in the development of engineoring industries. !lic .ine tools have neen c.lled
"the reproductive centre" of tiie entire m.nus.icturinz econouy. They 1liy the
found ition for the development of a diversifiel base for en_.ineering inlustries.
Ths iirst steps tow.rds cue development ol niachinas tool manufacturs are the
eatablic.ment of rep:ir and mainten.nce facilities ior thes.. tools, and «t a
lator 3tave tiheir rebuilding. The use o. sgt.ndard designs or of its rwcent
variant modular desisn tor particular compon nts and sub-assemblies can speed

up the development of muchine tool production.

Cne of the r>usons for the control ¢l the manuf.ctur: of most modern
asricultural machinery implucents by liarge international Jirms hus already been
mentioned. .not.er important re.scn, whichh . 3ignific.untly relevont to
countries of th~ Middle E:at, s that tuese lar.e firms raiint.in an efficiant
internation:l s.les network iund are taerefore able to contrc” o sufficiantly
lirze shire (f the world narket to spread the Li i costs o tiackiolozy and
produstion over 2 lurge siles turnover. 1t is also import:int to note that
silas volume of ugricultural machinery a1d e vipment is characterized by wide
vari.tions de.endiny on weather, .orl! psrices, credit p.ment ficilities, etc.
For thie reison, triese l:.rie internition.l firms normilly produce 4 great
variety ol combinations. The sub-contracting of the munufacture ¢ a number of
these components aind sub-isse-blies to s»eci .lized minuficti rars »hich ia an
import.nt ch.ructaristic of the intustry nay be of speci:l impori.nce to
developin, countriss in two ways. .Jirstlv, the ipproach miy be copied within
tiie countries tlemselves, and secondly, it :ffords some developing countries
the opportunity to miuke 1 significunt stirt in the manufacture of more com)lsx

components ind sub-isaemblies .c¢r some o tlese intern:tional - irms,

altnou:l the technolcjicil, promotionul and iin.ncial baciring reguirad
to m.ke agri.iltural machinery and implements' manufacture coupetitive inter—
nationilly may not be eisily attuin.ble by moat UNI3(D countrias in the very

near future. There are aniny sm.ller firms in the sorld producing the not very
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highly sophisticated machinery and equipment with reasonable suoccess. However,
most national markets in the UNESOB region are limited and will remain so oxocent
for norzal demand growth rates. It would therefore seen imperative for oount-
ries in the region to examine oximiing oapaoitius and policies and coordinate
planning for a rational and speedy devoloprent of this key industrial sector.

Two important considerations arise with rogard to planning the engineering
industries seotor. The first question is whetner planning for the seotor should
be centralizea and ontrusted to a planning miristry or a governmont agency, or
should the initiative for development bo left to individual entrapreneurs, and
the State's role be limited to oocordinating development plans of the individual

entorprises with the overall development plans.

In some oountrics of the UNESOB rogion, major industries are owned and
operated by the public sector and therefore a central planning approach hes
already been adopted. Evon in the more private sector oriented oountries such
as Lebanon, Saudi irabia, Kuwait and Jordan, investment decisions rolating to
tho davelopment of a sector as importart and us orilioal as the eng inecering
industries seotor, will need to be guidead in a manner oonducive to a rational,
overall and integrated development of the seotor within the national develcpmrent
offort. This is omrpecially important when "oritiocal" investment decisicr® are

under oonsideration.
Ssqondly
planning policy for the scotor oould be based on demand, on supply, or on

a combination of the two. Demand-oriented planning utilizes past trends for
private and publio oonsusption and projeots these into the future bearing in
nind now and future programmer as well as possibilitios for exports. Projectaed
demands are then translated into tho production levels required. This planning
approach makes it possible to allooate resources on the basis of speocific
demands, but demand projections are somewhat restriocted by past consupption
trends.

Supply-oriented planning concerns itsolf with the setting-up of as many
production facilitios as possible, relying on the inherent vorsatility of suoh
facilities to produce the products demanded.

/fOO
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although supply-orionted planning fasilitates the aoquisition of more
advanced technologies, its efficiency is restrioted by the degrce of flexibility
er versatility of produotion faocilities. Ideally, the planning approach to be
adopted should be a comtination of both methods, demand-orientsd planning would
analyso precent and future demand as well as the existing struoture of the
geotor and its efficienoy. Final development pianning doecisions, espeoially
those decling with long~term requirements, would be taken in the light of
supply-orientod planning considerations and, thereby, making it possidle to take
advantage of up-to-date tectnological innovations.

Poerhaps the other vlanning policy issviez aro
(1) the training and tuilding up of tho human skills necded to maintain the
desirabln develcprmont rate of tho engineering industries seotor, where education
and training are not by themsolves sufficient. The sbjsctives sought can only
te achieved when the institutions where the use, adaptation and application cf
these skills are also provided. Individual capacities, a0 matter how highly
trained or skillful they are, ocannot be very effeotive in tLis seotor unless
thay ocan bve oombined with other skills within research, design, and other
institutions to pr.duce the required end producrts.
(2) the need for ocooperation with and assistance from the more industrialized
oountries in developing the engineering industries sector. Ono of the important
aspeots of this question is technology transfers from industrialized to devel ~p~-
ing oountries. The aivantagos and disadvantages of using ladbour intensive as
opposed to capital intensive technolazies have teen rupeatedly pointed out and
diecussed, and no repetition of thesoc is proposed here. However, two important
facts would seom to govern the question of ocooperation between developed and
develoring oountries. PFirst modern teohnology is still omenating, by and large,
from the industrialized ocountries of the world, and, therefore, cooperation with
the latter is inevitable if tho developing ocountries wish to raise their
domestio teohnology levels; Secondly, as mentioned Beforse, engineering industries
have & oatalytic and dynamic effect on tho entire industrial seotor of an economy
and, theredy, on the national level cof tenbnology.

An ever present questiun in the minds of poliocy-makors regarding mothods
of ocooperation with industrialized countries, is whother the ocost of the
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cooperation proposed is adequats and fair or not. The oritiocisem is always being
made that develuping ocountries arc foroced to pay excossively high prices.
However, the considerations referred to above would seem to suggest that poliocy-
niakers should ke more concerned with the ocontritution which the proposad
oooporation will meke to upgrading the technological capabilities of a owuntry,
which cazn have far meaching efieots on the sconomy, vather than with the cost
of foreign oooperation whioh oan be looked upon as a "once-for-all' expenditure.

Tuie may be an over simplification of real life situaticns, but it still rermains

a ugeful guideline.

Cooperation betwaen tho devaloping countries themselves by sharing
ezporierces oan also be of mutual btenefit, and may lead to fruitful coordination
slmply because it has made the countries involved more aware of each other's

develepment pluns for the engineering industries seotor.

(3) As mentioned bef%%?usﬂiéﬁ;ﬁaffioioncy oan never be a policy cbjective with
regard to engineering/ Thoerofore trade issues represent another key
policy cuaection. World trade in engincerirz products is directed neinly by
economios of large-soale production and by technologiocal supericrity. Developing
ooun*riss, deficient in toth these factors, must therefore ©orolve a protection
polioy designed to onable new and infant engineering industries to establish
themselves. With very small markets and very low levedl of skills this may not

be an ecasy task.

Iuport substitution has teen considered to be the only practical polioy
for developing engineerirg industrice, and a number of developing countries have
bPeen successful in formulating a complox import subs+titution develcpment pro-
gramues. Suoh programnes need not to based on complicated rathematiocal models,
but ocould result from the collective judgement of plannors, polioy makers,
engineers and businessmen with good knowledge of both the country and the
economios of the seotor. On the basis of raw material prices, estimates of
looal production ocosts, the size of the market, and a fow other eastimates, it
is possible to detormine the desirable level of protootion and the import
substitution percentages of the development programr.e.

[oos
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IRAQ

I. THE .QRICULTUR.L 3ICTCGR aND IT3 PLACS IN THE SCONOMY

aAgrioculture continues to be the mijor source of incorme for a large
sezgment of the populatioa. Table 2 below suows that 54.5 per cent of the
total labour forcs3 is engaged in agriculture. However, only about 20 per
cent of 3DP is attributable to agriculture, forsstry, Luntin: and fishiag,
as suowm in T.uibla 3. althoughk agrizulture occupies a signii{iciant poaition
in the national economy, the rite of zrowth cf this sector hLas not been

substantiil and a3 a result tine growtu of the eintirse economy h.s Peen slow.4

Table 2. Irag: Sectoral dictriouvtion of tctal labour force, 1968

Number of Percentage of
Sector employed parsons tot.l 1l.bour force
{thous.nds)
Agriculture 1,399 5445
Manufacturing 146 5.7
Tot 11 niumber of employed
persons 2,469 96,2
Unemploye  persons 98 3.8
Tot :1 libcur force 2 4567 1000
Source: Jiwad F.ishim and Fusein Omir - "3Ivaluation of .ccnomic

Growth in Ira. 1950-1)70", pp. 277 and 278 (arabic)e

Toble 3. Irag: Contribution of the agriculturil sector to gross
domestic proluct, 1963-1967.

(millions of Iragi Linars)

1963 1964 1965 1966

GDP at 1960 factor cost 736.53 825.53 861.27 850.84
Agriculture, forestry,

hunting and fishing 136.87 149.61 162.53 160.18
Manuf icturing 52.44 57.48 70.93 61.48

Source: UNE3SOB ~ "Studies on Selectsd Development Problans_in
Various Countries in the Middle 2.3t", 1270,
p.142.

é/ an Bvaluation of Economic Growth in Iraq 1950-1770, Part 1
(Page 18), by Dr. J. Hashim.
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The 1965-1969 Plan allocated equal amounts (about 30 per cent of total
investments ) to the agriculturul and industriil sectors. Tie new Five-Yaar
Sconomic Plun (1970—1974) provides for 19.8 per cent cf the toit~l intendad
publiic and rivate investments to be 1llocutsd to industri:l development and
19.€ per cent 1o agriculture. .dctuul ex.cnditures in the « ricultural sector

o/

over the yeuirs 1965-1959 represented only about 36 per cent of totul allocutions

Tha 0il industry occupies 4 kiy position in the Ir. i economy and
sizable revenues from oil royalties could finwmce the development of lru,'s

water and 1..nd resources and the expansion of its industries.

The Government L8 taken i1 number of meisures to brian; about chuanges
ia the pattern of lund holding ownership. he Agrzrian Reform La s of 1,58
brought ibout significint changes by introducing a mazimum limit on vrivate
ownership of land accordini to soil fertility, loc.tion, m=s ns cf irrication
and lund use; .nd by encouragin: asricilturil cooperativas .1 i .rmers

societies.

In erier tc overcome the vroiblems of 51all holdiasgs, w ter m.n.zement,
excessive salinity ind fallcer cysten, ind to introduce lairse scile firming
man :genent teclkni ues, the Government hais now 2doxted the policy of
encouri,ing collection distribution of lan? .nd collective i{.rming. Drainage
is exjected to rem=in agriculture's maijor »roblem in Iraq for some time.

Low yield is said to be lurgely the result of s0il salinity .nd drainace is

esfenti.l if outout per unit is to be im.roved.

Ol the totil areu of the country which is 434,000 scu.re kilomsters,
about 120,000 suuarc kilomoters (12 million Lectares) are suitarle .or
cultivation. liowever, only ubout & million hectirss arz uander cultivation;

a little move than half the area is irrizated (1.5 million . ectares pump-
irrigated and 2.8 million hectares flood-irrigated), and the rest is rain-fed.
The present system of agriculture leaves 2 large roportion of the luand area
(40-50 per cent) is fallow. Therefore, ths net cultivated are: is only uround
4-5 million hectares. I¥ is reported th.it of this total, over 3 million

hectares are under the control of the Ministvy of sgrarian Reform.

/ Ibid. Pai.e 268
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The total l.nd area (iirigated .nd riin-fed) which w.s affected by
Agrarian Reform Laws is said to be sbout 8,860,001 donums (2,215,000 hectares),
and the total number of furuers or farming families who Live bcnefitted from
these laws is about 237,000.

Table 4 below shows tie four mijor agricultural products in Iray ¢ ba
wheat, barley, rice .ad dates. In 1)69, more than half tie country's total |
production of wheat wis preouced in the mohafaza (administrntive province) of }
Nineveh. Ths major barley producing mokifazat are Ninaevsh, Babylon, Kirkuk |
and Piala. Kerbala )>rcduces about 40 ner cent of the country's total rice
production and the othar major rice producinz mohuil izt arc Hayrsan, iasst,
Babylon 2nd Thi-.ur.

Tible 4. Iraqs Froduction of main agricultural products, 1369

(in thousinds of tons)

- . a )
- :{i?u;tloq rerczgqidg
Barley 14250 42
Rice (piddy) 284 9
Datas 260 9
2,983 100
sourcet Contril 3t.tisticil Cr _iniz:tion: 3tatistical abstrict, 1969,

B.ghdad.

The Jovernment of Ir.q, through the threc Ministriss concerned, numsly
agriculture, agrariin Reform and Irrigation has initiites a nunber of
agricultur.l development rojects, involvin. substan:ial are 3, in soil
reclumat.on irrigation, drainesa and flnor control. It is rasorteu that these
projects cover about one million dunums :t sr2sent, the laivgest of which is
Greuter Mussayib project which is alsc 4 demonstration project :hoss successrul
ra ults are ex.ected to be introduced in other ar:as, possibly covering a
large part of t.e arsas coatrolled by tuo Hinistry of .igrariin Rs.orm. This
fact, coupled witn tha complets rs-organization or the agricul ural sector in
Ir.iq Yuring the pist fow yzars point towurds great need for .. aucces.ful farm
mechinizition prozramme including multif.rm utilization of a;ricultural machinery
and equipment. This ippeirs to be of gro..t importance especially with the
Governmnent's programme for t.c succassful introduction of fertilizers, hybrid
sged, plant srotection coupled with tillage and farm mana.ement technicues
involving totil mechanization.

/ oo
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II. FARM MECHANIZATION

Agricultural maohinerywere first introduoed in Iraq in 1945 and are being
inoreasingly used ever since., It is estirated that in 1967 the total horsepower
of farm mackinery in use in Iraq was 2.25 million horsepowe 6 + Today, agri-
oultural machinery nnd equipment are fairly widely used, and .nclude traoctors,
self-propulled and pull-type harvestars, threshers, plouzhs, oultivators,
harrows, end need drills. It is estimated +hat 85 per oent of all ploughing in
the country is mechenized. 95 per oont of water pumping for irrigatioa and 90
per cent of harvesting and threshing is alsc meohanized. Vhoaot, bdarley and
linsead, which constitute about 89 per oent of winter orope in Iraq, and whon

circumstances permit also rice, are nachine harvesied.

Statistics for the yoar 1967/1368 suggest that a total of 8,6641/ traotore,
with a total horsepower of 506,592, were in use in Iraq. Of this total, 7,919
tractors wore owned and operated by the private seotor. It is reported that the
public sector decided to beocme an owner of agrioculturel machinery in crder tc
ensure that the small farmers arc not over charged by private machinery contraot-
o18. The latter were reported to have charged exoessive rates, varying from 20
per cent to 90 per cent of orops, for thoe use of their equipument. The total
murber of traotors, sold in Iraq during the years 1945-1967, is reportod to beo
10,130,

The FAO Indioative Worlid Plan estimated the gross arca oropped in Iraq in
1964 to be 3,285,000 hectares, and the total number cf tractors operuting in
that year to e 2,400. Therefore, the ratio cf oropped area tu traoters was
given as 1,370 in 1964§/. For 1967, this ratio is 925, based on a gross oropped
area of 8 million hootares and a population of 8,664 tractors. In 1964, this
ratio was 34 for Italy, 92 for Greece, 117 for Australia; 172 for Yugoslavia and

§/ "Moohanization of Agrioculture in Iraq" by E. Al-Rawi.,

1/ Ibid.

FAO, Indioative World Plan for Agriocultural Development, Near East
1965"1985’ v°1. Io, 1966’ FAO.
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336 for Turkey. On the basis of the following (heotaras per tractor) ratios:
4%0 for lower rainfall oropped areas and 100 for irriqa_tod areas, FAO estirated
the 1985 traotor potential in Iraq to be 22,700 tractcrs, whiok represents an
inovease of 260 per cent over the figure for 1967. Ths averugs mumber of .

tractors impcrted anmmually between 1966 and 1969 was about 1,550,
Awm estimated total of about 2,065 harvesters are vporatin, in Iraqg, about .
3}
600 vy the public seotor and the reost by tha private sactor. An Iraz! ctudy ‘/

geve the following figurea 1o rapreser.t other equipment "In use and seld"-in
Iraq during tke period 1550.-19C7:

Diso and moldboard ploughs 6,338
Cultivators and disc harrows 4,408
Seed drills 144
Threshers 38
Trailers 523
Water pumps 1,029

It is also repcrted by Ministry officials that during 1969 the Ministry of
dgrarian Reform purchased heavy agricul tural machinery and equipment worth about
10 miiliow dinurs. The Direotorate of Agrioultural Machincry is involved in
hiring, at subsidized rates, in operating, and in repairing and maintaining the
equipment with preferential treatuent to cooperative farms and farmers ocoverod
by the Agrarian Roform Lawe. 7Tho Ministry cporatos, maintaine and rents its
flaet of machinery and equipmsnt, including irrigetion pumps, through a number
of hiring stations, mechenios and cther units spread throughout the ocountry. It
was also reported that the Dircotorate is embarking upon a programme for tho
establishment of eight now agricultural oquipment stations in addition to the
six major stations already in operation. Tho Abu-Ohraid agricultural eguipment
etation, whioh is one of the largest cf these stations, was visited by the |
UNIDO/UNESOR Missicn and it was learnt that the station also has a training |
prograpiie g oh trained around 1,250 operators of agrioultural
maohinary} In spite of the muny diffioulties faced by these stations, it was
reported that the percentage of equipment not in operating oondition is only

9/ "Mechanization of Agrioulture in Iraq" by H. Al-Rawi.
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around 10 per cent. With the additional large area of land ooming under the
respunsibility of the Ministry of igrarian Reform and due to the importance
ettachud by the Guvernment to the development of agrioculture amd in partioular
to the emphasie un irocreased use cf agrioultural machinery, the vverall
operatiuonal responsibility of the igrioultural Machinery and Inploments
Dircotorato of the Ministry seom to have multiplied many times over during the

past year oI EO.

It is also tho policy of the Govérnment tov encourcge ihe estavlish.orent
of agricultural cooperatives and it is hoped that these cnouperatives, in due
oourse, will take cver the operation of their sgriocultural maochinery and
juplements. 7he Government is further assisting tho ccuperatives tv own
agrioulturel machinery, for example some pumps are said t. havo boen scld to
some cocperatives at only 25 per oent of their estimated value, However, it
would seemr that the Guvernmont expeots that even if a lar;o mumber ¢f cooperativos
are established in the coming years and are able tv own &nd operate agrioultural
machinery and implements, the Directorate will still nead to ocontimue tu extoni
areistance to farners and cooperatives by ropairing wid maintaining their
equipment in various workshops opecatod by the Directurate throughcut the
oountry. The oporation and maintenance of plant protectiovn oquiptiunt is hanaled
by tho Minietry of Agrioulture. The Ministry alec hopes that the Directorats,
by transferring its agricultural maocninery and implonents to cusperatives, can
ooncentrate at a late~ date ¢n the purchase, oporaticn and maintonance of the
hoavier type of machinery and cruipmont fur agriosultural irsrigation and drainago.
FAO has a number of Special Fund prcjoocts in Iraq (about eix), some of whioh
jrovide assistunce to the cooperativos progranme.

The success of any farm mechanizaticn programme would seem to call fir a
oonsiderable amount of rosearch, devoloprent, adaptation und testing of agri-
oultural machinery suited to local scil, lccal orops and lical practices. There
is an immediate aneed to start work in this dirocotion espocially with regard to
tillage equipment such as ploughs, cultivators, harr.ws, levellors, etc., soed
d~ills, fertiliser distridutere, harvestirng equipmont such as muwors, and suitable
oombine harvesters. There is also need for work in the fiold of plant protcotion
equipment, pumps and processing machinery. It is oncvuraging to note that

[ooo
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significant effcrts have baan started in this direction in the various
agriocultural education institution: and agricultural michinery scotions of
various a,riculturil orojects. Consideriig the magnitude of the problems,
and especcilly to amsisc¢ tiae munuficturing scetor at a later duts by
providing guidance <8 well as the asuccesaful rototygsass of the agricultural
machinery developed for loc.l conditions unéd or loc.l manufacturs, it was
tuz opinion of the Mission that an intesrated pro;ramme for r.uearch
developmoent, aduptition, prototype fabrication und testing of agricultural

m.chinery and implementis should be initiated at the carlizst possibly datu.

Such a progr.mme could be initiated in the Jreater Mussayib sroject
with tre .ssistince of UNIDO. The irsater Mussayid projsct of.ers miny of
the ficilities requir:d for such development work. It has an inde.ondant
administration, ccvers 4 larse arei, and is involved in ras::-ch and
devzlosmiont work in related iields such is irrizastion, de.in o, 1ironomy ,
usage of arricultural muchinery ind a -orkshop. 4 gre.t du.l of attention
i3 being given to this .rojoct by the Jovernment ir the expoctation that the
project will serve as a pilot unit whosa achievea.nts cun ve extended to
other areais. Furthermorc, the largest agricultur.l machinery wanufuacturing
estaiblisiment in the country, wshich is discusscd in detuil in 3ection III of
this rejort,and perhaps ono of the largest manuficturing est.vlishments in
the Middle Jastyis loczted neirby, and could facilitats the neccs:ary liaison
betwecn the dovelopmont jork, prototype o wnuficture, testing and ultimate
commerciil >roduction. An FAO mini 3peci:l Mind roject Luz been in
operation to assist the Mussayib project. This assistance is oxpectad to
be oxpanlsd ir the near .uture through a lar cr Special *und project which will
reportedly include two agsricultural ingineers, one for worksiocp ropair and
maintenance, and the othar for hs.vy machinery (mainly irri:ation and dr;inq;o).
During tho Mission's discus .ions with the FAO ex)urts at the Hussayib project,
it was conirmeda thut 1 provision of a UNIIDC oxport to the Mussayid project
to work on development, udaotation ind tosting to assist ultim.to loecal
manuf «cture would fill an ur.snt necd. The UNIDO expert would nascrs.irily work
in close coll.bor.ition with tha F.0 oxportsy nd the advisubility of attaching
the UNIDO expert to the F.0 project would need to be ex.mincd. The proposed
UNIDO oxpert i.y 1lso investigite .nd rucommend wiys w1t me n  ior the ultimite

astablishmont o some vorm:nont institution to carry out and »rovide the

[ ees
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necessary ocontimuity for molopldnt design and adaptation work in the field of
agrioultural machinery, implements and oquipmemt. Th: expert may also imvestigato
tho desiradility of attaching suobh an institu.icn at an appropriato time to the
samfacturing seotor to provide an irtugrated programme. The nosd for an aotion
programne ir the above mentioned direotion was strosecd oomsideradbly by most
senior agricultural engineers of the Oovornuent with whom the Xission hold
disoussiorns., PMurthormore, the contridutions which such & permanent organisation
oould make in the technical training of mationa.s in the important field of
design, dovelopment, adaptation and testing would also de takea into ovusiderstio:
by the proposed UNIIO expert.
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TII. ENGINERRINU AND MLTLL~-WORKING INDUSTRIKS
AND THE MANUFACTURE OF AURTCULTURAL MACHINERY
4LND IMPLEMENTS

A. Imoorts of engineering and metal-working products
including agricuitural rachinory ard inpleroentsg

Table 5 givos imports for the years 1964-1969 for engineering and Lotal-
working products. These products wera soleotsd so that they ocorrespond, so far
as possible, to the four ISIC group mumbers: 35 (manufacturc of metal produdtes,
exoapt maohinary and tranegort equipment), 36 (manufacture of machinery, except
electsionl machinary), 37 (manufacture of elcotrical rachinery), and 38 (wanu--
facture of transport equipment)., Hcwever, the import figures inevitably inoclude
somo furrous and non-ferrous products whioh may not strioctly qualify for
clacsification under the above nentioned ISIC groups. The percontagc of the
imports shown in the table to toial imports for each yoar fluctuate rron a low
of 37 por ceat in 1964 to a high of 46 per cent in 1956. Houwever, for vhe other
four yeucs it remaincd at a steady 40 per cent or 4l per cont which is a considor-

able proportion of tcial imports.

Table # shows imports of some agricultural mechinory and implements,
seluotel to the extent possible within tho detailed statistics available, for ti =2
years 1966-1969, Ailthough it cainct ba oonocludod that this table showe all
agrioultural machinery and impleuwsnts imports, the value of these imports varics
botwsen 4 por cent of the value of imports of eungineering and metal-working
products in 1966 and 6.8 per ocent in 1969.

B. factur industry and the share of
ongineering and metal-working industries

The major industrial manufacturing and processin: scotors in Iraq are:
food, textiles, tuilding materials, petroleum, and some other ooniumar goods .
All large-sise industries are owned by the publioc sector. The total capital
investod in pudlio sector industries wes estimated in 1970 to be 62.6 million
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Deller Scuivalents of Looil Currencies

kevad ourrenoy Dellaca
Iragi dinar 2.8
Jordanian dinar 2.8
Kuwaiti dinar 2.8
Letanese pound 0. 32
ddi arabian riya’ 0.22
3dyrian pound 0.24
Measureasnis of Lind ares

! heotare = 2,47 aores = 10,000 square metres = 10 dunums
(Jordin, vebiunon ind 3yria) = 25 dunums (Irag)
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Iraqi Dinars. None of these industrios was in the field of ongincering or
metal-working. However, this gituation will change radically whon tho Iskandria
enginesring ovmplax startis operating. The Government allocated 10 million Ireqi
Dinars for this project which represents some 15 per cent of the total ourrent
industrial investments in the publiec sector. The Iskandria projoot is disocuescd
in detail later on in this report,

Iraqt
Table (. Number of industrial projects, ocapital inveeted
and rumber of employens in the private sector; 196

Number of Capitel Number of
Type >f industry enterprises (Ireqi Dinars) exployeeg
Textile industry 492 8, 300,000 12,116
Food industry 408 8,632, 500 5,539
Building material industry 256 5y 311,900 20, 320
Chemioal industry 209 6, 407, 450 3,865
Metal-vorking industry 265 6,108, 24C 4,941 '
Wood-working industry 72 1,034,900 819
Glass 10 123, 550 238
Papex 69 2,506, 320 992
Leather 37 925,150 1,166
Others : 29 403, 200 286
Total 1,847 39,813, 210 50, 282

Sources Central Statistical Organisation, Industrial Survey, 1968,
B&ghd&do

Table 1 above shows licensed private sector industries whioh enjoy state
protection and which are rogistered with the Ministry oonocerned in Iraq. The
table refers to 265 enterprises in the "metal=working industries" sector with
a total investment of rome 6 million Iraqi Dinars and employing 4,941 persons.
Unfortunately, no detailed breakdown of these figures could be obtained, but
the figures exolude, by definition, enterprises with maobinery and equipment
worth less than ID 3,000. Bnterprises of this siwe or less are not licensed .
by the Ministry.
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However, the 1968 Industrial Census gives details of four groups of
engineoring and metal-working industries employing 10 persons or more as

reproduced in Table V., O'nl5 P f"e:tgf the enterprises shown in this table are
‘J.

publioly owned. The public/scctor enterprises in these four groups are as
followss

Iraqt
Table 8 . Number of establishments, number of persons employed,and

value of production of engineoring and netal-
working industries, 1968 (publio and private sectora)

Number of Number of Value of
Andustry gstsblishments  persous omployed produotion (ID)
(1) Metal products other

than machinery 97 2,138 3,235,251
- Metal furniture 20 370 551,950
- Blacksmith 45 1, 197 l’ 844, 266
- Forging & ocasting 13 161 196,494
- Nails & wire

products 6 127 25,636
- fhaving blades 1 11 7,185
-~ Household utensils 12 272 609, 400

(2) Production and repair
of machinery 1,606
- Machinery 1epair 25 1,606 4,738

(3) Production and repair
of slectrical machinery
and equipnent 1,233,220
- Produotion & repair
of eleotrical
equipment 8 160,742
-~ Radio and T.V.
assembly k) _ 274,703
- Heating and air

conditioning 15 797,775

(4) Transport equipment

marufacture and repair
- Bhip and building

repair 7 66,907
= Railroads repair

workshops 14 -
- Motor vehiocles

ropair 54 4),611
- Body cars assembly 4 40 38,095
- Radiators 2 147,462

Total L] 15585 LT, 23

Grand total of mamufacturing
sevtor (oil and eleotricity
excluded) 1,318 78, 253 159,130,842

/oto




- 38 -

Iraqs
Table 9. Fumbur of establishments and value of products
of four industry groups , 1968

Mumber of Value of
industry sector sstabiishmonts  producis

(1) Metal products other than

maochinery

- Blaocksmiths 1 193, 259
(2) Production and repair of

mackinery

= Machinery repair 4 -
(3) Production and repair of

electriocal umachinery and

equipment

- Production and repuir

of electrical equipmeont ) 160,742

(4) Transport equipment mami-

faoture and ropair

- Bhip-building and repair 3 49, 500

- Raeilroads repair workshops 14 -

- Mutor vehiclee repair and

assembly 38 43,611
Total 63 447,012

It should be notod that the value of production shown in Tables 8 and 9
does not include the value of repair services which are a major aotivity in
most of the enterprises oovered by the four groups.

40 montioned earlier in this repert, a major engineering comploxz is
nw2ine ooﬁplnﬁion in Iraq. This ocomplex is situa’ed at the town of Iskandria
(about 100 kilumstors south of Baghdad) and is under the control of the State
Onganization'for Engincering Industries whioh is a wholly government owned
enterprise., The total amount spent by tho Government so far cn the Iskandria
complox was reported t. be ID 11 million (about UB $30 million). The oon=
struction of the buildings and ordering of equipment werereported to have
started in 1961. The Iskandria production facilities are said to have doen
intended mainly for the mamufacture of some 33,000 agrioultural implements of
12 different typas, spare parts for agricultural implements and five typos of
hand tools, with a total production oapacity of 28,987 tons of agriocultural
implements and allied parts per year., This programme was in accordance with the

[ooe
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Irsq/Soviot Eoonoric Agreement signed in 1959 and a subsaequent study oonduoted
by the USCR. The Qovernment of the USSR has provided all of the equipment fcr
this plant. When the UNIDO/UNESOB Missicn visited Iskandria (april 1970), it
was irpressed by the size of the production facilities, whioh consist of five
major huildinge - Administretion, Main shop, Foundry, Power House and Stores.
The Main Shop houses mechinery for forging, press work, heat ‘reatment,
fabricaticn, welding, eiectro-plating, nuts and bolts manufacture, tool-makirg,
acgembly, painting and oarpentry. The ocovered area of the Main
Shop is 44,000 square metres., 'he Foundry whioh has an area of 9,240 3quare
metres is fully mechanised with facilities for cast-ircon, cast-steel and
malleable products. It has a melting section witk facilities for automatic
rouring, sand-mixing, core-making, heat treatment, etc. Tis Storis cover an
area of 7,240 square metres. 4 totel of 4& million Dinars have been spent =0
far for buildings, and 5} million Dinars for machinery, equipment and instal-
lation, A new building complex for treining is under ccnstructiun cousting 1
millior. Dinars which, when operating, is expected to train 400 skilled

teohnicians a year,

The present siaff of the Iskandria complex oonsists of around 1,200;
about 45 ovf these are engineers and 30 are supervisors. The UNIDO/UNmOD
Mission was informed that the training and administration building will be
oompleted within a few months. The main shop and foundry buildings are
ocompleted, Although mcet of tke machinery axnl equipment Lave beon installed
in the main buildings, they were not operatirng yet. Thae tractor asserbly line
is yet to be installed. The equipment in the foundry was being instulled.
None of the scotions of the Iskandria industrial complexwere operatingz.

The Ira,q/Sovie't hgreement also provided fur the provision of necessary
druwings, prototypes and techniocal information for the production of thess
implements. A detailed demand analysis of agriocultural implements in the
counity ia 1968 revealed that a more rational produotion level should be around
9,000 implements per year. Because of the reorisntation of the produotion
programme, about 70 per cent spare capacity has resulted. In order to utilize
this exoess ocapacity, the Company has taken the follcwing steps:

ar
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(1) Finalized an agreenment with CSSR for the assembly of
1,200 CKD ZCHR 5511 model traoctors per year with a programme
to achieve local manufacturing of around 25 per cent of
tractor parts after the first four years of assembly programme.

(41) 4n agreement is about to be finalized with a French Company for
the assambly of 2,000 units per year of RINAULT SAVIEM 2, 4 and
8 ton truocks.

(i1i) The poesibility of manufaoturing centrifugal pumps is being
explured.

With the proposed diversification of the Production Programre of the
Company, the management expeots to be faced with & mumber of diffioulties which
will Lave to be tackled before the Company can cperate efficiently and economio~
ally. Most of these difficulties are caused by the lack of qualified enginecrs,
technicians and other personnel at all levels., Bome of the specific diffioulties
are as followss

a) Although a very large number of technical drawings for all agricultural
implaments have already been received by the Company, these drewings are based
on production techniques used in USSR, There are no qualified engineering
personnel to adapt them to local manufacturing facilities. The work involves
revision of the technical drawings, preparation of bill of materials, process
rheets, asrembly drawings, eto. to suit local etandards system and existing
mamufacturing facilities.

%) Althcugh it was decidad to produce the USSR agriocultural implements,
there are no qualified technical personnel tc analyse the requirements of raw
materials and naterials specifications.

¢) It is also very diffiocult to find national qualified personnel for
stores, inventory sontrol, cost acoounting, materials handling, quality control,
and for other aspects of production and allied services such as industrial
engineering, tool engineering, assembly, development engineering, plant nain-
tenance, eto. There is also need for trained personnel in narketing and
administration.
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d) There is also a shortags of foundry technologists and managers $o
suocessfully run the foundry.

o) There is a neod for a training uanager and other personnel tuv organize
and run the training programee to mest the present and future rsquircrents of
ths industrial oomplox,

£) Due to the proposed diversifioation of produots, thers is also a noed
for managerial personnel to coordinate a produotion programme for the industrial
complex as a whole.

The Management ¢f the Iskandria complex is making every effort pussitle
to veuruit and train personnel required at all levels, but it is very doubtful
that all the skille required will be available when actual prcduction starts.
Although the management and members of the Mission discussed the possidbility of
UNIDO extending an integrated programme of assistance in the form of a Special
Fund project, the management expressed some ooncern rega~ding the speed with
which such asristance will be forthooming if requested by tbo Goverimert., The
Managenent pointed out that it expeots to be assembling traoctors in abrut 3
months time (August 1970) and to start on its other production prograume as soon
as poeeibla thereafter. It war Lowever, agreed that the Maragetent would
proéeed with the proliminary investigation of seouring UNIDO's assistance in
good time to assist in meeting their difficulties. A detailed programme of
UNIDO technical assistance was drawn up by the Mission in order to make it
possible for the preliminary invostigation to proceed as quickly as possibdle.
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I. THE AORICULTURAL SECTOR AND ITS PLACE IN THE BOONOXY

The gross domostio product in Jordan inornased from an avorago of
JD 47.7 million in 1954 to an avorago of JD 49.6 million in 1966, i.0. at
an annual rate of cbout 8 por ocont, Howover, por oapita incomo in 1966
remained low at about 214 US Dollars. at tho ond of 1966, tho total
population of Jordan was estimated to do 2,1 million and the labour foreo
amounted to 458,000 persons,

Agrioulturc is the most irmpurtuat scotor of tic Jordnn Focnony .
About 35 per oon 10 of tho ogonomicelly activo population cro ongaced in
agrioculturc which contributen 22 pcr ocont (1967) .]_'17 te Lo grosus domostio
produot, Howovor, agrioulture proved to oo & highly unstablc soctor beocauss
& large proportion of agrioultural output is from dry farming arcas whioh
aro mubjoot to froquent drougats. Lack of suffioient wator roscurces,
whothor from rainfall, rivers or lprixzél, rostr..ts tio development of
agrioulturo in Jordan, whore oultivatod aross amount to 13,000 k::.sz of
whiok 73.3 por oont doponds upon rainfal! and only 5.8 por cont is irrigatod
land, About one fifth of cultivablo aroas are usually umused duc to lack of
suffioient wator.

The total aroa of Jordau is approximatoly 97,000 squaro kilometros,
but about 87 per oent of this aroa is dosort land, Excopt for tho riff
valloy, most of tho oountry lios at olevations of 300 o 900 motors above
sea lovel,
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4dgrioultural land in Jordan has cfton toen dovastated by war and
the people had to roap the harvests with little regard to the maintenance
of scil fertility and with negligible use of scil consorvation procodures.
Furthermore, uncontrolled gracing has stripped hill arcas of useful pasturoc
plants leaviag the soil exposed to wind and rain, This has rosulted in
oxcessive run-off, &oil erosion, siltaticn and consequently lowor fertility.

The first soven-year plan ¢f tho Kingdom, whioh endod in 1970, was
mainly devoted to the development of inirastrusture., Although no future
prlans are being furmulatod at present, attewpts are boing made to urystal-
lize futurc directions, As indioatod by the Jourdan Developmont Board, the

soduction soctors and the agricultural produotion sootcr is to bo given
top priority. Manjor areae of action aro expeotod to include transformntion
of rainfod farting to irrigatcd farming; uso <f underground wator and
introduction of new systoms of irrigation, rational oxploitation of un=-
oultivatod land, uso of hybrid soocds, fortilizors and modera agrioculvural
manugoement practioos, co-operutive ferming, markoting and ag.iocultural
oredit and usago of modorn egriocultural meclk:inory and implormonts.,

The inetitutional struoturc of the agricultural soctor is dominated
by the intense fragmontation of land., Tho total mumber of Loldings amountod
to 93,492 in 19653 36 por oont of these holdings woro less than 10 domums
whoroas only around 2 por oont oxcoeded 500 dormms, Tho land is froquently
puseed over to a sharo farmer whoce aim is quick profits., This situation
has boor o major Bindranoe® ¢o tho introduction of new techniquos.

In addiiion to tho thrco major agrioultural projeots in progruss -
Dry land Farming, YWheat Project, and Irrigation Projoot - throe pilot unite
on the use of underground water (arcas: 212 ha and 150 ha) havo boon startod
in South Jordan, Attontion is also boing given to tho formation of oo-
oporative farming units (optimur sizo 600 ha) in tho Kingdom whoro two suoh
units aro boing formod and anothor/i"bo be forrod soon.,

Tho Dry lLand Farming Projeot, an FAC/SF Projeot, startod in 1967 on
a 7,000 ha pilot aroa of Baga Valloy noar Amman with tho primary objcotive
of introducing: a) intograted dovolopment programmes; b) soil oconsorvation
practices; o) agronomic practicos; and, 4) agricultural machinory and
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isplomonts suitad to dry sono farming. Tho Whcat Projoot was stertod in
May 1967, in oo-oporation with tho Orcgon State Univorseity and USAID. |
Tho objootivo of this projoot is tho doudlin; of wheat produstion by 1980 1
with tho area under ocultivetion romaining almcat oconstent. Tho four 1
mothods uscd to increaso production are a) sumnor fallowy b) uso of |
ohemioal fortilizors; and, o) uso ¢f improved ecods }§

v and 4) weed control, It is roportod that annually arcund
10 plots of 5 ha caoh arc seluctod on vhich land proparation and agronomio
practiccs arc demonstrated and 20 plots of 2 ha each arc solocotod on whioh
only agronomio practicoes arc demonstratod, Trials and domonstration of
the moet suitatlo agrioultural mackincry and implcenoiits and optimunr tillago
praocticos arc onc of tho major arcas of aotivitics c¢f tho whoat projcot. |
The objnctivo of the Irrigation Projoot, whioh is also undortakon in oo- |
oporation with USAID, is to dovolop undnrground water resourcos and |
sciontifio wator managomont toohniquos. Tho projoot includes six ferm
oquiviont units oach coneisting of a mumber of implomonis, as woll as a
limited mumber of tractors. Thosc aro supplicd to farners on a rontal
basis prirmarily to level tho land and to introduce tillagc practicos moet
oonducivo to tio optimum wator management techniquos,

The policy of the government ie alsr to »~zourasc tarricrs to own
agrioultural machincery and implomcnts cithor individually or on & oco=-
oporativo basis. Tho Agricultural Crcdit Corporation whioh startod its
aotivitios in 1961 is tho primary organization which is rosponsible for
agricultural financing. loans aro oxtondod moestly for the purchaso of
tractors, implcmonts, pumpe and enginos, There is also a mumbor of ayri-
oultural co-operative sociotics in the country. It is rcported that in ‘
1967, tho number cof oco-oporative sooietics in tho Dest Bank aroa werc about 1
138, owning a total of 24 traotors. All thosc sociotios aroc multi-purposoc
units.

Tho Agriocultural Markoting Contrs, which io assistcd by an FAD/SF
Projcot, is ongagod in aseisting farmors and co-oporativos in ostablishing |
agrioultural marketing units, Tho Contro, in addition to the proparation 1
of markoting and tochnical mamufacturing foasibility studios, may undertake
tho establishment of agrioultural produots processing units. Tho Contro
..as proparod a roport ontitlod: "An Doonomio Foasibility Study of a Now
Tomato Pasto Canmary in Jordan" and is ongaged in tho ostablishmeant of a
unit with a ocapacity of 100 tons of fresh tomatoos por day.
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II, FARM MECHANIZATICLT

The major orops in Jordan are vhoat, barley (Winter orops), lentils,
tomatyes and melons (Summor orops), and olives. ‘hoat and barloy are grown
mostly in the desert border arcas whore rainfall is lesc than 300 mm end in
tho valloy areas whorc maximum rainfall is betweon 300-400 mm, iformally no
irrigation on a signifioant scalo is oarricd out fcr theso orops. Tillaga,
sowing, woed ard insect ocntrol and harvesiing operatione havo boen reported
to bo mechanized to a signifisant level for vheat and barloy.

Gevornment officials aro of the opinion that noearly 80 por cent of
tc.al oror aroas under whoat and barley are msohanized, However, soma of
the wajor importers of agrioultural maohinery and implencnvs in the Kingdom
fool that farnm mcohanizction has just started in the country and tiat only
10 per cont of tho roquirod moohanization has becn achioved, In addition
to tho tiaotors, implomonts, sprayors, lovellors and combino harvestors
are oommonly used, Howovor, ouly tillage and sowing opcrations for lentils
have boen machanized, No signifioant progross Las boon achievod in sucooss=-
ful usage of farm machiuery on vogotable orops (tomatoos and melons) and
olives, It is the polioy of tho Govornment to oncourage furthor mcohani-
gation, at an oarly date, of the major oor-als, 'ontils, vogotablo crops

and olives,

|

Tho Govoernment also oncouragos farmors to cwn and oporato orop |
protuocticn equipmont. Tha Crop Protoction Dopartmont of tho llinistry owns ‘l
and operatos largo sigo oquipmont suoh as motor spraycrs, and powor duntors 1

and also provides tochniocal assistance to the farmors,

The ovorall programmc of agricultural machinery dovelopment is the
rosponsibility of tho Agrioultural Maohinory Dirootorato of tho Ministry
of Agrioculture, Howcvor, tho Departmont o Agricultural Roscaroh and
Extonsion is involved in rosoaroh and oxtonsior activitios in all aspoots
of agrioulturo, including egrioultural machinory and implomonts,

maohinory and implomonts in the East Bank (vasocd on tho total salos botwoon
1963-1569 )were os follows: tractors 2,662 harvosters 943 disc plougha- arcund

/000

It is ostimated that as of 1968 the population of agricultural 1
|
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6803 harrows around 5833 diso cultivators around 1lll; and, otlor ocultivators

and implements 1,688, It is alsc ostiratod that therc aro around 1,600 hand

operatod sprayors, 200 powored knepsack spraycrs, 40 motor errayors, 35 pewer

(P’I‘G) gprayors and 5 powercd dustors in tho Kingdom, Thke most commonly used
agrioultural machinory and implomonts arc: stendard whcel tractors of 60-65

hp, disc harrows, treilers and hand opcratod knapsack sprayors. The colling

price of a 60 hp tractor is around 1,250-1,350 JD, 3 furrow mould board rlough

185 JD, and 3 furrow discplaagh 160 JD. It is also roportcd tiat thore is an
incroasing trend in tho cost of lahour for agriculiural opcrations, Aheri-

cultural labour which normally costs C,3-0.5 JD/day coste around 1.,0-1,25 JD

per day during harvest poriods., Thore is also an increasing troud in custom

tarming, ospecially forplowhirg, trailor werk, PT2 tnrcehing and comtine

harvesting. Thc normal provailing rates for custom work aro as followss

dimoing to covor scods 0.2 ID/domun and plowing 0,35 to 1,0 JD/domum. It

was roported by porsonnel of the Dry Land Farming Projcct that a limited

samplo survoy corricd out by an oxport of tho United Tations in 1967 on tie *
pattorn of ownorship of tractors in thc Kingdom showod tho following ownor-
ehip distribution pattern: large private farmcrs (10 por cont); Governmont
farms (2.5 vor cont); co-operativec (loss than 1,0 per cent)s modium farmers,
who may also bo coutractors, (20 por cont)s erall farmcrs, consisting of a
considerable number of contractors (‘50-60 por cont)s and full timo privato
contractors (10 por cont). It is folt that sincc 1967, thoro may have boon
a considorable incrcase in the porccntage ¢f full time private contractors.
No Qovernment subsidios are provided to the farmers for tho purchasc of
agricultural machincry., Howover, the import duty on tractors and
implomonts is only 4.0 por cent and thore is no salos tax. Thc import duty
on sparc parts is 42 por cent and tloro is an additional saleos tax. Tho
Agriocultural Crodit Corprration normelly extonds lcans to farmers for tho
purchaso of tractors, implomonts and othor cquipments. Tho farmor is
expoctcd to pay ono-third of the price in casi and tiac rost to bo paid back
in 5 yoars plus 6 per oont intcrost. 4 monthly nay back systom has boon
rocently introducod. It is reportcd that from 1961 to 1969, tho Corporation
oxtondod total credits amounting to JD 703,092, of which JD 563,958 was for
344 traotors and the balanso for implemonts. From 1967 to 1969, loans for
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tho purchase of 53 enginos and 39 pumps woro oxtonded. In 1969, tho Agri-
cultural Crecdit Corporation oxtonded lcans for the purchaso of 93 tractors,
96plicughe, 56 trailors, 9 harvestors, 20 ongines and 14 punps. It is
ostima :d th:t loans from the Agricultural Crudit Corpuration eovor about
ono=third of the roquiroments of tho Hingdom, The Corporation has also
alloted 50,000 JD to finanoo dealers to import, for trial and cxporimoniation
purposes, modols of ggricultural mackincery and implomonts which are not uscd
at present,

The totel anmual domand fur egricaltural nmachinory and implements at
prosont in tho Kingdom was cstimatod an follows by scme UN Egorts, irporters,
ani Govornment officials: tractors 4003 troilors 400; ohisolploughs400; dise
harrows 50-703 cultivetors 30-60; PX0 opcrated threshers 150-200; hand
oporatced knap sack sprayors 500;‘and doep wcll pumya (90--180 m dopth) 50.
Howovor, tho abovo cotimatos aro based on individual opinions and it is
recognizcd by all persons mct by tuc mission tlal it will bo necessary to
undortakce a rational analysis of product spocifiontions and denand for tlo

nert five yoars,

The FAO Irndicativo World Plan givos the grose oropped arca in Jordan
in 1964 as 577,000 bccturcs and tho total uumber or traetors in tkat yoar
&e 1,430, Thercforo, the ratic of croprod arca tc tractor was 400, Lis
ratic was 336 in Turkoy, 92 in OUroecc, and 65 in Cyprus in 1964. Tho IWP
suggests a total targot number of tractors in 1385, besod oun cultivated arca
toergote in Jordan for 1985, of 2,140. This targot roprosonts a grewth rato
¢f about 35 tractors por yoar whici is oonsiderably lowor than tl:c ostimatod
anmal domand of 400 tractors mentioncd abeve., The avorago annual salos of
tractors, as rcpcrted by doalers in the East Bank and quotod in tho 1970
Agrioultural Statistical Yoar book, is 220 trectors. IHowover Tahle il o
paco55 shkows total imports of “iactors" for the yoars 1964-1968 to have
varied from a low of 150 tractors in 1967 to a high of 651 in 1965.

Tho futurc agrioultural producticn progremmc in the Kingdom is
basod on thros major orop arcas: wheat and barloy; lontil and ohick peasj
end vegotablos (mainly tomateos), Significant roscarch and oxperimentation
is boing oarriod out, by the varicus departmonts end projocts of tho

/oo
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Ministry of Agrioulture, on tho use cf agrioultural machincry and imploments
and the optimum tillage practicos. The four major projoots (Dry Land Farm-
ing Project, Whoat Projoot, Irrigation Projoct and Tobacco Projoot) and tlic
Departmonts of Crop Protootion and Agricultural Rcsoarch and Extonsion are ,
some of tho important units whero such roscarch is boing ocarriod out, Tho
mechanization of crops in tho Kiagdom at tho prescnt is restrictod meinly

to tho seod bed proparaticn of whoat, barley, lontil and chick poa crops.
Use of sced drills and fortilizer distributicn is not significant. 4Although
oombine harvesters and threshors arc used fer bharlcy end wheat, tho harvust-
ing operations on lontils and chick peas arc undortaken by mmanual labour,
Cash crops such as tomatoos, melons, olives aro not yot mochanizcd. Thus
thoro ie a groat noed for a dovelopmont and adaptation programme in the
agricultural machinory and imploments ficld to suit local conditions and

practices,

Although disec ploughs arc mestly uscd for primary tillagce oporations
in dry land arcas whero wheoat, barloy, ciiick poas and lontils arc nostly
grown, it was roportod that thce experimonts carriod out by wvarious departmonts
and projocts of tho Ministry of Agriculturc havo dofinitoly indicatoed that
usago of discploaghsis not dosirableo for arid zono soils., It is reportcd
that preliminary oxperiments carried out bv tho Try Land Farming Projoot
havo shown that thoro is a ncod to devolop chisolploughs, cultivators and
diso harrows as primary tillage implcneonts., It is also roportod tlat a
universal tool bar rramc for tractors waus dovoloped at thoe Dry Land Ferming
Project. Tho successful summor fallow systen of farming uscd by tho Whoat
Project has indicatcd that a combination of chisolplough,disk harrow, sweep
and clod orushor is well suited for arid zono soils. Tho trials havo also
indicatod that usage of socd drills, and crop protoction oquipront are vory
nocessary for succossful agricultural production. Experimeats ocarricd out
by the Irrigation Project havo indicated the nooocssity to use leovellors and
rational irrigation tcohniquos, Thus it is scon that thore is a necd to
assimilate the results of those roscarch results and experimonts corried
out by the varicus projeots and dopartments and further devolop suitable
implemonts whioh aroc suitod to local conditions and also assist local
mamufacturcrs by idontifying correot product spocifications. It is also
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roportod that effective usagc of wheat and barley straw is an important
coonomic faotor in agriculturc as tlio cost of straw is botwoon JD 7-15 por
ton deponding upon the soason and contributes up to 50 por ocent of tho
whoat orop price. Therofore there is a neod to develop hay bailors., 1muo .
to tho high cost of labour (1 JD/day) for wooding, thorc is aleo neocd to
idontify esuitablo types of sprayecrs and dustors and assist in losal mam-
faoturo, In addition to tho above, thero is a nced for tl.c dovelopront of
barvostors for chick pcas and lontils, Tho Dopaitront of Agrioultural
Romoarch and Ixtonsion, Ministry of Agriculturc, at JUBIEHA, noar Amman,

is ongagod in rosearch and cxtonsion activitios in tho various fields of
agriouliurc including agricultural machinory and implements., It was
ropcrtod that an Agricultural Engincoring Section was ostablishod racently.
The soction has at present four agricultuial conginoors and a workshop.
Although no dotailed work prograrmec has yot beon formalatod, the mission
wes givon to undorstund that tic dopartmont is soriously thinking of
formlating a dotaiied work programmc in the rosoarch, dcsign, develornont,
adaptacion and tosting of agricvltural mashinory and implemonts. Tho Agri-
cultural Engineering Soction would like to concontrate at first on tillege
implemonts, sprayors, scod drills, fertilizor distributors and irrigotion
equipment and later on teko up probloms involved in hay bailing, throshing
and lontil harvesting.

In ordor to assist tho Agricultural Enginooring Soction of tho
Departmont of Agricultural Resoarch and Extonsion in tho propor orystal-
lization and drawing up of an adcquate and intograted projoct, thc mission
rocomuonded that a UNIDO oxper+ bo providod at the oarliost possitle dato.,
Tho export proposecd may find it usoful to rccormond further UJIDD assistanco
through tho ostallishmont of an integrated projoct for the roscarch, dosign,
dovelopmont adaptation and testing of agriculturcl machinery and implononts.
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III, THE EWOINEERING AND METAL WORKIMG INTUBTRIES
SECTOR AND THE MANUFAQTURE OF AGRICULTURLL
MACHINERY AND IMPLEIEITS

A, Inporis of onginoering and metal produscts,
inocluding ricultural maohinory and implomonts

Table 1)shows total imports for group mmbors-lz/ 73-87 for tho
yoars 1964, 1965, 1966, 1967 and 1968. It should be notod thut theso
imports inolude forrous and non-forrous shoots, plates and othor shapos

importod for transformation in Jordan. A moro dotailcd study of imports
stould oxcludo such itoms on the basis of ond uses, Tho imports of forrous
and non-forrous motal products, maohinory (olocotrioal and non-olectriocal)
and transport oquipment covorod by group mumbors 73-87 as shown in Tablo ¥
amount to about 26 per cent of tho total imports of Jordan. This poeroontage
is 33 for 1967 probably bocause total importe for that yoar woro lowor as a
rosult of tho Juno War.

Imports for a mumbor of seolootod group munmbors covoring nmachinory
and impiemerts usod for agriculture and/or othor purposes arc listcd in
Tabloll, Theso impsrte roprosent a relatively small porcontago of tho
imports of groups 73-87.

B, Marmfaoturing industry and tho status of the
onginoering and motal-wo industrics

It is reported that tho not valuo of industrial produotion in Jordan
in 1967 amountod to JD 17,50 million, i.0. 8.5 por cont of tho Uross National
Product whioch amounted to JD 205,43 million., Howovor, the contribution of
tho motal-working and enginooring industrios amountod to JD 1,04 million,
1.0, 6 por cont of the total valuo of tho industrial production and ocon-
sequently 0.5 por oont of the QNP which is oconsidorod to bo vory low,

12/ These group murmbors roprosont thoso usod by the Jordan Dopartmoent
of Btatistios.,

[ooo
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' Table 12 shows valuo addod for tho onginooring and metal working
industrios, imports and apparont consumption for tho yoars 1964, 1965,
1966, 1967 and 1968, It is ocloar that ovor 90 por oont of Jordan's
oconsumption is provided by imports.

Jordans

Tablol2, Valuo addod, imports and apparont consurption
of onginooring rotaleworking industrios produets,

1964-1968
(Valuo in thousand Jordanian Dinars )

AR ]

Tos g mewd e
1964 1150 14 196 15 346
1965 1 860 15 054 16 914
1966 1 640 17 960 13 600
1967 1 560 17 973 19 £33
1968 1175 15 412 17 162

Souroce: Doputmont of Btatiltiol, x4

Dowtnont of Btatisvios, ;M*Wﬂ and
ational Acoounts, 1960.

8/ Value addod of all ustablisknonts of basio motal products,
non=clootrioal machinory, olootriocal machincry ard transport oguipnont.,

‘/ Imports of group numbors 73-87 inolusivo.
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1
Tablo )} phows tho total mumbor of ostablishmonts and mumbor of
workars working for tho onginooring and motal working industrios socotor in
Joxrdan,
Jo:dans

Fohlold . Bsuoturo of tho onginoering and cotal-working
industrios y 1967

Ho., of Vegos & Valuo of
Industry ostadlish- :g;k::z salarics rodu tion V?&AS ;g:‘;d
nont e (000 JDs) 000 JDe)
Basio motal
production 436 3454 339 2 522 1110
Non~—oleotrioal
maohinery 4 &) 5 17 11
Elootrioal machi-
nory & appliancos 208 184 51 41% 163
Transport uquip~
nont 219 115 128 485 216
T™OLAL 867 5 417 523 3 439 1 560

Sow 0ot ngal Consus 1967, Dopartmont of
Btatistios, Amman . .

Tho orginoaoring and motal-working industrios in tho Kingdom oonsist
sainly of tho following industrios: aluminium utonsils, dry and wot
battorios, btarbed wiro and nails, stool furnituro and stcel roinforoing
vars, motal vorkshops, groy iron foundrios, primus stovos, rofrigorators
for commercisl usc (fittod with importod motor), vohiclo bodios, pumps,
stono orushors, olivo prossos, and sanitary fittings, oto. Howovor, 23 por
oent of thesc ontorprisos omploy loss than 10 porsons and aro mostly work-
shops, sorvicc and ropair units and {ndividual oraftsmon and aro oonsidorod

E,‘ Notal and Metal Tremforning Imdustry in Jordan (1969),
Jcxrdan Oontro for Indmastrial Devolopment.
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to havo limitod industrial potontial. 0f the abovo montioned units, those
wvhioh havo rolativoly signifiocant copooitics aro: iron end steel (stool
roinforoing bars), aluminium utonsils, stoel furnituro, battorios, groy
iron foundrioes, prims stoves and gas hoators, and bodios for vohiolos.,

It is roportod that praotiocally no raw matorials for metal trans-
forming industrics aro producod in Jordan. Tho imports of such raw
matorials roprosont about 50 por oont of tho total valuo of production
in the motal transforming industry. It is roported that the throe foundrios
prosontly operating dopond mainly on ircn sorep for raw retorials, and that
tLo iron and stoel faotory imporis iron ingots for iis production, Tho
iron and stocl faotory is a Joint stock company witli a oepital of JD 500, 0003
it ormploys 250 porsons, and has & production calaoity of 6G,000 tons/year of
stool roinforoins btars. Produotion at prosont is around 40,000 tonl/yoar.
The mission visited ono of tho foundrios noar Amman. Daetails of tho throo
foundrioms I, II and III are as followas

Py il il
Capital (JD) 100,000 12, 500 9,000
iadour fo100 10 18 46
Anmaal oaprcity 500 tons 9,240 JD  n.a.
Prosont oapacity (tons) 313 n.a. Ned s
Raw matorial usod Billots and Iron sorap nia,
iron sorap

It is roportod that thore arc 18 workshops with vory suall ocapacitios
for forging. Thoy produce mainly stool and iron parts noeded for construocti-
ion and for stool furniture. It is aleo reportod that thore arc about 18
ostablishmonts for producing stoel furnituro out of whioh only throo oould
bo consideorcd important. The following aro dotails of the above montionod
throo unite:

i i 3l
Capitel (JI) 1490, 000 8,000 04,000
Ladour foroe N, ) 54
Anmual oapaocity Neble 500 units 12,000 unite
Prosont production n.e, 400 units 8,000 units
Product line stool stool Bods, ocupbonrds,
furnituro furni ture tablos, oto,
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It is also reported that therc are throo fiotories in tho Kingdon
whioh produco houschold articlos of aluminium out of irportod elunriinium
shoots. Tho following details woro obtainod regarding thoso throo
foundrics

i il il
Capital (JD) 40,000 20, 000 20, 000
labour foroo 19 19 24
Capaoity/yecr 30 tons 100 tons 1 uillion units
Prosont pruduotion 390 tons 100 tons 100,000 units

(36,000 JD) (44,000 JD)

T.o Jordan Contre for Industrial Dovolopront (JCID), assistod Ly a
UNIO/SF Projoot, is oonduoting a survoy of tho ongincoring and the motal
tsranaforning industrics in tlo Kingdom. Rooontly an oxport in notal=working
industrios joined JCID, It is roportod thet his programmo of work consists
of tho followirg: (a) survey of oxisting industrios; (t) proparation of
prolaninary fousidility roportis; (¢) proparation of markot analysis, pro-
invosiment study and phasod manufacturing sorvicosj and, (d) rocommendations
to tho government for a dovoicpmont policy in this branch. Tho miseion wne
givon to understand that tho survey of exieting industrios has boon alroady
started, Tho survoy programmo oonsists of tho anclysis of oxisting indus~
trios in tho notal-working scotor rogarding produot rango, product spooci~
fications, &vailablo fooilities, machinc utilisation, finanocos, nanagomont,
toohnioas skill, difficultiocs faocod, oto. in ordor to formulato a basis for
furthor invostigations on tho linos montionod above. This study, roprosont=
ing & major aros of activity of tho Centro, will bo suffioiontly dctailod
and will shrow considoradly moro light, whon it is oomplotod, on tho ctatus
of this sootor in Jordan,

0. Pressnk MNAWMS of MCEAUAYUEC PeQRADGRY DANSOQINEQ

A fow, vory smll workshoys arc mamfacturing throshing nachinos,
spailors, diso harrows, floughscnd doop well pumps compononts. It ie
roportcd that thoro arc two mamufaotures of trailors and onv mamufaoturor
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of irrigation pipos, Tho total anmual produotion rate in tho Kingdom at
prosont is oxtimatod to bo arocund 100-150 trailors, about 60=-80 small
throahorn,r';O-BO dieo harrows (with importod disos). J4lthough thoro are
3=4 modium soalc foundrics, only two aro ranufaoturing stono orusiiors and
oil prossos., It is also roported that improved prototypo throshors worc
nade by "Schnollor" (a churoh group), but no oomsorcial prcduotion

hos tekon plaoco.

D. Conolusions _and recommends tions

Booauso of tho prosont situation in Jordan, it would soor advisablo

not to ombark, at prosont, on any invostigation or spocific foasitility
stutiocs for tho dovolopmont of ongincorirg industrios goucrelly or of
faoilitios for the looal production of sono agricultural machinery and
implomonts. Tho timo botwoon now and tho sottlonont of tho situation in
Jordan should bc utiligod to survoy thc oxisting situation of tho onginooring
industrics and fully assoss its potontialitios a8 woll as oxanine in deotedl-

turc domand tronds. Such a survoy should bo undortakon with tho full
knowlodgoe of tio findings of tho stucdy boing propored by JCID, It is also
undorstoocd that tiic JCID oxpocts to undortako, in tho vory ncar futurc, an
ovorall industrial survoy in oc-opcration with 1DCAS and otlor Jordanian
authoritics, It would scem, tho.’cforc, highly dosirablo that tlic onginocring
industriocs ecotor bo investigatod in somu norc leteil within this survoy
sincc & wumber of proliminary studios arc alrocdy in hand; and thnt spooifio
products or procossos bo idontified with a viow to tho proparation of
spoocifio foasibility or pro-invostmont studios,

Tho UNIDO/UNECOB Miesion whioh vieitod Jordan in Maroh 1970 has
rocommondod that an oxport in agriocultural macainory veimufacturing foasi-
Lility study bo providod for & poriocd of four months to aseist JCID in
thoir study. Although prolirinary work wcs oonductod ?:E rospoo% to tho ortuun
notal-working sootor, it is rocommondod by tho rission/furthor worlv with
rospoct t?a.crioultml machinory and implomonts mamuifaoturing fiold,

/uo
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Howovor, tho mission had also roocommendod tho provision of an oxport
in devolopmont, adaptation and tosting of agrioultural machinory and implo-
monts to assist 4he Agrioultural Enginooring Sootion of tho Ministry of
Agrioculturc in formulating a programmo for tho adaptation and dovolopnont
of agriocultural machinory and implemonts. If such an export is providod,
his work could load to a moro dotailed idontification of producis worthy of
furthor mamfacturing foasibility analysis,

[oos
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1. TER AGRICULTUAAL SECTOR AND ITS PLACE I4 fus SOUNWMY

Agricaltural production is of limited inportance to the Kuwait
econoy. In 1966/1667, the perceatage contribution of the "agriculture
and fishing" sectaor in the gross donestic product waa only O.4 per cent.
0f » total of 180,000 porsonsd (Kuwnitis and non-Kuwaitis) gainfully enployed in 15C5
in Kuwait, only about 1-2 per cent were reported to be engaged in "ggriculture,
hunting and fiching". The provisionul results of the 1970 agricultural
census indicate that about 2,300 perscns were painfully employed in agrioulture.
ibout 14 sq. kma. were reported to be vunder cultivation" in 1967, representing
ess than 2.10 per cent of the total zrea of Kuwait which is 17,000 s3. kns.
(exoluding Neutral Zone).

Although the final results of the 1970 Agricultural Census have not
beon pubiished yet, the provisional rosults give the total area of the country,
inoluding Euwait's share of the Noutral Zone, »- 23,000.= 8q. kns. Land
utilisation is shown ae follows:

mableld., Kuwoiti land use; 1970

(In thousand hectarea)

area Der cent
(1) Cultivable arcas:
- Undor orops (including fallow) 492.4 : 21.2
- Not cultivated 1,481.8 64.5
(2) Land ocoupied by fruit and
other trees 87.2 3.8
Total (1) and (2) 2,061.4 89.5
(3) Other land —td2ad 3022
Total area of the country m m
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Kuwaits 4

Tablel%. Land utilimation of areas under orope according to
end uses %/, 1970

(In thousand hecteres)

hrea Rex oent
Non~commercial uses 5.5 15.4
Commercial uses
- Vegetaltles 399.9 8l.2
- Cattle ond dairy produots 12,6 2.6
= Poultry 0.5 0.1
- Mixed 3.9 0.7
492.4 100,0

The bulk of the country's food requirements are imported. The
percentages of food inports to total importes during the period 1963-1568 are

showm in the table below:

Kuwai t»
Tablel(, Total imports and food ond 1ive arimni imports, 1963-1968

To 4 Food and liv:
Yeat (million K.D; ! Percentage

1563 115.7 17.6 15.2
1964 115.1 18,7 16.2
1965 134.7 28,0 20.8
1966 163.5 26.5 16.0
1967 211.9 13.6 6.4
1968 218,3 35.2 16.1
Source: UNESOB publication, Stuwdios on Selected Developnent Problems in
Yorious Countries in the Middle East, 1970.

The first five-year development plan of Kuwait (1967/1968 - 1971/1972)
recognized the dnngers inherent in the econony's overwhelming dejpendence upon
oil and ite allied industries and services, and therefore cstablished as one
of its major overall objectives of econmonic and social developuent the achievemcent
of a greater degree of divorsifioution in the sources of the country's
national incone while, at the sane tine, increasing the relative contribution
of the non-oil sectors of the occnoxjy. In allocating investnents to the various

&/ Provisional results of 1970 Agricultural Census.
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sectors, the plan provided only 0.9 per cent of the total investment to

the agrioulture and aninal husbandry sector. This percentage was the

lowest in the table of sectoral distribution of total plan investnents.
The bulk of the funds allocated were to be spent on forostry developmont, with
the renainder left to the private sector for the development of poultry and
cattle rearing forms.

However, if one adds the amount allocated to the development of water
resouroes and distribution networks, one would find that the total invaestnent
envisaged for this sector auounts to KD. 72 nmilliomn, i.e., 7.9 per cent of
the total invesiment plan,

In the target year 1971/1972, the value of output in the sectcr of
ogriculture ani cuinal husbandry is to be 2 nillion KD representing 0.2 per
cent of the total GDP and an incrense of 100 per cent over the plan period,
i.e., 15 per cent annuclly. N

The Gevelopnent of agriculturc in Kuwait is hondicapped by the shortage
of water, both in quantity and quality, and the unfavourable olimatic und soil
conditions. The government recently concluded a soil survey and classification
contract with a consulting firm. Prelininary and seni-detailed surveys covering
o total area of about 260,000 hectares have bean completed and it was decided
to proceed with a detailed soil survey covering about 17,000 hectares in
Solebiya, where a pllot farr of 30 hectares is rerorted to be under establishmernt

It i8s nlso reported that there is a "haid pon" under the soil in Kuwait
and located at varying depths, The very low permeability of this laysr nakee it
necessary to tnke into account drainange considerations. Dry farning is not posasible
in Kuwait due to the low rainfall.

Brackish wator is prosently obtained from two sources, one at Solebiya
and another at Shagaya. These two sources produce eome 70 nillion g.;.d.
but some of this water may contain as much as 5,000 p.p.u. of salts.

A large treatnent plant was laotely completed fcr the treatment of
sewage water and its output is expected to reach 20 nillion g.p.d. for use.
for fodder production and afforestation. A pilot plant established in 1965
is produoing about 250,000 g.p.d. by electrolyeis.
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About half of the total nrea under oultivation is under the direct
supervision of the Agriculture Department of the Ministry of Public Works
(there is no Ministry of Agriculture in Kuwait). The remaining half is
privately owned and may be claseified as follows:

Kuwal ts
Tablei7. Number of hcldings, and sizes of holdings, 1970

Fupbers of holdines Siges of holdinee
1 =1 1/2 kn. sqe
0¢3 = 0.7 k. 8q.
0el ~ 0¢3 kn, 8q.
0.05- 0.1 ke 8Q0

O ~3 O

The Govornnent, hovever, naintains o 36 hoctares experiuental famm,
which includes a dairy forn and an aninal husbandry unit.

Agricultural possibilities will also open up conasiderad’y when water
expected fron the Shatt-El-irab irrigation project becomes available., It is
expected that 70 nillion gallons of water per dey fron Shatt-Ll-irab will be
alioeated for agricultural and horticultural purposes.

The linited agricultural arens which are .cattered throighout the
country are used for the growing of scne vegetables, and somo cattle feed,
™e total vegetable prouduction in 1967 wes estimated to be about 600 tons,
vhich represents about 1 per cent of the country's consunption in that year.

The Department of igriculture started a pilot hydroponics plant of

$,000 eq. metres in 1964, Additional units were added as successful results

were realized and in 1969 the Government canpleted the ﬁ.ist connercial

hydroponics pilot plant of 20,000 n2. The pilot work being undertaken in .
Kuwait in the field cf hydroponics is unique in the Middle East.

Raixy ond poultry farging

The achievenents of the Government experimental farm have encouraged
mony private entrepreneurs to begin a significant poultry and dairy industry,
and sigable market gardening enterprises.

/.0‘




Although in 1966/1967, the total number of cattle in tho country was
estimated to bs 10,000 c¢f which only 1,000 were said to be dairy cattle, the
nission was advised thut ot present (1970) there are 6,500 dairy cattle of
which cbout 1,500 heads are used for commercial milk production and 5,000
gor doncstic milk production. However, the 1970 Agricultural Cersus
provisionnl resulte, whioh were published early in 1971, give the total nunber
of cattle in the country as 4,941, cf which 2,940 are conoidered household
cattle ond only 2,001 are in agvricultural holdings.

Whoreas in 1966/1367, there were only 31 poultry farms, the mission
understood that these now total about 70 and aro meeting about 60 per cent of
ihe local demand. The establishneat of a poultry processing plant with an
initial capacity of 2,000 birds/hour lss Leen approved by tne Government.

The total nunber of chicken in Kuwait in 1970 was given 28 841,517 by the
provisional results of the 1970 Agricultural Census.

Kuwaiti becdouins roise ocamels, sheep and goats and it is cstinoted
that they raise about one=tenth of Kuwaii's neat requirenments.
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II. PAN NECHANIZATION

A. Pussent statwe

As there is little agricultural production in Kuwait, the farm machinery
population in the oountry is somewhat limited. In spite of disoussions held
with almost ell officials oconcerned in the department of agriculture, it was
not possible to obtain deteiled statistios on the types of agrioultural
machines and implements and diiry machinery imported into Kuwait. However,
the following table shows the total value in Kuwaiti dinars of imports during
the period 1965-19681

Table 18. Kuwait: Imports of dairy mechinery, agricultural machinery
and machinery for processing agrioultural produots, 1965-68

Rlxe 1965 1966 1961 14
712.100 Dairy machinery 3,602 47,106 10,375 18,650
712,900 Agricultural machinery 23,000 201,832 52,£80 127,793
718.300 Machinery for processing

agricultural products 142,600 113,100 250,700 176,600

It should be noted that the Central Statistical Office of the Planning
Board is in the process of completing a "1970 Census of Agrioulture" for which
& questionnaire has been prepared. Part V of this questionnaire covers "power
and machinery" in each agricultural holding and inoludes questions on machine,
animal and human power used on the holding, tractors, pumps, motors, transport
vehioles, implements, sprayers and dairy equipmeat. It would seem, therefore,
oertain that the farm mechanisation situation will be fully presented when the
results of the census become available.

Although a potential market may exist for the following agrioultural
machinery and equipment, local produotion for the sole purpose of meeting local
demand would seem t» be unrealistic for most items:

Tractors

Disc ploughs

Small fertiliser distritutors

Feed grinders and choppers

Planters

Sprinkler-type irrigation systems

Grain storage equipment

Knap sack sprayers

Dusters

Bucket spray pumps [ooe
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" Any future agrieultwral profustion in Kuwait vill moss prodedly rely
Moavily on the uwse of machinery. Juiging by goverument initiative se for 44
would do reasonadle to expect that vhen the soil surveys being undertaken
are conpletod, arens selested for production, ond water resourcos nade aveiladle,
the governpent vill prooeod to seientifically identify orops to be grown and
the machinery required, Kuwnit will have no diffioculty in importing the most
suitable equupment required but nmay nved United Nations techniocal assistance
in the seloction of the typs of equipment best suited for the orop pattorn
tdentified. Decause of the present and future sise of agrioultural prcduction,
1% would seena most unlikely that Duwait will embark on its owm on any produet
dosign, research, development or even adaptation of existing agricultural machines
ond inplenents, It is certainly cheaper that sueh work is undertaken Yy
interaational mamufacturers or »ossidly W neighbouring countries where
fasilitien exint and conditions of soil, rainfall, ete.. may do sisilar.
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117, THB INDUBTRIAL SBCTOR AND NETAL VORKING INDUSTRINS

Bapid industrialisetion oould help oousideradly in achieving one of the
sain objectives of development in Kuwait, namely, diversification of the evonomy
and droodening ite base in order to reduce dependence on cil. However,
industrialisation is handicapped by many factors. The most inpor~tant of
these is the absence of mon-petroleva raw materials, the sanll sise of the howe
sarket and the shortage of siills coupled with their high cost. On the other
hond, capital and entrepreneurship are abundant,

Bxisting industries in Kuvait either cater for the loocal market in
comstruction naterials, repair and maintemance work, or are petroleun based.

The 1966 Kwmoit Industricl Census shows the total nunber of cstablishnents
ia the manufacturing seotor to b 3,003. This figure includes ostablishoents
suploying less than 5 persons as well s those enploying over 100 persons.

The total volue added within tho sector in 1966 was given as XD. 500,464,068,

Nost of tho major industrial estallishnents are located in ths industrial

gark managed by Shuniba Area Authority. This park is located about 50 km. from
E'weit city and covers an area of about 9 million sq. B, The Shuaiba Apea

Authority provides services to nedivn and large scale estadblishments approved

W the Government, The port facilities, roeds, land (rent .013 XD./sq.n/year),
natural gas, electricity, sweet and cooling water are provided by the Authority.
Seme of the industrial units operating at present are Kuwait National Petrolevm
Coupany (INCP), Petro-Chumicals Industry (XCI) and Kuwit Chenical and Fertiliser
Company (XCFC) and two emall companiest (a) Mageober (makeing drilling olay)s

and, (b) Kremenco (naintencncs of heat exchangers). One amuonia and one oemwsnt
plants are under construction.

Kuvaiti inporés of nachinery ard uther equipuent reached a pesk in 19C0
when industrial a1’ eonstruction activitios were at o noxioune

Booause of the low flat rete of 4 per cent Al YALGREM import duty, the
Dareit market is highly conpetitive and therefore quality and dosign are
essential fnotors,

The Kuweit olimade oalls for machine and mechine $00ls wvhich are adble
to resint heat and corresion cswed W the provailing high humidity.
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Climatic conditions, rough handling and inadequate maintenance oause
rapid deterioration of equipment. Depreciation of machine and machine tools
is caloulated at 30 per cent annually.

Table 19 shows net imports of ferrous and non-forrous manufactured

goods, machinery, and transport equipment for the yoars 1966, 67 and 68.

In 1966, net imporis of these items acoounted for about 51 per oent of
total imports, in 1967 this percentage was 48 per oent and in 1968 41 per sent,
Although the percentage appears to be decreasing, it still represents a oonsideradle
portion of total imports which is not unusual for a country like Kuwait with
a very small market, very high per capita income, no foreign exchange restriction,
and many major development projects being implementod.

Table 20 below summarises the status of manufacturing in Kuwait in the
four ISIC Groups 35, 36, 37 and 38. The total valuu of production for thesc
four groups is KD 9,458,286, but it is significant to note that almost 10 per
cent of .his total value represcnts repair services and 36 per cent manufactured
products. The share of these four enginecring industries groups in total valuc
of production in the manufacturing seotor is very small, amounting to only one
per cent. Another feature of this sector is the prepondercnce of small establishe
ments. 953 cstabiishmonts of the total of 1035 ir this sector employ less than
ten persons and 633 of these employ loss than five persons. Furthermore, the
share of value added for the four groups to value added for the ovntire. manufacturing
seotor is only about one pnr cent.

Although no detailed classification of the establishments in this engincering

and motalworking sector is available, the following is a classifioation of 27
important establishments within tho sector:

Aluminum windows 5
Cast iron products 2
Hrvwehold metallic ware 1
Iron-working 1
Netal oontainers 1
Netal furniture ]
Ship duilding 1
Steel pipes 1
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The Mission also learnt that a steel mill for rsinforcement bars for
houss construction (estimated demand 150,000 tons/year) is under consideration.
the Nission was able *0 visit one foundry which has a capacity ocf 100 tonn/month.
A new foundry under the same management with a capacity of 4000 tons/ycnr on
single shift or 15,000 tons/year on 3 shift basis is under construction. The
mission visited this founary which is located on a total land area of 22000 sq.
metres with a covored crea of 3800 sq. metres. The manufacturing programme is
planned on a three phases basist phace 1 - manufactum of grey cast iron and
cast iron products such as man-hcle covurs, sewage requirements, ventilation
pipes etc; phase II - malleable castingsi and, phase III - bronge plated
fittings, water installation valves, etc. The first rhase which invclves
an investment of 400-450 thousand K.D. is expected to be in operaticn within
12 months. The foundry is to be fully mechanised and includes a complete
laboratory for sand testing costing 3000 K.D. The machinery and equipment have
been alreoady ordercd and many items have been rececived. Some of the major
machiner;, and equipment ares (a) 3 clectrical induction furnaces (2 units in
phase I); (b) 2 electrical ocupolas; (c) 3 moulding lines (one line for hand
mouldirng with a 5 ton overhead crane and 2 lines for contrifugal castingj
(4) sand testing plant; (e) moulding machines; (f) 2 convoyer systems; (g) a
complots laborato.y for sand testingj and, (h) carting cleaning equipment (pendulum
type shot dlasting, grinding, etc.). The individual casting capacity is to be
630 x 500 mn on small centrifugel casting line and 1000 x 900 mm on larger
centrifugal castingline. Tt was reported by the management of this new foundry
that the presont capacity of 4000 tons/year on one shift basis is based on 2
survey conducted in 1967 for the dcmestic market and export possibilities to
Iraq, Saudi Arabia and Oulf emirates. However, it is felt Wy the management that
due to changud conditions, there may be prcblems in marketirg and it may become
necessary tc oxplore possibilities of producing new products. It was felt that
quality centrifugal pumps, and small engines may be considered if there is a
potential for export to neighbouring oountries.

The disoussions which the nission held with the management of this
foundry pointed cloarly to the obvious direotion in which the development of
the ongincering industries in Kuwait must proceed. This direction would seem
40 necossarily bde that of export oriented industries.
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IV, OONCI.USIONS AND RUCCMOOENDATIONS

Because Xuwait has no shortage of capital, it is feaeible for it to
undertake the production of sone of those engi.. ‘ring produots, and agricultural
machinos and implensnts for which there is suffioie. t demand within the region
or in other nearby markets. Kuwait is in a speoially advantageous position
with regard to those produotion units whioh require relatively high initial
capital investment and for which the automated production technology is
sufficiently advanced so as to require as little skilled nanjower as possible.

United Nations assistance in the conducting of speocific pre-feasibility
studies designed to identify products whioh are potentially suitable for
production in Kuwait and for whioh suffioient demnnd exists in nearby markets
could provide Kuwait industrialists with investnent opportunities for further
and more detailed studies. The best approach mav be to start with ¢ market
stuly for o seleoted nunbe:r of engincering produots and follow this wicth 2
short pre-feasibility of manufacturing study showing nininum optioum economic
capaoities of produotion, raw paterials and other input requirenents, level of
technology eto.

Perhaps the major area where United Nations assista. con result in the
greatest benefit to Kuwait is that by which the United Nations provides an
opportunity for the sxohange of views, on the baeis of a number of studies on
specifio relevant sudbjects between representatives of govermments, industrialicts
and users in the region. Suoh an opportunity oould be provided by the holding
of a United Nations sponsored regional meeting to which all interested parties
would be invited to attend and discuss short studies previously preparec by
the United Nations, perhaps with the collaboration d& IDCAS, on topios suoh as
existing capaoities in the engineering industries seotor in Middle East
countries, planued new ccpacities pending inplenmentation, present and expected
demand for engineering produots, netal products and agricultural machinery ond
inplenents; prospeote for the national development of the engineering industries
in the region and inplioations of other neighbouring narkete; and specifio
pre-feasidbility studies for selected key engineering procuotion faoilities, basic
to the future development of the scotor. The proposed meating oould also be
sponsored jointly with IDCAS. Its basio aim would be thatit would hopefully
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lead to some agreenent on multi-national oo-operation and co-ordimation in

the develomment of the engineering induatries, and thus enable oountries of the
region to anbark upon investnent decisions with some degree of assuranoe
regarding narkets.

United Nations assistance in the fields of repair and maintenance and
training ocould also benefit Kuwait oonsideradbly by improving the level of skills
of Kuwaitis, and thereby possibly reducing the relatively high cost of skiils
in Kwwait., Better genoral awarenesa of the ways and advantages of adequate
repair and maintenance could also save Kuwait considerable anounts presently
being spent on spare parts and wasted on equipment whose useful life is unduly
shortened, Kuwait does not need the funds vo implement national and conprehensive
training or repair and naintenance programncs, but the expertise to desigm,
fornulate, and spell out in aome detail such programmes.
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LEBANON
I. THE AGRICULTURAL SECTOR AND ITS PLACE IN THE ECONOMY

Although around 49% of the people of Lebanon depend on agriculture for
part or all of their income, the contribution of agriculture to grous domestic
produot has been small:t 11.9% in 1964 and 11.2% in 1967. The industrial
sector's hare of GDP in 1967 was about 13% but commerce and other scrvioces
represented 43% of GDP. However, sxports of agricultural products are slightly
more than one third of total exports.

The agricultural sector has been growing slowly in Lebanon in spite of
the unique climatic conditions which the country is endowed with and which
meke it rossible to grow a large variety of crops. Along coastal areas where
the olimate is warm and moist, all types of vegetables and citrus fruits are
grown. In the Bekaa valley field crops, cereals, industrial crops and some
fruits are grown. The mountaineous arcas below 1,700 metres in Leight eeem
to be tle probleu areas of Lebanese agriculture because of their low
proaquotivity.

Lebanon's climate has also resulted in a number of specific characteristiocs
in the country's ayricultural sector. Climatic oorditions have resulted in
oonsiderable annual variations in agricultural incomes. The dry period which
ex.ends for sbout six months from the month of May has caused farmers to
resort to tree crops which sre uble to withstand longer dry spells and can
also protect the Boil from excessive erosion. These climatic conditions have
caused agriculture to expand extensively rather than intensively which in turn
reduced agricultural incomes. Some have expressed the opinion that the
solution to agricultural production problems in Lebanon cannot lie in extensive
agrioulture sincc marginal lands already represent almost half the presently
cultivated areas. The solution lies rather in intensirying agriculture in order to
reduoe oosts of production by better irrigation and drainage methods, better l
agrioultural roads and improved land levelling to facilitate thc suocessful
introduction and use of farm machinery.
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The total geographiocal area of Lebancn is 10,230 sq.km. and the total
cultivated area in the oountry, in 1967, was around 390,000 ha (64,000 ha
irrigated) of which around 216,000 ha were actually under orops. About 40%
of ‘he oountry's total area is cultivable and about 20% of this area is
irrigable, but almost 75 per oent of the country ii mountaineous.,

Water appears to be a Bcarce agricultrral resource in Lebanon, but its
goarcity is further complicated by inadequate planning for the utiligation
of the scarce water rosources available. Expert opinions have expressed ths
viaw that irrigation projeots are the cornerstone of a.griculj:ural devslopment
in lLebanon and that in this respect Lebanon lags bechind other neighbouring
oountries.

The areas under major crops and percentage of total area in 1968, are
as “ollows: cereals 85,700 ha (37.3 per oent); legumes 14,000 ha (6.1 per cent)
industrial crops 16,700 ha (7.3 per cent); vegetables 32,000 ha (14.0 per ceni)j
and fruits 81,000 ha (35.3 per cent). For Lebanon as a whole, fruits and
vegetables are the most important agricultural products. In 1968, fruits
reprecented about 60% of the total value of agricultural production, vege-
tables about 19%, industrial crops about 14% and c .reals and legumes about %
The poultry industry has developed well in the last few years.

The total number of agricultural holdings and the average sige of holdings
in the four provinces of lLebanon are as follows: North Lebanon 137,218 (1.6ba)
Mount Lebanon 34,986 (1.3 ha); South Lebanon 31,449 (2.6 ha); and Bekaa
23,470 (5.0 ha). The total number of holdings is a%out 127,470 and the
average size of holdings for the whole country is 2.6 ha. It is interesting
to note that holdings of 5 ha and above represent only around 11 per cent of
the number of holdings, and cover around 50 per oent of the total area
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oultivatod, Howovor, large holdings roprosaent only abcut 45 of tho tctal
and are divided as follove:

10 - 20 he .

20 - 50 ha Lo

50 - 100 he 0.5e
Over 190 ha C.%

The small _izo of holdings 18 ocnsidored anothor handiocap to agrioultursl
dovolopment in Lobanon and oxports hove rooommondad thoe premcticn cf co-cpora=
tives to imprcve prcduction end inocmos.

Lebancn is vary much ccncernod ebout the develcpmoent and growth of
its sgriculture in crder to reducc the ccuntry's rcliance cn ccmmorcce and
servicos fcr 432 of its grcss demestic prcduct (1967) and in ordor tc¢ improve
ocnditions in rural aroas and roduce migraticn tcwerds urbin centres oxpooially
Boirut. Lebancn, hcwoevar, has lLad no ccmprehonsive develcpment prcgrenme
cr plen &nd the cccnomy is private-sacter crionted. 4 numbor cf major
egricultural developmont prcjocts woro fcrmulatod and implomontod. Poerhops,
tho twc most important cf such prcjocts are the Groen Plan and Litani River
Projcct.

Tho Uroen Plan Orgenizaticn is an cutoncucus statobcdy, ostablishod in
1964 with & ton-ycar budget ccrsisting cf about 313 milliwn for farmers' leons
and about §9 millicn for non-roturneble grents tc fermors fer plents, scods,
rcads, otc.. The Groon Plon was ostablishod fer the purpeso of implomonting
e land devoleopmont programmo with spooiul cmphesis cn mcuntein terracing. It
contributes tc the financing of oearth moving cporaticns, rcad censtructicen,
terracing, tho prcvision cf socdlings at reduced rates, etc..., cn tho basis of
farmors' applioations znd its own wssossuont of thosc. licst ¢f tho ogri-
oultural mechinery cporations cf the Groon Plen are perfcrmed by privato
oontractors, althcugh the Groen Plan itscelf dces ronder scme extonsicn
sorviocos and hce had a programme of londing agricultural traotcrs tc farmors
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and training them to operate these tractors. The Green Plan suocecded in
increasing the cultivated area in Lebanon by 6,000 heotaros. Howaver,
the Plan faces a numbur of difficulties c.uused by farmers' resistance to
new methods, shortoominge in its operations, and financial limitations.

The Litini River project has succeeded so far only in completing the
garaoun dam in the Bekaa and 3 hydro-electrioc power plants. Althouzh the
project wis also intended to develop irrisation, various difficulties have
been delaying implementation of this part of the project.
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II. PFARM MECHANIZATION

Different totals have been given by various sources as to the overall
numboer of tractors prusently operating in the country. The F..0 Indicative
World Plan shows a total of 2,560 tractorse in operation in 1964, A study
prepared hy a UNIDO expert in 1970 gave the total of 4-wheal tractors
imported into Lebanon from January 1955 to 14 June 1969 as 2,420, 2-whecl
tractors 611, and crawler tractors, 455. Another study on farm mechanization
in Lebanon prepared in 1970 by a Lebanese agricultural economist on farm
meo. inization gave the totil number of tractors in operation in 1370 as 4,000
4~wheel tractors, 400 2-wheel traictors and 120 harvester-t.rechors. The
officiil "Recuzil de Statistiyues Libanais" gives the followinz fizurea for
tractors "imported since 1)63 and bafore, and still operating in 1967",

2,649 4-whesl tractors
439 2-wheel traictors
425 orawler tractors

If the figures for 1768 and 1967 ars added to the above totals dis-
regarding the fact tiat some of thase tractors waere  rob.bly discarded during
1968 and 1969, we obtain the following totalss

3,035 4-wheel tractors
503 2-wheel traotors
446 crawlar tractors

Table 23 shows import figures for tractors for the yoars 1962-1968.
The distribution of agriocultural machinery and irrigation reservoirs amongst
the four provinces of Lebanon in 1967 was as follows:~ |
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Tabel 21. Lebanons Number of sgrioultural machinery in Lebanon, 1967

North  Nount  South Bekaa  Total for the

Type of machine Lebanon Lebanon Lebanon whole country
Crawler traotors 14 42 9 41 106
Tractors 574 98 618 780 2,070
Trailers 570 150 591 926 2,237
Roapere/harvesters 12 - 16 72 100
Threshers 62 - 116 70 248
Combined harvestors 22 - 1 18 41
Bprinklers 5,860 4,603 5+720 1,781 17,964
Motor-sprinklers 963 782 570 139 2,454
Irrigation pumps 262 1,424 908 3,710 6,304
Irrigation reservoirs 830 6,151 2,013 426 9,420

Sourcat Recueil de statistiques libanaises, 1967

For farm mechanigation purposes cultivated lands in Lebanon may be
divideu into four areass

(1) Coastal areas where citrus fruite, vegetables and bananas are
grown, covering a total area of about 16,000 hectaresj

(2) Flat lands in the Beksa and Akkar valleys where industrial orops
and others are grown Or where apple and grape orotards exist, covering an
area of about 130,000 heotares;

(3) Mountainous regions wilth moderatc gradients in three major arcass
namely in Bekaa (grapes) ,near Tripoli (olives), and in South Lebanon (olives,
tobaocco, etc.s), oovering a total area of avout 35,000 hectares;

(4) MNountaneous regions with eteep gradients and at heights reaching
2,000 metres above sea level, covering a total area of about 70,000 heotares.

Mechanisation spread quickly in the plains and especially in Bekaa and
Axkar valleys, but only a few agricultural operations are being performed with
the use of traotors and the latter are not being widely used for operations such
as fortiliser distribution, seed planting, potato harvesting eto.

[oos



-8 -

At present only standard tractors are mainly used. However, most of the
tractors used are provided by oontructors as very few farmers own tractors. MNost
of the 120 harvester-threshers in Lebanon are used in the Bekaa valley.

Primry tillage and, to an extent, sowing operatiois are mechanised for
oereals in the valley area. Among the implements, the Arabio chisel plough,
and mould b.ard plough are most popular. Rotary hoes are used on a limited sonlse.

Little farm mechanigation has been introduoed to the mountainous areas
of Lebanon, and this is oaused mainly ty the ncn-availability of farm machinery
espeoially tractors, suited to this type of terrain.

In irrigated areas, farmers plcugh twice a year (in March/April and in
October/November). Subsequently 4-6 sprayings are performed during the spring
and summer seasons. Tractors are also extensively usod for transportation
in those arcas.

Beoause of the small size of holdings in Lebanon very fe: farmers own
the tractors working on their farms. Therefore the praotice of private
oontractors who rent out tractors tc farmers is widespread and has helped
oonsideratly in acoelerating mechanisation. Although the acquisition of
agricultural maohinery through oo-operatives would appear to be ideally suited
to conditions in Lebanon, very little progress has been made in this direction
80 far, beoouse of inkerent cultursl and traditional oonsiderations. A few
tractor owners are renting their tractors on a custom farming basis. Rent
charges for ploughing in plains is about LL 10 per ha. and in orohards and land
grounds may vary from LL 100 - 150 ha. These rates are relatively low but
are rarely based on proper estimates of costs.

The mission understood that oredits extended by the agriocultural banking
institution, BCAIF, have not been very signifioant. The sale of tractors by
most dealers is on nrredits one-third cash payment on purchase and the
rest on a 1-2 years paybaok at 8 per oont intcrest.

Figures for oosts of production o1 Lebanese fruits have indioated that
labour oonstitutes between 40 to 70% of the total costs of production of
d.ifforent fruits produced in the Lebanon, Therefore, considerabloc bencfits
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oan aocoruo to Ledanese farmers if the introduotion of michinery and implemonts

oen savo some of these annual 1.ibour oosts. Jomo eomparative figures of

1sbour and machinory costs of undertiking i number of ¢ uivilsnt operations

have Leen propared for a 25 donum ap.le orchard. Thase figur.s sug_.est that

the same operations oun be periormed by mnichines for a littlo mors than half .
what 4t would ocost by manuual labour.

Althoug.. sophistiocated triotors .ra beirg importod into Lsbanon, the
implements and tools importod for use with these traotors .ra somowh.t
primitive und not sufriciently rugged to oparate effactively on tho oountry's
tough laind /ith its stone problem.

The basioc requirament of a powar unit for agriculturc in Lebanon is
reportad to be a 40-60 HP stand.ird tractor for the pliins and .bout 25-35 HP
4=wheol drive orchard traoctor with narrow busoa, low turning radius, ind ruggoed
dosign for the terraces. Undar oertiin circumetinces, it has bouon th: oustom
in Lebainon to use very deop ploushs ra uiring the uss of or wler tructors. Tie
implements and o uipmont re uired in arid zonea .re plough lavcllers, stone |
piockers, rotary tillers, apr.yurs, sprinkler irrigzation units .nd thrushars.
There is .l1so a ncod for suitahble e uipnent for potato .nd sugar-boet
oultiv.tion.

Although around 600 walking 2-whecl tractors were intiroduced a few years
480, 1t was observed thit in future the trond will be for riding tractors.

Reocently, 4-wheel drive riding tractors of 14 HP, 23 HP and 34 HP
have been introduced und it was raported that mobile spriyers and knaps .ok
sprayers ars also in use. The Ministry of .gricultura own:z and opuratos 1
250=300 knaipsack sprayers and 50~75 engins driven spriyors. Altough |
oentrifugil pumps are.being used it prusent, the future appc.rs to be for
submersible pumps. Animil drawn and hund operitaed machinery havo limited
soope in the oountry.
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During disouscicns held with verious officials the following ostinmctos
woro given of ennual demend for aurioultursl michinsry and iiplenonts. The
estimated salen fi _ures for 1909 are shovn &yainst those dew:nd eutimatus:

Teble 22, Lobanont detinated annuel donand end selos of
agrioulturai ucohinery end ioplenents, 1560

1969 dstimetod Annul
8a) os Domecnd Type
a— ——
300 400 Standard 40-60 HP trectors
en 300 2u-30 KP 4~wheol drive traotcr
Nl r{e/¢] 114 beard plouchs
Nele 400 Areb pleuvghs
Nedse 20=30 Retery tillers
ned, 300 Hend sprayers
Y 250 Knapoaok sprayera
Nels 50 Lergs engine wountod eprayers
Nele 350=500 8tune piokers and ciuchers
- 100 Potatc Larvusters
—

Sonma offiolals astim.ted the tctal nuwber orf trectcrs roquired for
"field mech nizetion" in Lobanon to be around 6,000 unite. One expert
sugsestod (1969) that the forecast cf tracicr imports in 1975 is about
370 unite, 280 replecoemonts and 90 new units. For 1985, thu foreoast is
600 unics, with 380 units fur replecementa.
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Table 23 Ledanocn: Number of tractors impoerted,
1962-1968

L _— —

1962 1963 1964 1965 1966 1967 1968 Total

Tractors, track 33 51 kTS 89 99 25 10 32l
Traotors, 4=whaoels 275 356 234 316 237 228 260 1,906
Tractors, 2-vhoelas 43 41 57 85 61 129 29 445

Bource: 1969 Ruport prepared by an e:.pert.

In summary, it oun be suid that vith respect to prirary tillage, only
vereals and industrial crcps are meochonimed tc¢ & fair o:tent in Lebanon.
Although disc ploughs aro used norually, iLrab ohisel ploughs tnd field culti-
vatore Are bottor inploments from the optimuinm tillage peint of viev. Usuge
of seod drillse, fertilizer distributcrs and orcp prctecticn oquipment is
limited. J4s tho scope for extonsive usuge of soclif-propelled combinced harves-
ters nay be limitod, usage of PTO operated throshers, and haybailers nay have
to be eoxplored. Llthough at piesent, the primery tillage operections of cash
orops such &g bootroot and potato are mochenizoed, thore is & need to develop
roeding and harvesting equipment. With the extunsive introduction of ccmn,
there will bo 2 necd for corn planters. Vogotuble orops, such as tomato, and
olso cvlives have not boen mechcniged et eall., ith the inorersing coet of fornm
labour, efforts will heve to be underteken in this direotion. It is raported
that one of the mejor diffioulties feced in the wifective lond properation
ie tho presence of stones in tho fields. The Ministry of .griculture togother
with F.O oxports had undert:sken e programme to develop on offvotive meoheniocal
stone Licker. Thoro is a noed to ocontinue thoe work in this field in orxrdor to
develop an effeotive mechanical stone pioker.

lidnistry of igrioculture offiocicls and othors ooncerned with agrioulture
often expressed the viewpoint that mechanisation of Lebanese farmsfaces 3 mejor
problems. First, oclimetic oonditions result in the prasence ofstonos in the
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fields and, therefore, hamper effgctive land preparationm. Secondly, ths
terraced nature of fields mekes the standard tractor unsuitable. In this
oonnsxion, it may be wentioned that 70,000 ha. of terraced fields are
reported to have been abandoned by farmers buoouse of the unsuitability of
the types of tractors being imported into the oountry. At the samo time,

it is rsported that the Green Plan is in the process of preparing 9,000 ha.
of new terraces over the next five years at a reported oost of LL 63 million.
The fruit orchards in the oountry also require a special type of tractor.
Thirdly, tho farmers themselves are unable to purchase traotors beoause of
shortege of funds and aru neither able to seleot adequate machinery for their
purposes, nor to operate their machinery and maintain it effcotively vhen the
funls beoome available.

With rogard to farm meohanization the following priorities would appear
to be in orders

Ore of thc first priorities should be the development of a simple tut
e1ficient stone pioker whioh oould overcome the hagards oaused by the intensive
presence of stones and make it possidble to use more sophistioated farm machinery.
Other priorities are us follows:

- The use of seoondary tillage cquipment whioh is seldom used at
present, as well as the use of beet and potato planters,piokers
and elevators. The latter operations are presently being carried
out by hand.

- The utilization of crop seeding and planting equipment. BSome work
has already been done on this by the American University in Beirut
and they have produced a prototype mounting on an existing plough
frame.

~ The use of improved handling equipment mainly for ths fruit and
onion orops.

= The more intensive use of looally made sprayers.

« The use of improved oultivating equipment and weed oontrol.

- Ths utilisation of harvesting equipment, the more intenaive use of
fertiliser distribution equipment, outting machines, raking and
gathering and small thrsshing machinss.
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In addition tc the inability of the majority of Lebaness farmors t:
afford tho purchase of machinery, the progress of farm mechanisation is
furthor hindered by the farmore' inability to select thc most suitable
implement for his purposes and the leck cf training in the proper use cf the
implemuat finally seleoted. Thure is, therefore, @ pressing nccd for prectical
training oourses, aimed at farmers, in the sulecticn, operation and maintcnonce
of sgrioultural machinery and impluments.

It wos also reporied to the UNIDO/UNESOB mission that an organised
repeir, maintenance and operation troining programme on o naticnal scale is
lacking in the country. 'The mejor dealers of agriculturel machinery in Lobanon
have & limited programme and the dealcrs met by the mission emphasized the
need for on integrated repair and mointenance and opcration treining progremme
in the country to truin Lebanese mcchenics, farmers end operetors in servioe
repairs, major uverhouls, usc of special tools, operation techniques and simple
repairn and maintenance. One pcesidle approach which could bc reccmmended is to
have o ropair and maintenance training programme c¢f twu oyoles, i.o.

(o) technical service (major repairs cnd overhaul) - two courscs pur
yoar of three months each for mechanios of existing distributors,
free-lance mechanios, Government mechaniocs and meohanio trainees

(v) operaticn and maintonance (simple rcpair, cperation, maimtenance

(simple ropair, oper.tion, msintenance and service) - 4 courses of two wcoks

each for farmers, operators (free lancc und Gcvernment) and opurator trainces.

It wvas felt by the mission that an integrated national repamir, meintenance
end training programme will benefit tho agriocultu~al mochinery and heavy
equipmcnt operations of the Oreen Plan.

With tho successful completion of the present nctivities cf tho Grecn Plan
oand tho further oont‘nuation of its programme for agriocultural development, tho
farming seotor is expected toc acquire a lerge population of agricultural
machinery and implements in the near future. This further emphasiscs the
necessity cf introducing an integrated national programme in ropair, meintenonce
and operation.

/0..
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The Ministry of Agriculture operates a central workshop at FANAR (3 kms,
from Beirut) for repairing and maintaining farm machinery and implements
and tiansport vehicles owned and operated by the Ministry in the whole of
Lebanon. The equipment owned and operated by the Ministry at present is

reported to be approximately as follows: 15 crawler tractors; 5 wheel tractorsj

250-300 knapesok sprayers; 50-75 engine driven sprayers and 150 transport
vehicles. The Miaistry hae also started two practicul agriculture schools

at Fanar and Abdeh for the purpose of training about 30 students per year

in eaoch sschool. A third school at Nasriat Rizik (in Bekaa) which will have

4 vne year troining course in agriculture for 30 students is expected to be in
operation by late 1970. A fourth school in South Lebanon is expeoted to be
started next year., Although no final decision has becn taken so far, it was
reported that the school at Nasriat Rigik, which is located on a 7.0 ha. land
area, may be devoted to training in repair, maintenance and operation of agri-
ocultural maohinery and implemcnts. The buildingse for this soh~ol, cosiing

LL 450,000 are clmost completed. It is also the intontion of the Ministry to
eatablish a branch at Abdeh (North Lebanon) at a later date for repair and
maintenence of agricultural machinery. It is the mission's understanding
that the Ministry of Agrioculture is intcrested in establishing integrated
facilities at Nasriat Rizik for a national oentre for training in repair,
maintenanoe and operation of agricultural machinery and implements to meet
overall requirements in this sector. The mission was also given to understand
that the Ministry of Agriculture is interested in receiving assistance in
drawing up detailed plans and programmes for such facilities. Therefore, the
mission recommends that UNIDO oonsiders providing an expert to assist the
Ministry of Agrioulture in formulating this programme. It should be mentioned
here that the expert may find it useful to recommend the establishment of
central repair, maintenance and operation training facilities.

/ooo
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III. NGINEERING AND METAL WORKING INDUSTRIES AND
THE HANUFACTURS OF AGRICULTURAT MACHINERY
AND INPLIMEITS

A. Imports of engineeri roduots includi
a:ricultural machinery and implemonts
TableR4 shows tho imports of metals, metalworking and engineering
industries products for the years 1967, 1968 and 1969. In terms of weighi
theso imports represented between 8 and 10, of total imports, and in terms
of valuc they represented between 20 and 24, of valae of total imports for
each of the three years.

So

Table25 shows imports, for the years 1967, 1968 and 1969 of selected
agricultural machinery and implemonts. The total value of these selected
imports represcnted lees then 3 of the value of imporfs of metals, metal-
working and engincering industries products shown in Tabi4. However, the
items shown in Table? represent only part of the total agrioultural machinery
and implements imported into the country. The breakdown of the country's
publishud trade statistics did not make it poseible t¢ obtain all inclusive

totals,

B. Manufacturing industry and the sharc of the
engineering ond metalworking ustry

The industrial scotor grew substantially during the period 1964-1967.
Industrial inocmes inoreased from LL 410.6 million in 1964 to LL 492.6 million
in 1967. The percentage contribution of industry to national inoome in 1967
wee 12,9 which represenis only a small increasc over the 1964 percentage of
12.35. [Ixports of manufactured goods amounted to LL 145 million in 1966, nearly
twice the amcunt for 1964, and represented about 39) of total exports.

Table @ shows the total number of establishmente, number of persons
employed and value added for industrial enterprises in the five metalworking and
engincering industries groups in 1964. These groups, in relation to the entire
industry sector representod about T/ in terms of number of establishments, about
9 in torms of value added, and 10f in terms of number of persons employed.

[ooe
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tow- of Zahle in the Bekaa v.illey. Most of the existing production facilities

develoned out of repair shop activiti:s start.d nearly 19-20 years ago and
are therefore more in the nature of developed workshops than manufacturing
units. The units at Zahle employ a total of around 10n-150 labourers and
produce .lmost 80 por cent o tho totil production of Lebinon. Thuere are
around 10 produceis of local ploughs (estimated total production 200 units
per year) and 3 producars of deep well pumpsj only one company huad facilities
for quality control and balancing. Although tle local Arub plou:h is
manufactured fully by mnany units, it is the opinion of axpertis t.:rt some
redesign is nccessairy and there is room for improvement of quality. The
welding and finish ure normally pocr. Somc 200 ploughs ire produced annually
vith sizes varying from a very lirge unit ploughing on: matrc deep to the
snillest 20 cm. or los ., most of the mould boird bottoms arc imported,
althougl. “her components ire locilly fabricated. Irrigation eruipment is
imported jut one firm spaci.lizes in the instillation of irrijation aguipment
and pluns to commence minufacturing simple puirts. However ; the manufacture
and use of desp well pumps ir well developed. DNegurding punps, all paits
except bronze boirin_s and in soma cis2s8 bowla ire mide loc -1lly. It was
obtserved that pumps m.nuf .cturcd 1lrc.:lly are of .1l 3izes and of good quality.
Facd mixers, which .iro used by the lairger poultry farmers, airc ilso made
locilly. Thesa vary in sige irom hilf ton to 3 ton units. althouziu no
attompt his been made to jig and tool the product, the finished product is
serviceable and of redsonible quality. Battery ciges for ogg production are
locally made but the uethods used cannot be called sophisticated. A variaty
of trailers, of reasonadle qu.lity ure mide in several workshops and are
adzpted to the various tractor maikes operating in the country. One of the
main agricultural machinesy minufacturers in Zahla attcmpted to develop a
machine for topring and tai’ing onions, but t. e prototype wis aciivated
mechanicilly and sufferad from vijration and noise - topiing and t:iling of
onions is a labour intonsive operation and it has baeen claimed that a saving of
80 par cent of the laoour cost involvod could be sived by such a machine.

With a forecast of annuil input of 600 tractor units by 1985, even the
assombly of tractors solely for the Lebanese market could not be seriously
oon;idered. However, it has boon suggestod that there may bec a case for the
estaiblishment of 1 smill scile hind tocls factory to producc the somawhat
speciil hind tools which are used by the local farming community and the
building industry (e.g. picks, shovcls, hoes, pick-axes, rakos, etc,)

In addition tc the ibove production activities, therec are a number of
smill -orksLops and bl .cksmiths doing reyiir work ind in some cisos making
special tools to order but this is too small an activity to bonsider
manufacturing, although it h.s a growth potontial. /
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The produoction of farm machinery in Lebanor is hampered by the following
factors:

(1) There is virtually no protection from foreign agricultural
machinery and implements which are imported duty fraee;

(2) The small size of the Lebenese market (although some manu-
facturers have successfully exported their products - e.g.
pumps and ploughs to some neighbouring.countries); and ,

(3) The shortage of government supported credit to farmers for the
purchase of machinery and equipment.

The Agrioultural Engineering Section of the Faculty of Agricultural
Sciencos, Amerioan University in Beirut is contributing to a very significant
oxtent {n the agricultural maohinory activities of the ocuntry. Apart from its

academioc activities, it is involved in aseisting the Lebanese agricultural
machinery industry to develop new products. It is reported that recently the
University nssisted a manufacturer at Zahle in developing a stendard arab
Plough suited to arid sone farming. The University is interested in assisting
farmers and industry by developing an integrated programme in

(o) development adaptation and testing;

(v) essistonce in manufacture; and,

(¢) & progremme towards training in repair and maintenance of ogri-

cultural machinery end implements.

The mission was given to understand by *he activities of the University that
they would like to participate and contribute in such national activities which
may be storted by the Government. However, the authorities expressed o desire
for assistance to reinforce their existing facilities to enable them to
participate effectively.

The Dopartment of Machinery and Irrigation of the Institut de Recherches
Agronomiques at Tel Amara, is also involved in ressarch and development of
agricultural machinery and implements. The institute is an cutonomous body
direotly respor-ible to the Kinister of Agriculture. The activities of the
dopartment in the field of irrigaticn are research and development to improve

/o-o
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irrigation teochniques, watoer management and to oonduot tests in agreolima-

tology. In the field of agricultural machinery, the activities consist of

a development programme or the mechanization of agrioulture and the develop-

ment and testing of agrioultural machinery. The department has three pro-

fessional staff, 12 mechanics and about 25 unskillad workers. At present, -
the department im ooncentrating on the nmechanigation of sugarbeet., The

department's work programme covers a four~year period and is planned by a

joint committee consisiing of the Minist.y of Agriculture, Sugarbeet Office,

Sugarbeet Growers Associatior and the Institute. It is reported that future

rriorities are mechanization of potato, corn, fruite and machinery for stone

picking.

The Institute, in cooperation with a local dealer, is conduoting
field tests on an imported sugarbeet drill and hopes to evolve a successful
soad drill suited to local oonditions. Tie department also has a small
workshop. It is the opinion of the mission that the Institute and partiou-
larly its department of irrigation and machinery is potentially cepabls of
assuming a vital role in the development of agricultural machinery, rendering
assistance to industry to manufacture new product ranges and evolving an

overall meohanization programme in Lebanon.

The main problems faoced by Lebanese manufacturers of agricultural
machinery and implements are lack of produot ranges, non-availability of
designs, prototypes and teohnioal assistance for manufacture and above all
the lack of a national policy for the development of small and medium manu-
facturing units. It is also felt by the menufacturers that therc is a need
for the development of implements for potatoes and sugarbeet. The manufac-
turers feel that such a programme should mainly consist of selection of mo-
dels already tried and found suocessful and adaptation of the same from the
engineering point of view for local manufaoture. It is also felt that
there is a neod to dovelop and manufacturs sprinkler irrigetion units, land

levellers, stone pickers eto.

/et




- 105 =

Taking into acoount the noed for development, adaptation and tosting of
agrioultural machinery and implements in Lebanon and the plans of the present
agricultural engineering/eduoational and resoaroh institutions t> develop this
aspeot through further strengthening of the existing faoilities, an integrated
programm~ may have to be devaloped taking into account research, design,
development adaptation, tesiing and treining in cooperation with agricultural
engineering cducational institutions, fara machinery research orgenizations,

loocal manufacturers end major users of agrioultural machinery. In order to

a~sist the Ninistry of Agriculture to formulate such a programme, the mission
recommended that UNIDO provide the sorviocos of an expert for a period of 4-6
months,
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SAUDI ARABIA

I. THE AGRICULTURLL SECTOR AND ITS PLACE IN THE ECONOMY

Geocgraphically, Saudi Arabia has a nerrow coastal plain along the iiod Bea
separated by & North-to-South mountain range from a great plateau vhich slopes
gredually towards the Qulf. Th. climate of the plateau is hot and dry with a
brief winter scason. The whole country is eXtrerely arid with winds strong
snough to move sand dunes and cause serious problems by burying roads and
other constructions. There are no rivers or large foreste in the country and
agriculture, therefore, has been concentrated mainly in the many scatterod cases.

The oxtensiun of cultivated arees depends on underground water rosources
for irrigeticn. These resources occur either as shallcw perennial groundwater
of excellent quality found along valley flcors in alluvial fill; or es deep
water resources found mostly in sand stone. These deep (as much as 2,000 metres)
underground water resources cennct be rapidly replaced and need to be carcfully
utiliged.

Because of the aout. shortage of wator resocurces, the area under
oultivation (mostly irrigoted) was estimated, in 1965, to be only about 2,450
square kilometres (245,000 hectares); or 0.13 per cent of the total area of
Seudi Lrabia which is abcut 2.25 million square kilometres. Nore rocent
estimates put the total area undor cultivation at 4,000 square kilometres (400,000
hectarer) cr about 0.18 per cent of total area. It has been estimated that the
cultivated area could be at least triplcd if adequate supplies of water can be
found. Between 1950 and 1963, the area under oultivation grew at an average retc
of 7.9 per year.

Stotistics publishod by the Ministry of LAgrioulture, and pertaining roughly
to the periocd 1966-1968 show the following totel cultivated areas by districtss

[eos
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Toble 28. Suudi hrcbias Ares of agrioultural holdings by districts
1966/ 61

District Cultivated ares Uncultivatod area
(thousand hectares)

(percentage)

Northern proviuce 25.2 6.4 8.8 340
Zestern province 10.5 2.0 22.2 32.7
Western province 10.2 2.0 2.5 12.7
Qasin 32.0 8.0 237.6 209.6
Inner south 8.2 9.6 7.6 45.8
Central province 51.5 13.0 16.5 68.0
Qunfudah 75.2  19.0 15.3 9.5
Jisan 153.7 8.8 516 2.3

396.6  100.0 366.1 164,

Tield crops appear to be the main products in all major agricultural
areas. The Ministry of Agriculture reported the present total under crops
to be about 4.5 million donums (450,000 hectar~s). Table 29 shows the present
cropping pattern as given by the Ministry.

Table 29. Saudi arebias Cropping pattem, 1966/67.

District Dates Alfalfa Hinnah Winter Sumuer Vegetables Total Per-
and and orops crops area ocntage
fruits coffee in
dnms

Northern P, 23,000 €9,600 6,330 7,775 111,340 2.50
Eestern P, - - 8,115 8,890 32,560 0.75
Western P. 47,120 155,600 10,925 40,100 257,245 5.70
Central P. 01,240 256,910 72,335 152,310 617,685 13.60
Innersmath 63,470 266,440 99,590 14,115 482,910 10.70
Qasim 26,480 172,890 13,400 839,000 374,25¢ 8.30
Qunfudah 1,510 900 5,885 785,700 1,475 795,475 17.60
Jisen 510 __730 28,91518132°0 1,359 1,841,650 40.80
TOTAL 223,530 216,610 956,240 2807,205 309,020 4,513,115 100,00
Percentage 4.95 4.80 21.19 62.20 6.85 100

# 10 donums = 1 hectare
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Table 25 shows that summer cropc (sorghum and millet)acoount for 62%
of oropped area, winter crops (wheat and barley) for 21°.

The total population of Saudi Arabia was estimated at 5 million in 1970.
Although estimates vary, around 655 of this total is caid to be rural pop-
ulation spresd over a large number of very small holdings. Thexrefore,
improvements in agricultural productivity would have a favourable income effect
for a large section of the country's population. however, the fact that the land
tenure system is characterised by small holdings has further discouraged large
private investments in agriculture and prevented the effective introduction of
sechanisation. The breakdown of number of holdings according to sise ir shown
in tadle 30.

Table 30, Somdd irobias Sime and number of agricultural holdings
(late sixties)

sxr of holding Number of Percentage
4

onums) holdings of total
10 donums = 1 hectare

0-5 43,444 19.9

5 - 10 7,326 19.8
10 - 15 1,515 8.6
15 - 20 3,479 4.0
20 - 30 417 4.8
30 « 40 2,198 2.5
40 - 50 1,868 2.1
50 -100 3510 42

Total 77,201

The Saudi Arebian economy has two distinct sectors, a modern sector based
on oil and a subsistence sector based on agriculture. 0il constituses about
53¢ of the country's gross domestic product and about 8Gé of the govermment's
total amnwal revenus. In 1968, over 955 of the value of exports was contributed
W petrolem and petrolsum products. In 1967, agriqulture contributed oaly
about 108 tit GNP and manufacturing industry 2.5° Y In 1969, agriculture was

reported ' to have contributed only 6.2 asd this contribution is expected $o
b lower in 1970,
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The first Ssudi Arabian Development Plan, published in 1971, has
identified some specific policy objectives for the agricultural sector. The
most important of these are:

(1) to utilize the three majcr irrigation projects under complction
before undertaking any new prcjects, bearing in mind the reportr and results of
wator and cil investigations;

(2) to assist and encoura.e the private sector to invest in agriculture
and agro-industries and

(3) to terminate the extension of free services and materials (c.g.
machincry and fertilisors) as soon as possible and to expand programmes cf
technioal assistance, training, demonstration and promction progranmes.

The three major irrigation projects referréd to in thc Plan objectives
include:

(e) The El-Hasa project, in the East, which is a major improved drainage-
irrigation project expeccted to increase the cultivated area from about §,0C0
hectaras to about 20,000 hectares. El-fiasa arca suffered from uncontrolled
flowing waters from springs which resulted in water-logging and swamps. Other
problems were lack of adequate drainagec and sglinity and improper distribution
of irrigation water. Almost half tho total cultivated area (20,000 hectarcs)
is sxpected to be cqually divided between dates and barloy and on tho remaining
half it is hoped to produce alfalfa, pulses, rice, corn and other min~r orops.
Most oi the area will be irrigated by grovity from the springs ond the remaining
arca by lifting water to main reservoirs feeding about 430 kilometires of concrete
canals;

(b) the othor important sgricultural project in Saudi Arabia is located
in Wadi Jisan in the south—west. Thc area of cultivable land in Wadi Jiszan is
around 240,000 h;otm. and is considered among thc most fertile in Saudi Aribia.
The FAO and the UNDP Special Fund are assisting the Government in this projeot
mainly with regard ‘o water and soil investigation and development, research
on orop production and animal husbandry.

‘ fooo




I1 FARN IECRANIZATION

Some twelve years ago, very little agricultural machinery wes in use
in Sandi Arabia. As the development of agrioulture Leceme an important governmest
objective, efforts were startod to introduce the usc of machinery in Saudi
agriculture. The government established a special service which has developed
into what is now known as the Agricultural Engineering Department of tho
Hinistry of Agriou.ture.

The first specific mechanisation scheme launched by the Ministry was the
seschanisation of water lifting inetallations in irrigetion wells. “his scheme
sucoeeded in achieving its objectives during a short period of time; and
through a very attractivo instalment system, was able to bring about almost a
oomplete adoption of power-operated water-pumping installations in the country.

At a later stage a govermment cperated farm machinery hire scrvice was
started. Although, the service made a modust start with the operstion of a
ssall mmber of crawler tractors for land levelling and water coatrcl operations,
it grew very repidly. The import of agricultural machinery is oxempt from
customc duties.

The Ninistry's purchasee of crewler snd whoel tractors between 1962
and 1967 are shomm in table 3.

'able 31. Seudi Arabias Tractors purchased by the Ministry of
Agrioulture and Water, 1962 - 1967.

Tractor-make and model 1962 1963 1964 1965 1966  19Gj

() Cremler tractors:

Caterpillar D-8 10
D-6 6
D=4 8
D-2 ‘ 17

Allic Chalmers 35

Oliwver

John Deare

Kumeston
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Table }1. Continued

Troctor-make and model 1962 1963 1964 196% 1966 1907 ,
(A) Iatornational - 48 L)
Fiat - 2
danomag - e 2
Greders B 3 5
Yoarly Totel 18 141 X1 As PYR + 23
(B) Wheol type:
Nessoy Ferguson 65 %9 182 182
Nassey Perguson )% 70 n n
Fordson Major 11 21 3
David Browm 5 5 5
Boonomy - x 20
Internationel - »
YTesrly Total % M 1 1% 3% W

The Ministry estimates that, up to 1967, its purchases represented about
90’ of all imports. DBesed on th:s estimate total imports of wheel tractors
were sstimated in table J2for tho years 1962-1967.

Table 32. Seudi .rabip:s Bstisated impozis of orawler and wheel Sracsors,
_1962 - 1961

Year Yumber of cremler trectors Wumber of wheel tractors
1962 & 96
1963 157 151
1964 230 206
1965 238 206
1966 w )61
1967 M an
Total 1,540 1,

w

[ooo
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The MO Indicative World Plan (IWP) gave the number of tractors in
operation in the kingdom in 1964 as 360. Based on a 1985 irrigated cropped
arca target of 360,000 hectares and a desirable trwtor/h.ctm ratio of 1:100
the IWP ostimated the total tractor potential of Saudi Lrabia in 1985 as 3,730
trectors. However, on the basis cf the Miniatry of Agriculture's ustimatos,
the tctal mumber of tractors imported during the six- year pericd 1962-1967 wes
about 1,400 wheel-tractors (sece table 32 above) .

The Pereign Trade Statistics publication of Saudi Arabia gave imports of
trectors (PIW Nc. 87.01) es fcllows:

Teblc 33. Suudi .rabias Total imports of tractors. 1964/65-196T/ 68,

Yoar Fumsber Value in SR 1,000 Value per unit in USS

1964/65 34 23,500 13,860
196%/66 1,077 90,199 18,480
1966/61 687 47,730 15,180

1967/68 58 43,426 15,80
Total 2,761 206,855

A Ninistry of Agriculture report speculated that if Ssudi Arsbis were to
achieve 1007 mechanisation with the area of agricultural hcldings smcunting to
abcut 765,000 hectares plus & new arca of 70,000 hcotares expected to go under
ocultivation upon the completion of agricultural dcvelopment projects, tho country
would require 10,000 whoel tractcrs with an average hp of about 40.

The farm mechanisation pclicy of the Ministry has suffercd from a nuxver of
drawbecks. Trecturs and implements amd other machinery seem to have been purchosed
without duc regard or study of the farm machinery requirements of the country.
There wes also little research work dome to match machinery to the sise of
holdings, climatic conditions amd the level of technology in the country. The
small sise of agriculturel holdings im the oountry hes been consider:d & seriows
problom t0 the adoption of farwm sachinery. Mifty per ceamt of agricultural

[oos
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holdings wre less than 5 donums (see table 30). ™e Minietry of /griculture

has Loen, however, very much aware of the need to mechanize farm operations

not only bocause of the normal benefits of mechanization but alsc Vecause there
is a very considerable drift of labour away from the land to urban centrcs where
wages are higher. This trend has caused a further incrense in agricultural
labour costs. Furthormore, because of some cultural considerations, very fow

Ssudi landcwners work on their land holdings themselves or allow their familics
to do 8-,

Valid and accuratc total figures on the agricultural machinery end
imploments used in Saudi Arabia were not available during the mission's visit to
Soudi Lrebia. However, a reasonably reliable cstimatc gave a total of
1,000 tractors (roughly 507 whoel-type and 50 crawler-type) s the number being
“operated" by the Ministry, in addition to implemonts, mainly for tillage. This
is a thooretical figure sincc caly 40 to 507 cf the Ministry's cquipment is
operational at one time. Nc relisble figurcs could be obtaiued for impiements,
However, the Ministry of Lgriculturc zlso reported that grain threshers were
introudced tc the country in two different periods. Sixtocn wccden~framed threshers
arrived around 1960 and fifty metal-framed threshers arcund 1967. Both types
failed to achieve their specific objectives. The failure cf the weod-framed
throshers was caused by climatic oonditions which caused the fremes to dry and
crack: and the metel-framed type failed bocause straw in Seudi irabia is more
brittle than the straw types for which thc machine was designed. Furthermoro,
the absencc of a tailing suger prevented the threshing cf ecrs which caceped
the throshing drum unthreshed. It was clsc reported that about 35,000 pumps
(mtly oentrifugal, tut includes duep well pumps) and about 54,000 enginee
(dicsel ond petrol) are operating in thc kingdom.

The Hintstry's fleet of oquipment is directly undor the lidnistry' control
and operates on cus.om basis thrcugh the 61 ficld units of the Diroctoratc of
Extension Services. Thise units provide agricultural machinery scrvices os well
as other agricultural extension services in plant protection, field orops,
horticulture and animal husbandry. The Unit's staff is respensible fer operating
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end maintaining the equipment. The selection and purchase of the equipment and
the recruitment of technical personnel resains with the Ninistry of Agrioulture.
This is one of the main funotions of the Ministry's Agrioultural Ligineering
Department which works in consultation with the Agriovltural Extension Servioe
Department.. Moreover, the Agricultural Engineering Department controls
maintenance and repair of the equipment, and the Extension Service Departaent
assumes responsibility for the overall prograrming of the aotivities of the
farm machinary hire service as well as the oontrol of the field activities.

The machinery hire service was primarily intended to demonstrate and

thus promote the use of modern power fam equipment. Many big famsers followed
the example of the Government; some of them soon began to undertake contract
work on adjacent farms with their own equipment. The rental charged to farmers
by the Units is reported to bo about one-third of the oporational cost to the
Ninistry and about 40f less than the rental charged by private individuals
engaged in hiring out tractors and implements. It was not possible tc obtain
any estimates of the areas covered by the tractors of tne Ninistry and that
oovered by private fcmou/oontmton.

IS .has been reported that some of the small famers were often unable to
“avail themselves of tho Ministry's services because of financial inability or
because their farms offered little opportunity for the use and application of
farm machinery. The mechanization situation is reported to be better on larger
farms, However, the utilisation effioiency of equipment is still limited Wy
field oonditions. Table i4 was ocompiled by the Ministry of Agriculture and
1.lustretes the degree of under-utilisation of the fleet of tractors., The table
is based on a minimum number of hours of amnual operation oonsidered sufficient
for a wheel tractor (1000 hrs.) and for s orawler trestor (1500 hrs.) to be
eoonomical. It should be notod that this table reflects not only the degroe of
under-utilisation but also drawbacks in crganisational system in effective
utilisation of the fleet of tractors.
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Saudi arebias ths

Tablad4 . Number and performance ot/H:ln:lltry'- fleet of tractors
1966/67 and 196';768

Porcentage of 1%66[61 19£7/68
standard performance crawler 6o crawler wheel

0 - 10 8 20 22
10 - 20 8 15 6 19
2 - 30 5 - 1 11
30 - 40 10 -
40 - 50 4 -
50 - 60 ) -
60 - 70 - -
7 - 80 1 -
80 - 50 1 -
90 -100 1 -
Nepots nct reporting 18 20 5.
58

Total number of dspots 59 59

The major ceuses for this high percontage of idlc equipment are said to be
the unavailability of spare perts, when and where they are required, and the
large variety of mekes cf tractcrs. Furthcrmore, the level of repair and
sainternance and octher personnel which the Ministry is able tc reoruit under its
present level of salary sccles, is much belcw the required skills. This low
lovel of personnel has also contributed tc the creation of organiszational
bottlenecks, which have further contributed to the inefficiency of tha cporatica.
Officials of the Ninistry of Agriculture are now of the opinion that

(o) the aim of the Ministry in the initial intrcducticn of farm
sechanisation has been achisved;

(b) too many of the Ninistry's perscnnel are ocoupied in one way or
ancther in the Ninistry's programmo cf purchasing, operating and maintaining its
tleet of tractors and equipment;
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(c) the time has oome for the Ministry to transfer ihis operaticn to the

private mector a3 well as to the formers thomselves.

Tho cfficiale believe that the demand for machinery has now outstripped the
resouroes of the Ministry to satisfy it and a policy of incressed involvement
by the private sector through private ownership is being formulated. The Ministry
of ligrioulture officials havo, therefcre, reccmmended thet the Ministry's role bLe
restricted to:

(2) establishing the optimum ways end means of uechanizing all siges of
farms in the kingdom and

(b) esteblishing a farm machinery purchasing advisory programme backed
ty machine performance testing facilities and screening proocedures.

It would appeer, therefore, that farm mecahnigation in Saudi Lrabia suffers
from:

(1) Inadequate selection of equipment;

(2) Inadequate cperation} and

(3) Inadequate repair and maintenance.

The problem of inadequato selestion of equipment
—— "

The UNIDO/UNESOB mission understood that clthough during the past ten years
more than 20 types of troctors and verious implements, 34 makes of diesel engines,
12 makes of peirol engines and 19 makes of deep-well pumps and other equipment
heve been imported for use in the kingdom, there appear to be no suiteble
facilities cr qualified personnel to undertoke product performance evaluation,
analysis of economios and suitability, adaptation for locel conditions and
prodvct development. Furthermore, some 70,000 hectares are expected to be ready
for cultivation in the near future with the completion of the various irrigation
and other agricultural development projects of the Ministry of Agriculturs and
Water. llost of the area presently under field crops is under limited irrigation,
and soil type varies from sandy loam to sandy hwnus. It seems that the tractor
mcst oommonly used at prescnt is a 60 hp. standard tractor with diso ploughs,
disc harrows and ocultivators.
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Based upon the existing crop pattern, soil type and water resources and
on the experience of other ountries with similar conditions, it war concluded
that the machinery range may include in the future standard 35 hp. tractors
with provision for tropical agriculture, chisel plonghs, mould board and disc
ploughs, spring lcaded and rigid tyne cultivators, leveller plarks, furrowers,
simple sced drills, fertilizer distributors, knap~-sack and hand sprayers,
centrifuzal and deep-well pumps, small and medium size engines for agricultural
usaje, sprinkler irrigation units, mowers, reaper binders, threshers and
combines etc. At the same time, the mission agreed with and stressed ‘the
recommendation of an FAO Farm Machinery expert that the equipment selected
for operation in Saudi Arabia should preferably have the following feutures;
versatility gimplicity in operation, low maintcnance requirements, and abi~-
lity to work in confinod. arcas without disturbing the land level.

Inthe opinion of this same expert, the man and animal power resources of
Saudi Arabia represent one of the biggest assets of the country's agriculture,
and therefore, any farm equipment improvement programme should be based on
thess resources, and expensive farm machinery introduced only as and when needed

to supplement these two power resources. Specifically a programme should aim av:

(1) Introducing modern hand tools, implem.nts and small machines which
permit an optimal utilization of the manpower resources in agriculture;

(2) Introducing implements and smell machines which permit the use of the
animal power resource for field-work; and,

(3) The introduction of light, inexpensive power farm machinery on such

farms where a power deficit exists.

However, in ord.r to identify products and products specifications correctly,

it is necessary that;
(a) 8elected machinery and implements should bo tested under actual existing

local s»il and agricultural conditions with necessary adaptations to determine
their suitability and economics; and

(v) Based upon the crop pattern and cultural practices that will be introduced
in the new areas reclaimed by irrigation practices, a systematic usage of suitable

farm machinery is to be developed.
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The above mentioned approach should ultimately result in:-
(a) Assistance being extended to the farmers in terms of improved agri-
cultural practices and more effective use of existing and develonped machinery

and implements; ana
(v) Assistance being extended tc local manufacturers through rational

product identification and product specificaticn, thereby facilitating local

manufactiure.

The Keeearch and Develcpment Department of the Ministry of Agriculture and
Water, havirg already identified the atove mentioned needs. has submitted a proposal
for the establishment of facilities for testing, research and developuent work.
In order to assist in the proper crystallization and drawing-up of an adequate
and integrated approach, the UNIDO/UNESOB nission recommended the provision of
an expert to the Ministry.

TLe Department's proposal gave the following esiimate of equipment required

and cost over a five-year pericd (startin g from ebout 1970):-

Table 35:- Saudi Arabia: Estimates cf equipment required
and their cost over a five yecar period.

Equipment Total cnst
" (thousand SR)
Type Imports per year over five years
1. Crawler tractors (D4) . 300 22,500
2. Wheel tractors (40hp) 2,000 30,000
3. Ploughs 2,000 6,000
4. Cultivators 2,000 3,000
5. Seed drills 40 200
6. Harvesting equipment - 1,000
7. Miscellaneous (e.g. trailers, 1,000

levelling blades, sprayers
and dusters etc.)

[ooe




- 120 -

Thae problem of inadcquate operation snd inadequerte repalr and maintenance

Perhaps, the most serious obstacle to the efficient operation of farm
machinery in Saudi Arabia is the low level of operators and maintenance personnel.
Although this is a problem prevalent in most developing countries, it is
especiclly acute in Saudi Arabia. Therefcre, the need for training programmes
and incentives in machinery operaticn and maintenance end in farm machinery
management at all levels cannot be over-omphasized. The Government is aware
of this serious need and has already initiated several such programmes. Most
important of these is the Farm Ingineering Centre, an FAQ assisted institution.
The Centre will be concerned with the training of technicians and instructors
in farm machinery operation and maintenance in addition to modern irrigation
and other agricultural enginecering practices. One of the Experts of the Centre
(The Trials and Demonstrations Expert) we: cxpected to start his work by first
undertaking a survey of existing agricultural practices, and usage of form
muchinery bosed on extensive travel within the Kingdom. The purpose of this
survey is primerily to develop suitable training programmes. The UNIDO/UWESOB
mission also recommended the provision of an expert to assist the Ministry in
improving the operating efficiency of its fleet of equipment.
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III. THE ENGINEERING AND METALWORKING INDUSTRIES SECTOR AND
THE MANUFACTURE OF AGRICULTURAL MACHINERY AND IMPLENENTR

A. lmgorts of engineering and nmetel products, inoluding
siricultural machinery and implomentg

Table 36 shows imports of engineoring and metalworking industries produots
for the years 1964/65 to 1967/68. The imports shown against BTN items Nos 73 to
81 inolude imports of the basc metals in an unworked condition. However, in
most cases imporis of the metals reprosented an insiguifioant proportion (up to
2%) of total imports by value. But, in a fow oases, the proportion was high -
e.g. in 1967/68 the proportion of tin metal imports to imports of the metal and
artioles thereof (BTN No, 80) was over 75%. However, the value of imports of
metals represents a very insignifioant peroentage (less than 0.2%) of total
imports of the entire seotor of metals, artioles thereof, and maohinery and

equipment.

The imports of ongineering and metalworking industries produots to Saudi
Arabia varied in value between about SR 559 millions in 1964/65 to SR 848
millions in 1966/67. These imports represented an average of about 35% of total
imports.

Baocause of the system used in aggregating import figures in Forcign Trade
Statistios pullications, it was not possible to asoertain whether import
figures of agrioultural machinery and implements as shown in table 37 ropresent
all suoh iuports or not, It seems possible that some imports were cxoluded from
the table because of the aggregated headings gien in national statistios souroos.
This faotor may be one of the causes of the variations which oan be seen from
table 37. The value of annual imports of agriocultural machirery and implements
varied between SR 25 millions in 1964/65 to S8R 92 millions in 1965/66 but dropped
again to 8R 47 millions in 1967/68. The high import value in 1965/66 is due
mainly to a large incroase (almost 300%) in the number of tresotors reported to
have been imported in 1965/66.
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The value of the imports of i ricultural machinery and implaomcnts
resresants only 1 smill sercantige of total imports (about 2-4 per cont ), and
a slightly higher .ercentags of tha imports of angincering and metilworking
industrics.

B. Magufacturing industry and the stitus of the onzineering
apd matal working indusiriocs

Tndustriilization in o .wdi iribia stirted in aarnest only Jurin:y the
p. t decade when the number of est Jblisiments increased subatiuiially and the
avorago size of firms ilso increasad. This growth his takon placo 1.argaly
28 1 result of the initiative of private entradranzurs .ni _overnm nt support.
The developm nt of industries in tho kingdom is, hoasaver, h.mpered by 1
number of difficulties such 8 the frazaentation of mirkoets for industriail
products, coupled with in.adequate tr.naport wnd a4 largs lind arsen, the
soiroity of lccil raw matariils .nd of m.n w4oment wnd tochnic.l know-how und

the low productivity of 1 .bour.

Wanuf cturii; industries in 3.udi iribi. :re ohir:.ctorized by tho
limited extent o’ inter-dependenca with othcr sectors of the cconomy.
Almost all munuficturing industriss depand on local mikats for tlLa anle of
tuoir products and on importas for tha supply of r.w materi .1z Furthormore,
a considerivule proportion of inatilled oip.uvity in m.nufacturing industriocs

romiins idl- for one reison or another.

An "Bstiblishment 3Su voy" undertiken in 1967 revealed tli .t thore yore
about 9,665 "estiblishm:.nts" in the kingdom. An "establishmunt"™ was dofined
a8 cmployin:; ons or more parsous. LKowaver, a survay of "mainufacturing
estiblishmonts" employing five or more porsons was oarried out in 1967 for
tho throe main provinces of tho kingdom. This survey reve:lod (sec tible 38)
that over 60 per cent of the estublishmonts surveyed were locoitod in the

17/

Waestern Province. -

The estiblishmonts survey, whish ccoverod thosc o.ploying onc or more
persons , shosad thit 1,018 astiblishments, or .bout 10.5 por cont of the total
nunbar of ost.blishmonts were engaized in 2ctivitias (.lling vndor ISIC
numbors pertiining to ongineering and metil-working industiries. Thase aroe ISIC
Nos. 341,342,350,360,370,381,382 «nd 383,

11/ The kingdom is divided intc five main provinces: Centril, dostern,
Eistern, Southern and Northern.
/ oo
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Table 38. Saudi Arsbias Fumber of manufacturing ostablishmonis, persons

employed, and total paid up capital by region, 1

67

Tomber of establishmonis Total No. Total Paid-

I81C Name of industrial aoctivity per provinoe of porsons Up Capital
Number ongaged per 1000 SR
Gent Bast.West.Total  1970° moup o/

202  Deairy products 2 1 2 5 50 2,188

208 Sugar oonfectionery 3 1 10 14 387 3,637

209 Niscellaneous food prodacts - 5 13 18 1,126 31,947

214 8oft drink and carbonated 2 2 8 12 861 13,455
wator

2N Finishing toxtiles - 1 2 3 45 1,240

243 Woaring apparsl, exoept 1 2 4 76 836
footwear

F1l Sawnills, planning and other - - 1 1 15 200
wood mills

260 Purniture and fixtures 8 2 2 30 622 7,137

272 Articles of pulp paper and 1 2 2 5 132 2,159
paper board

260 Printing, publishing and 7 1 1) 27 6% 15,450
allied industries

291 Tanneries and leather fi- - - 1 1 178 2,000
nishing plants

300 Rubber products - - e 2 T 139

n Basic chemicals, inocluding - ] 1 4 439 102,700
fertilisers

319 Misoellansous chemiocal prom « = 1 1 84 3,315
ducts

321 Petrpleun refineries g/ - - 1 1 2% 10,000

N Structural clay produsts 5 12 28 45 9.2 15,667

334 Comont 1 1 1 3 981 96,250

339 Non-metallic mineral produots 5 6 3 19 318 15,387
(not elsewherc olassified)

M Iron and steel basioc indug- -~ = 2 2 200 30,380
tries

342 Non-ferrous uetal basic 2 - - 2 46 208
industries

350 Matal products except & - 1 25 444 3,349
machinery and transport
equipment

360 Machinery, exoept eleotrioal 2 - 2 4 46 905
machinery

381 Shipbuilding and repairing = - 2 2 2) 694

383 Notor vehioles 2 - 1 ] 39 435

39 Jewellery and related - = 1 1 10 150
artioles

399 Manufacturing industries 3 1 4 8 N 1,924

not elsewhere olassified

Total

Souroes ISDC
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Table ). Saudi Aradias Fusber of manufaoturing estiblishmonts, fcrwnl

empioyed and totil paid up ocapitul by region, 1966/67. (continusd).
3/ Aocordinz to replies to questionnaires plus estimites by CD8, when
deemcd necessary to correcot obvious underst.tements.

!/ Sawmills, plinning :nd other wood mills are not includdd except one
eotblishment in the Western Province producing for ti.c market
shutter windows and doors.

¢/ ™e Fu-Tinura Refinory of Ar moo in the Eistern Province is excluded
from this table.

/ see
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The mawufacturinz estiblisimsnts survey showed that tharo were 38
estiblishments, or 16 per cent of the 237 munuf .cturiag ast.blishments
surveyed, engsiged in metal-workin: or enginsering industris:. ‘lLese are
shown in tible 38 .z.inst ISIC Nos. 341,342,350,360,381 1nd 383. Twentyfour
of thase est.blishm nts were loc.ited in the i'estern Province. 14 in the
Centril Province ind none in the E.atern Provinca. The precducis of these
est iblivhments aret steel buirs, cins, r1luminium wire, kitchecnw.ra, sorings,

tinks, trailers ind sm:11 boats.

The totil paid=-up ciapit.d of thea- 38 munuficturing establislmants wais
given .8 bout 3R 36 million, or ibout 3.4 per cont of tctil p.id=up capital
for the 237 uw.nufictiring est .blishmants surveyed. It is intaresting to note,
howev:r, taat abtout 83 per cent of the ,.iid-up oipit.l of the en_ineering ind
met 21lworking industries estsvlishacnta is attriduts.le to Ironn nd Steal
Baaic Industries (ISIC No. 341).

It was reported in a study uniert.ken by wdvisors to tic Ministry of
Commer. . and Indu.try ti:it the "vulus ¢l importad metil prodi.cts" ross at an
annual ritc of 20 per cent during the rsriod 1960/1 tc 1966/67. During the
s.ma eriod, total imports wore reportud to hive grown at the rate of 14 pecr
oent per ye.r and GNP at 12 per cent par yc:r. The study :.lso prascntod 1
tablo of annuil growth rutes for somo indiviiuil citegories of enginecring
and metilworking products. This table is reprcduced in tible 39,

/ see



luuports Per cent

shnual

1382 H 1386 B growth
Nechanical machinery and appliances 59 218 44
Elaectrical michinary and appliancos 44 131 37
Iron and stcel primairy forms 38 109 37
Secondary iron and stoel products 16 46 34
Notor vechicles 817 169 17
Miscsllaneous bise metal articles é 10 16
Net1l furniture 4 7 1"

Table 4N sliows 2ctuil Jrowth ritzs of tot.l imporis, of imports of

wet.ils, en ,inecrin; ind met:.lwerting iaduastries reducte and of imports of

agrioultur.l michiiery aind implamcnts for (e ye.rs covarsd in t:le 36. The

average growth rites .re lowar th.n 20 par cent and 14 par ccnt, but this may

have baon ciused by a different definition h.ving besn 1ido:tcd fer the import

items included in calculating the two serios of growth raitcs

of the conso. uences of the 1967 politic.l .and military ovents.

Table 40. Saudi Aribiat Jrowti rates ol total imports; motils, spgineering ard

motilwcrking irdust~ies, and 3
implsmonts 1964765 — 1231/33.

:nd 1180 buoiuse

we

riculturil michine _

% % %

%

Total imports Imports of matals
sngincering and
metalworking
industries products

%

%

Imports of agri-
cul tural machinery
and implements

Actual averuge Actual Average Aotucl Avgrage
annual annual annual annaul annual annual
growth growth growth growth growth growth
rate rate rate rate rate rate
1964/65-1965/66 21 9.3 41 13,6 267 23
1965/66-1966/6T 10 9.3 7 13.6 - 44 2}
1966/61-1967/68 - 2 9.3 -3 13.6 -8 2)

[ oo
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At present, there is no base metal produotion in Saudi Arabia. The
Generel Petrolesum and Minerel Organizatinn (Petromin) Las been cesigned the task
of developing basioc netal production and its conversion into prinary forms.
Beocanuse of the reportcdly huge iron vre deposits found in a number of areas in
Saudi Arabin ond thoe availability of a ready source of cnergy, and the
itportance of iron and stesl to industrialivation, Potrcoin  has

given pricrity %0 the creation of en integrated iron and stecl indusiry.
Potromin started its programme by estzblishing a Steel Rolling 21l in Jeddoh
where producticn storted in 1967. The mill wes dosigned for an annual
production capcity of 30,000 tons (two daily shifts) or 45,000 tons (three
shifts). The prcduction programme includes reinforcemont wires (6 to 10 mm)
reinforoomont rods (10 to 20 mm), eix sizes of sheel iron and threo sizes of
anglc ircn. It is planned to expand thc plant, in two steges, in order to
produce square snd round iron rods, channel iron, iron beams etc. In 1970 it
wos reportod that the mill was only opcrating one shift,

Tho Ssudi Arebian metal fabricating suctor, as a whole, is still in iis
early stoges cf development. However, impcrts are rising rapidly and tho Seudi
industrial sector is expanding rapidly, thereby creating ciportunitios fcr
additional production capmcity. Howover, Seudi light engineering and mctal-
working industries have n-t beon ablc to take full ndvantage cof theso
vpportunitics mainly becousc ¢f lack of puidance and assistenco in management and
product identification.

Ono private enturprise, in Juddsh, visitod by the UNIDO/UNESOB mission wos
ongeged in o number of activities related to the metal fabricating sector such
as tho fabrication of tin cans, gesolinc tanks, steel structurc, ships and
tendors (250-400 tonms).

C. Prosent strtus cf micultgnl machinery panufaoture:

Nc egricultural machinery and implements, or parts therecf, aro being
sanufoctured or fabricated in tke kingdem at present. However, on the basis of
visits peid tc four metal workshcps by the UNIDO/UNESOB mission and as some
agricultural imploments are prefabricated from standard ccmponents such &8
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anglcs, beams etc, it is felt that existing facilities cculd undertake
fabrication of parts and equipment. Tho skille required for such fabrication
and assombly are not of & very high level, but there will be need for assistonce
ard guidence regarding product identification end producticn requirements and
pcesibly elso scme financial essistance.

Ds Conclusions and recommendations

The time sceme to be appropriate for the gcvernment to adopt a comprehensive
policy for the promction and dovelcpment of the engincering and metalwcrking
industries sector. With regard to the sector as & whole, policies need t3 Ve
formulatod t¢ imprcve netional treining programmce and facilities and to expeand
cverscos training programmes. During the carly years, it mey be fcund useful
$c livorally import the required skills. However, greater attentiun will need
to be paid to assistance at the project level. The government has alreedy had
surva,;s and preliminary feasibility gstudies prepared for a number of projeots,
one cf these is a comprehensive report on the fearibility cf ostablishing 2
highly mechanized ircn foundry in Saudi Arstia. The government's programme of
diroct and indirect assistance at the project level will need to be considerably
expandod. Perhaps, the ideal agency through which the government can initiate
and implement such & programme is the Indusirial Studies and Development Cerntre
of the Ministry of Commerce and Industry.

Tho Centre is in & position tc extend sssistance at all stages ¢f project
identification, appraisal, implementaticn and efficient cperaticn. The Conire
will alss be responsible for the management of ihe three relatively large
industrial ostates which it establishcd. The development of the engineering and
metolworking industries sectcr should not, however, bu considered in isclction of
prevailing conditicns of domend and supply in neighbouring and other Arab
countries.

With regard tc agricultural machinery and implements, two main arcas call
for attentiont
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(1) Training of operators and maintenance personnel, which could be mainly
tackled by the Farm Engineering Centre. National policies will need to te formulated
and specific programmes identified and implemented to raise the levels of operators

and repair and maintenance personnalj

(2) Teeting, adaptation and development of agricultural machinery and
implements: The Ministry of Agriculture and Weter has already rccognized the need
for establishing adequate testing facilities. Tbe UNIDO/UNESOB mission recommended
that assistance in the form of experts should be favourably considered by the
Urited Naticne if requested by the Government. The estimated financial layout
fcr the research related activities, in the next five years (1370/71 - 1975/76),
in expanding agricultural mechanization is 3.3 million S.R. with an annual require-
ment of approximately 650,000 S.R.

The Directorate of Research Development has formulated a preliminary prcg-
ramno fou. farm mechanization in general and agricultural machinery and implements
development in particular. The Government is in the process of crystalization
of this programmec. There is a need for identification of suitable implements
and machinery suited to the local conditions,

At the same time, some fabrication of implements is feasible and should
be enoouraged to proceed in harmony with the development of the engincering and

metalworking industries sector as a whole.
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SB8YRIAN ARAB REPUBLIC
, 18/
I. THE AGRICUI'TURAL SECTOR AND ITS PLACE IN THE BCONOMY:

"Syria is primarily an agricultural country which deponds greatly
on the production of cereais and cotion for its subsistence and for the
earning of foreign exchange necessary for ite development efforts. Des-
pite the achievement of a reasonable rate of economic growth (about 5 per
cent per annum) in the 19508 and the early 1960s, which was accompanied
by a certain degree of diversification of production thrcugh the establish—
ment of a number of industries, the Syrian economic structure is still
sharacterized by the predominance of agriculture, and its per capita income
in 1967 remained low at about $174. Agriculture, which generates about
one-third of naticnal income, remains subject to wide fluctuations because
of irregularities in rainfall. In order to reduce the depcndence of Syria
on weather conditions and to achieve steady growth, efforts have been made
to increase the irrigated area and to diversify the economy through the

further development of the industrial secto 1 Al

The opening paragraph of the introducticn to the Agricultural Sector
Section of the Seccond Five-Year Plan (1965-1970) states: "The agricultural
sector, in spite of the structural change that occured in the Syrian Arab
Republic economy in recent years, still occupied an important place in the

eccnomy among the other sectors, such as industry, transport, etc. It

w See Annex I for relevant information on the country's geography, administra-
tive divisicns, etc,

12,’ Quotation from "Studies on Selected Development Problems in Various Countries
in the Middle East, 1969", UNESOB.
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soems that this sector will keep this place for many years to come for two
basic reasons: first, the agricultural natural resources constitute a high
proportion of the country's total natural resources; and second, an important
part of the agricultural resources is 8till under-utilized, technically and

economically". -

Table 41 shows that the contribution of agriculture to national
income has declined from about 33 per cent in 1963 to about 26 per cent in
1368, whercas the contribtution of industry increased from 11 per cent to
13 per cent during the same period.

Table 41. Syrian Arab Republict Contritution of the agricultural
and the industrial sectors to national income 1963 -~ 1968
(in Million S.L. at constant 1963 prices)

Per Per Per Per Per Per
1963 cent 1964 cent 1965 cent 1966 cent 1967 cent 1968 cent

Agriculture  1,037.0 33 1,055.6 32 875.4 28 846.7 25 1,039.3 28 1,049.5 26 |
Industry 347.2 33 365.1 32 364.8 12 447.0 13 442.0 12  519.5 13

Tota. NI 3,115.4 3,288.6  3,141.2 3,434.8 3,736.6 4,041.4

Sourcet Bulletin periodique VIdme année 1968, Ranque Central de Syrie, p.7.

A. Land use and crop digtribution pattern

The total cultivable area in the Syria Arab Republic (S.A.R.) is
reported to be about 8.75 millior. ha., of which 6.2 million ha. are under
oultivation (0.53 million ha. irrigated and the rest dry farmed). Because
of the fallow system followed in the S.A.R., the actual area under crops in : 1
dry farming arcas is estimated to be around 3.4 million ha. and total |
net cultivated area in the Republic is only arcund 3.9 million ha.

fooe
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Table 42. Bvrian Arad Republic: Land use, 1970
(in million hectares)

Cultivable arcas Arse Per cept
- Irrigated areas under crops 0.53 2.9
- Dry farming areas under crops 3.45 18.5
-~ Areas not under crops
(mostly fallow in dry farming areas) 2.27 12.4
- Uncultivated areas 2.5 1343
Iotal oultivpble areas 8.75 4741
Total upcultivoble areas 9.8 52.9
Total area of the country 753‘;- ‘1'&)'.6'

In 1968, total agricultural production in the Syrian Arab Republioc
was divided as shown in Table 43 below:

Table 43, Syrian Arab Republict igricultural production, 1968

Product Produotion (in Percentage of
thousands of tons) total production
Cereals 1,167.3 44.39
Dry legumes 126.6 4.81
Vegetables 286.5 10.89
Main crops used in industry 578,0 21.98
Fruits 4711.4 17.92
Total 2,639.8 100.00

Sources Ministry of Planning, Dircotorage of Statistios, Statistical
Abstzact, pp. 68-93.

It is reported that in 1968, a total of 1.58 million ha. were under
cereals (mainly wheat and barley), 0.32 million ha. under industrial orops
(cotton, beet-root and tobacco, etc.) and 0.21 million ha. under logumes,
(see Table 44).
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Syrian Arad Repudlio:

Tabled4. Ares and production of ocultivated lands by groups

of orops and mohafaszats, 1968
(Aroa 1,000 ha, - Production 1,000 t)

Fruits Crops

industrial Vegetables Dry legumes Cereals
Mohafazat
Crops Area Crops Area Crope Area Crops Aroa Crops Area
Damasous 74.7 26.5 63.8 6.9 46.0 3.0 5.0 5.0 40,0 46,0
Home 51,5 17.4 96,1 11.2 29.0 3.0 8.0 22.0 44.0 97.0
Hama 27.3 11,7 96.1 46.6 22,0 3.0 12,0 25.0 103.0 149.0
Alappo 101.0 65.1 75.1 68.6 25.0 4,0 19.0 32,0 92.0 282.,0
Idled 82.7 817.0 20,8 32,0 42,0 4,0 17.0 30.0 43.0 92.0
Latakis 61.5 55.4 11.2 16,4 71.0 7.0 1.0 11,0 33,0 57,0
Deir-eg~-Zor 2.6 0.3 72.3 44.6 13,0 1,0 1,0 1,0 67.0 69.0
Al~Rakka 0.1 0.1 82,2 58,0 1,0 0,0 0,0 0,0 151.0 159.0
Hasikeh 2,5 1.3 56.8 34,1 12,0 2,0 8,0 6,0 504.0 492.0
Daxr'a 4.3 1,2 1,3 1,4 26,0 2,0 48,0 67.0 63.0 90,0
Sweida 56,7 14,2 =~ - 0,0 0,0 2,0 9.0 27.0 42,0
Quneitra - - - - - - - - - -
Total 470.9 274.9 578.2 319.7 287.0 29.0 127.0 208,0 1167.0 1575.0
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B. Popylation distribution in industry apd ogrioulture

As can be seen “rom the following table, the labour force representis
about 28 per cent of the total population. Of the latter, about 60 per cent
are employed in the industrial sector.

Table 45, Syrian Arab Republic:Total population and total
labour force, 1967

i

Nale 593,153 152,591 1,226,621 3,051,768

Female 392,917 5,508 426,186 2,904,001

Total 986,070 158,099 1,652,807 5,955,769
C. '] A1 0

As a result of the Agrarian Reform Law, the maximum size of holding
as established by Law im 40 ha. of irrigated land and 120 ha. of dry farm
land depending on rainfall. Some of the land exprcpriated by the government
has been distributed to farmers (142,500 families) on the basis of 15-30 ha.
(4ry farmed) and 3-8 ha. (irrignted) per family. A total of about 140,000
heotares of irrigated lands and about 2.4 million ha. of dry farming lands were
affected by Agrarian Reform Laws. The government also owns and operates a small
number of state farms the largest of whioh is in Kamishly, covering an area of about
15,000 ha. It is also the policy of the government to encourage co-operatives.
About 1,120 co-operatives are reported to be in operation at present. Most of
these co-operatives are of the multi-purpose type.

D. Agrioultural development plans
The Thind Five-Year Plan provides for investments of L8 436 million
in the agrioultural sector during the plan period. This constitutes around
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6.8 per cent of total investments in all sectors. The main objectives of
the plan aret

(e) Inoreasing production of tho major orops especially wheat,

barley and ocottonj

(v) diversifying animal and plant products;

(o) intensifying mechanisation in cultivationj

(a) increasing fertiliser usej

(e) introducing new seeds;

(f) conducting training programmes; and,

(g) ocompleting the organisation and development of co-operatives.

A number of irrigation projeots are under cxecution, and are expected
to be completed durirg the Third Five-Year Development Plan period. As a
result of these projects, the irrigated area is expected to increase from
0.53 million ha. to around one million ha. by 1975, at a rate of arouvnd
15 = 20 thousand hectares per year.

The largest of these projects is the Duphrates Basin Project whioh
will have o total command area of 640,000 ha. under irrigation, including
around 200,000 ha. already under irrigatiun. However, it is worthy to note
that the major agrioultural areas are around the Buphrates Basin, Orantes
Basin, El-Khabour Basin, Basin of Barada and Damascus, Coastal areas of
North Khabour, Ghadb and Kamiehly areas. An area of 500 ha. is being
developed by FAO/UNDP as a pilot project in the Ghadb area which covers about
15,000 ha. Similarly, a pilot area of 5,000 ha. will be developed by Fi0/
UNDP in the Buphrates Projects region.

/
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II. FARN NECHANIZATION

The UNIDO/URBOB mission was made to understand that dry farming field orcps
such as wheat and barley are mechaniged to a fair extent. Mechanisgation is pre-
valent in primary tillage and oombine harvesting, but use of seed drills and
fertiliser distributors is limited. Although many types of tillage implements
are in use, no systematic analysis has been undertaken to identify the most
suitable typc of implements, optimum tillage and effective moisture conservation
practices. Crops, such as cotton, lentils and sugar-beet are partially mechanised,
and mostly in the preparation of the seedb d. .lthough a number of agricultural
experimental stations are in operation in the major agricultural areas of the
country, it was reported that because of lack of equipment and uxpertise, national
or international, no special research and development programme has so far been
initiated. The Directorate of Rural Engineering cf the Ministry of Agriculture
and Agrarian Reform ia, howeever, very much aware of the need to develop such
programmes as soon as possible., It should be mentiocned in this connexion that
a number of agrioultural machinery workshups are c¢ither completed or are being
built for the purpose of owning, opurating, renting and maintaining tractors,
agricultural implements and heavy equipment. The government intends to utilise these
workshops for the purpose of encouraging and assisting farmers in accelerating
the moochanisation of agriculture. The mission visited one of thesc workshops
at Bkelhyeh where the building has been completed, but is not yet equipped. Two
other major stations are located at Kamishly and Rakka. It is reported that all the
three stations are not yet fully operational. The government intends to establish
an additional number of such workshops to serve other agrioultural areas.

The total agricultu-al machinery and implements population in tho
country is reported to be as follows as at the end of 1968: 13,750 tractors,
2,000 combine harveaters, 20,000 engines, 16,500 agrisultural pumps and a
sumber of & variety of agricultural implements (sce Tables 46 - 51 below). The
figures for tractors and combine harvesters represent total imports; for
pumps and engines, the figures represent the number of pumping licenses
issued up to the end of 1968. It is estimated that at present (1970) only
about 9,000 tractors are actually operating.
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Table 46 shows a general decline, by 1968 in the sale of all agricultural
machines and implements when compared to the years 1963 and 1964 and to some oxtent
also 1965. This decline is especially obvious for traotors. The cause of this
decline was reported to be import restrictions.

Table 47 shows that aleppu Mohafasa has the highest sales figure for
agricultural machines and implements. It appears from Table 48 that the great
majority (85 per cent) of all wheel tractors used in Syria are over 30 HP. In
1967 and 1968, the largest buyers of tractors were .leppo and Hasakeh Mohafasat.

Toble 50 clearly indicates the importance cf the following three
Nc'.afasat in the use of agrioulture machinery: Aloppo, Hasakeh and Damascus.
The same table also shows the major exporters of agriculture machinery to
8.R to have been the UK and USA.,

The FAO Indicative World Plan gives the total number of tractors
operating in Syria in 1964 to be 7,270. Using a figure of }.13 million
hectares ¢f cropped areas in Syria in that year, the ratio of area to tractor
would be 430 as compared with a ratio of 92 for Greece and 172 for Yugoslavia.
The impowtntion of tractors and implemonts is now under the control of Afto-
Machine which is a Government organisation. AftoMachine imported last y.ar
around 1,000 tractors of the type which is to be assembled in the dleppo project
referred to later on ia this report. The same organisation alsu imported
about 150 self-propelled combine harmesters. On the basis of calculations made by
FAD for the Indicative World Plan, the "tractor potential® in fyria in 1985 should
be about 16,230 tractors. Considering that the number of tractors increased
8-fold in Byrin during the years 1950-65, it is not unreasonable to expoot this
nusber to be attained bty 1985,

However, the number of tractors required for full mechanisation depends a
great doal on the average sise of farms and the averags sise of tractors. In
this oonnexion, it may “e useful to review some of the information given in
the Statistical Abstract (1968) of the SAR (Tables 46 - 51).

[ooo
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Syrien Arad Republios
Tabledé, Agricultural machinesyand isplements sold, 1963 - 1968

1963 1964 1965 1966 1967 1968

Traotors 1,786 1,538 630 105 49 61
Earvesters 51 k) 1 - 4 6
Combined harvesters-threshors a 99 4 - 8 9
Threshers 16 44 42 13 3 10
Mould board plows 12) 108 66 52 575 e
Diso harrows 966 682 212 51 227 147
Harrovws 251 151 49 60 21 12
Beed drills b 14 49 16 7 5 1
Fertilisor distridutors 4 1 1 - - ) §
Nberharvesters - 1 - - - -

Irrigation pumps 510 700 668 434 81 481
Motors (Modile and immovile) 1,94 2,022 1,5 1,124 533 740
Sprayers, dussers, eto, 11 658 421 706 2719 133

Syrian Arad Repudblios
Table4 . Agrioultural mschinoy and implumente sol , by Mobafasat, 1968

Qinei- Dar—- Swe~ Deir- Hass- Al- Ale~ Id- lata- Dana=-
sra ‘s ida os-Zor kob Rakka ppo leb kis Bame Home o - Total
Trastors - - 1 1 14 3 24 - 1 1 7 K 61
Harvesters - - - - - - ] = - - - 3 6
Combinod
harvester—-
threshere - 1 - - - - - - a 9
Threshere - - - - 1l - 5 = 4 10
Mould board
plm - - - - - - 8 - - - - - B
Diso bharrowe - - - 1 2 - 134 - - - 9 1 147
Earrovs - - - 3 - = T - - 1 1 - 12
Seed arille - - - - - - 1l - - - - - l
Pertiliser
distridbutors - - - - - 1l - - - - 1l
N‘” m'.’ - - - - - - - - - - - -
+1
Irpigatdn. . . . . 6§ 2 - ®m9 - 2t - M M M
Not
otgre, (imede) - 4 - 3B 32 11 1% 4 165 29 9 4 140
m‘n Dus-
'Y "o. - - ‘ - - - 1‘ - 1‘ - - 95 133

e
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Syrien 4rad Repudlies
Table 48 Mumdber of tractors nold fer agricultuzel

use, 1958-1968

Traotors with belt

Tractors with wheels

Yoars
ot G0, SpE R e cen low twe P
1958 9 23 66 1 466 14 10 589
1959 5 20 1 - 533 18 17 594
1960 1 16 1) - 51 19 2 862
1961 21 49 12 - 830 N 9 958
1962 5 15 6 - 1,549 17 - 1,592
1963 9 46 s - 1,622 82 22 1,786
1964 58 41 a4 - L, 9 91 5 1,538
1965 3 101 7 1 486 44 5 60
1966 18 6 1 2 6) 7 8 108
1967 1 l 1 - 42 - - 43
1968 - k] 1 2 » 13 4 61
Syrien Arad Repudlios
Table 49, Number of pumps sold for mmm
use, 1954-1968
Yoars and 6 inohes 4 and under 2.5 and under Total
Nohafasat and over 6 inches 4 inohes

1958 194 568 893 1,655

1959 115 4 915 1,224

1960 23 38 571 1,121

1961 2X 04 @5 1,119

1962 300 262 260 82

196) 93 2% e 10

1964 167 A6 a7 T00

1965 156 am 2) 668

1966 80 154 200 434

1967 137 9 28 @l

1968 80 198 203 81
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Syrian Arad Republios
Table 50 . Mumbor of agrioultural machineyregistered at tho
end of 1968 by Nohafasat and country of origin

Countyy of Deir—-es- Alopro Damasous

origin Zor u / Hasakeh ?/ Latakia Hama Hous ’/ Total
Iragtors
United Kingdom 378 319 3242 815 105 922 1871 8 597
U, 8, A, 48 963 958 36 137 132 98 2 372
Gormany 2 98 185 25 51 27 216 610
Italy 6 117 132 T 6 20 19 387
Canada 2 51 101 5 e 2 16 179
4. oountries T 5 o1 40 139 171 167 811
BSwedon 115 38 82 3 4 1715 94 551
Trance 4 1 67 - 11 28 12 129
Other oountries 2 5 5 6 6 2 25 51
Total 564 11710 5073 937 14721 419 2518 13 7153
U. 8, A, 6 702 455 ({ M4 16 10 2 001
Oanada 5 268 83 - - 351
United Kingdom - 1 110 - 6 - ;) 126
Bast. countries - b 9 - - - - 14
Gerseny - 1 15 - 1 - - 17
Italy - 1 2 - - - - ;]
Sweden - 1 2 - - 1 14 24
Belgium - | 202 - 10 - - 21}
Osher oountries - - é 1 - - - 1
Total 11 986 884 8 61 24 n 2 001

§/ Inoluding Al-iakks figures.
3/ Including Idleb figures.

8/ Including Sweida, Dar'a ant Quneitre figures,

/occ
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Syrian Arab Republios
Table 51, Number of agricultural machineryregistered at the
end of 1968 by ocountry of origin and horse power

Country of

HP

HP

HP

HP

HP

origin over 80 5180  31-50 . 16=30 Undor 16 o™
JIractors
United Kingdom 12 3,240 3,844 1,351 150 8,597
U.B8. A, 454 967 845 98 8 2,372
Germany 5 151 198 183 73 610
Ttaly 16 225 136 8 2 387
Canada - 21 125 33 - 179
East, oountries 9 483 240 143 2 871
Sveden 3l 357 121 kY| 5 551
France 1 83 17 28 - 129
Other ocountries 2 12 26 4 ) 51
Total 530 5539 5,552 1,885 2417 13,753
U. 8. A. o8 35 649 157 1 1,240
Canada 5 49 229 T4 - L1
United Kingdom b § 50 k) S 44 - 126
Bast, oountries - 5 1 2 - 14
Germany 2 2 1 10 2 17
Italy - 1 2 - - ]
Sveden - 20 4 - - 24
Belgium 114 40 49 10 - 213
Qther oountries - - 5 e - 7
Total 210 512 917 299 3 2,001

e

In sddition $0 effective developaent and adapatiom sotivities in

primary tillage implements, sowing and fertiliser distributor equipment
%o suit looal conditioms, thers is a real need for research and development

work to be undertaken in the field of harvesting of lentils, sowing and

harvesting of best-roots amd cotion. The Agricultural Engineers of the
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Ninistry of Agrioulture and Agrarian Reform quite rightly believe that the
succeasful moohanization of lentils would, by changing the present fallow
system, lead to a very substantial inorcase in the effective area under
orops in the dry farming region. Tho Mission understood that the Ministry
of Agrioulture and Agrarian Reform had oo~operated with an overseas orga-
nization for the purpose of developing a lentils harvester. Although a
considerable amount of researoh and development work was undertaken, this
oo-operation has been conoluded without aohieving any ooncrete results.

Boaring in mind the importznce of researoh and development work to
effootive locul mamufacture of agrioulturel machinery and implements, the
Mission recommended the provision of an Expert in the Development, Adaptation
anl Tosting of Agrioultural Machinery and Implements. The Mission felt that
this export oould play a very important role in initiating and porhaps in
launching a oomprehensive and intograted programme in researoh, dosign,
devolopment, adaptation and teeting of agrioultural machinery and implements.
The Mission also strongly reoommended that agrioultural enginsoring oducation
at University level be inxrgduoed at the carliest possible date., It was
surprising to note that although thoro are agrioultural and engineoring
oollegos in Syria, nono of theso  higher oduoation institutes offor any
degreo courses in Agricultural Engineoring. It was the Mission's opinion
that Agrioultural Engineering degroo courses ooculd bo casily started at an
carly date at both Aleppo University and tho Toohnological Institute in
Damasous,

[oee







- 147 -

II1. ENGINEERING /ND METAL WORKING INDUSTRIES /ND THE M.NUF/CTURE
OF AGRICULTURAL M/CHINERY /ND IMPLEMENTS

A+ Imports of engineering products including
agricultural machinery and implements

Table 52 below was extracted from the Foreign Trade Statistics figures
of the Srrian ira» Republic. &ll SITC items of imports for the years 1967,
1968 and 1969 are shown except those for which the total value of imports in
1969 was below one millior Syrian pounds. This limitation was not cpplied
for the SITC items considered to represent agricultural machinery and
i-plements.

B. Manufacturing industry and the share of
engineering and metal-working industry

Table 53 does not show any significant share for the metal-working
industry, Indeed the only industry related to metal-working appears in Table 53
for refrigerators.

However, Table 54 showe value of gross output and net value added (NVA)
for the entire industrial sector during the period 1963-1966, and includes the
following five ISIC groups:

ISIC No. Industry group
34 basic metal industries
35 metal products industries (except machinery)
36 menufacture and repair of machinery
37 manufacture and repair of electrical machinery
38 manufacture and repeir of transport equipment

The NVA for all five groups above represents about 15 per cent of total
NVA for industry in 1966. The value of gross output for the five groups rep-
resents lecs than 10 per cent of the total gross output.

The Mission was made to understand that no special surveys have been
or are being undertaken of the total metzl-working industries sector. Although
the Third Five-Year Development Plan (1970~75) is presently under preparation,
the Mission understood that some of the general areas of future development

v
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'fable 2T shows the number of csteblishments, number of persons employed
and capital for thu entire Lebanese industrial sector in 19€7. It ie

inieresting $0 nJuse that. for the five groups roferred to in table (26)
the number of establishments increased irom 158 in 1964 to 534 in 19¢7, en.
the numbor of persons cmployed increased from 4,452 in 1964 to 6,754 in 1967.

Padle 27. Lobanon* Number of mtpblishments, number of employecs, and
capital, by industry, 1967

Industry Number of Numbor of Capital
establishmonts omployees (willion L.L.)
Quarrying 318 1,154 4.9
Food products 2,386 10,871 138.1
Beverages 1%1 1,940 3.9
Tobaooo 1 3,083 48.4
Textilas 297 6,153 99.4
RISL ML m aw ws
Wood snd corks 162 1,987 20.9
Furni ture 404 4,720 43.0
Paper and paper products 52 626 19.0
Printing and publishing 290 ), 180 80.7
Leather ond leather praluce 108 968 11.4
Rubber prcducts 35 262 5.2
Chemicals 194 2,204 52.1
Petroleuwn and derivative 30 716 73.8
Boa-mctallic mirerals 707 6,120 15 .0
Kotallurgical industrics 10 (. 2.0
Netallic aanufaotures 304 4,413 €0.2
Rehinery 10} 46 9.t
Blectrical products 47 %6 15.1
Pransport oquipment 10 3,400 C.2
Others 162 1,403 116.3 —
Total 6,104 ».114 909,4

almi ks —————— -
7--0
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development which the Plan mey siress ares exploitation of mineral wealth,
estabdblishment of mechine tool manufecturing industries, development of
petroleunm and petrochmical industries, and the development of irrigation
systems.

Almost nll medium and large scale industrial units in the metal-
working sector arc government-owned. Individual units under implementation
are attached to the Mimnistry of Petroleum, Electricity and Executing
Industrial Projeots. Whereas operuting units are attached to the Union of
Bngineering ~nd Chemical Industries which is responsible to the MNinistry
of Tndustry. Opernting units in thc scotors of textiles, food procussing,
etc. are owned and operated in a similar fashion by two other unions. about
42 fac*ories, under 15 companius, are now operated Wy the Union of Engineering
and Chomical Industries. A4lthough no exhaustive details could be obtained,
it was reportod that about 12-15 factories of the 42 are considered to be in
the engineering and metal working sectur.

Table 53, Syrian irad Hepublict Main industrial products of tho
public industrial scotor, 1964-1968

International
Name of classification Y
produocts for foreign ¢ ar s
trade Unit 4964 1965 1966 1967 1968
riss
Wool yarn 6%1.2(1) Ton 483 464 643 947 1,440
Cotton yarn 6%1.3 Ton 17,631 17,972 18,212 19,380 19,517
Cotton textile 652.1 Ton 11,089 12,045 11,650 12,000 12,841
Wool carpets 657.5 n? 39,458 57,786 61,874 174,128 85,000
Stookings 841.2(1) Dosen - - - 196,332 209,954
Industrial
thresds nylon 651.7(2) Ton - - - 251 250
Wool textiles  653.2(1) Ton - - - 887 1,090
Undervear
olothes 841.1(3) Dosen - - - 525,984 621,437

/0.0
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Table 53. Syrian Arab Republic: Main industrial products of the

public industrial sector, 1964 - 1968 (continued)

e —

Intornational Y o a1 8
Nune of oll.luii’i.cw,ticmuni %
produots for foroign
trade 1964 1965 1966 1967 1568

2. Ctomigel oer—
1 {

Cemont

Bottles & glass
utensils

Paints

Windows glass
¥atohos

Nedical produvts
Refrigorators
Cadbles
Batterios
Rubber shoes
Plastio shoes

Vood (pano
latteh)

Plywood
Poroelain

> Bl

Salt
VYogetable o1l
Oottonoake
Pruit ocanning

Vegotadble
cenning

Bugar
Rotined sugax
Boer

Tobas00, DBMI=
faotured

661.2 Ton 635,139 674,490 681,596 688,172 917,091

664.4 Ton 2y346 4,648 5,199 4,284 4,875
533.3(1) Gallon 64,942 £%,941 82,877 101,868 90,541
665.2 Ton 4,582 8,768 4,741 9,367 11,180

899.3(2) Uross 50,070 1,310,685 1,260,100 1,299,975 1,800,0CC
541,0 BLEidn 156,290 147,869 0,000 310,416 352,370
725,0(1) One 79554 4394 71441 51695 8,979
123.1 1000 P, 3,917 41669 T+ %00 5387 5,217
129.1 Omne 10, 500 15,588 20,622 23,453 24,702
851,0(1) Pair 2,896,616 1:947,926 2,298,356 2,2919535 19505047

851.0(4) Pair 259,523 260,099 360,013 - -
631.4(1) W 804 1,214 836 813 1,089
631.2(1) W 4,656 6,088 5,139 44926 5,075
662,4(5) One - - - 6,828,900 5,991,160
276.3 fon 16,000 21,140 11,811 19,58 19,111
421.) Ton 26,099 35,743 30,416 26,119 22,93}
081.3 Ton 107,428 131,000 114,068 - 94,187
053.3 Ton 1,207 191 1,037

4,019 4711
055,5 Ton 1,262 1,086 1,212
061, (2) Ton 19,140 19,430 20,537 - 83,144

061, (2) Ton 58 192 15 145 70 3 72 315
112,3 Litre2)377,063 19992,295 2,069,844 1,907,000 2, 336,000

122,) Ton 4’470 3’995 4.059 4,114 ‘,03“

Bource: Central

IO

Burews of Btatistios, Biatistical Abstreots 1969-1970, 1971, p.ldd.
/ooo




Ooo\

282LY SOLBT 662  LEST 69¢¢ 2oLt 666TT T2%52 Lazscigown jo ayodel puc cInyougmmey

€LSTT  202¥ 6£cc2 08601 st592  oClb 6261 L9.8T (Lssupryen jdecme) serIisaput smyonpoal Twen
€26IC  TSBTT ey 29t 06l  T08T LYy 0691 SOLIISUPUT TUIST Ovemg
LBy LESZT  SLet9  ¢h0LZ 0299 28052 05199 TiEse sepIysaput $3oupoad JTITWen wog
Z2CCTT €2TTZ 68S¥PIT 61602 Lal¥tr Llooe @GLYT 66L0C serasanpuy meToxied pun TUOTINR)
6LSCT TLES 29%2T  192% €9yl  9z2 oy c2ob Lxyenpuy s3onpoad Teqewy
L29sT  ¢goe oSyt  ovez $0%6 4974 9695 CB¥S ssrnsuguy s3oupoad 37 puv IegIve]
6002T 69¢Y 209L B8z S0S9 421 4 9%l oy sersrput SuRIuEEg
! SCa2 ey 90Tt (4,4 62€1 (384 e 268 Supamounuon sjonpond puv Iedug
- TIGCC  LietT 6STLL OEISK. ©06LC PalST CU9S 6lozc STTIMIOTIOWIT OINY TRING
! 6932TT SSeC 9265 1Lz 1968 22z L2eL  gz2¢ SUTIMOVFUAUT JROO PUR POOY
TLSTE TO2MT Sl2eZ 98601  LLPEZ™ Oolsb L99gE €SC8 asemoo; puv Texedde Supivea JWTRIOT)
CBG969 296661 C2062L 600102 20LL2S 9IULLTT 629206 OLISYT (°1owt Supnail) SOLIISUPET SSTTIXe} PUU urel
2LYTOT 690SL  OTZTOT <T80L 20606  656%S 90936 9C199 Axyseguy 030wqo]
66601  TSS2 2r901 6Bty <816 90T¥ sezx 205 Lzysuguy sBuezsasy
2h0CCC CLLIOT 92CZ9C THFOOTT  QULO8Z LLLZTT 609z 62LIS Swpamyoummec Ppoog

poppe popyR | o o popee

sndane  enyua Jndymo  emtea jndyno  emyma ndyno  enyua Syanise oymswsoy
S80I jeg  SE03D jof 03D g S8039 g
998T 56t ¥t [« 14

(°d°s spuesmoN} sootad jmesIno 3%)
9961 - €961 ‘103008 [TTIISEPUT ouy JO DOPPT ouTea jou puv yndyno ssoxd Jo eurry :OTIqmdey quiy Wty 95 o1%d



*£3TATION WYEE ST JO ammu oy

JO 10U ST 3T JT USAS DIISPUGI IO peonpol SeOTAIeS PES FPooS JO enTea o) SegATIwY eatws ndiywo swoxP eyl ooy
T *d ‘orrqudey qeay uworils ‘OL6T/696T IOVIIENY TUOTISTIVIS ‘SORMSTITIS JO nuamg [oNE) eomeg

9€95991 tBLO6S CHEG9T 96LTLS 1+2901€Y 99LT 6126541 6569L oL

£2899 2061¢ 262l  L809C oLIP9  ChTC 608y ¢9¢iZ 30308 pEC IER}IOTN

€9¢ 1204 659S 005 9%¢S 982 A CR | Suphzzoed puw Suyeyy

1¢4
ctLye S6%9 28T  61SS 25T SBY 88S2T 9C¥C SROeuvTTe0S T
6256  LlggeC T¢60T SLOL 6€CTT S0Pl ettt 1<is muiynbe jmodewnsy Jo zyofez pus eamysumeNy
9092 608¢T 6€LTIZ SO oTToT LIS 6960 LCIT  Lzsupgesc srazsere o apefez pus eamysunmny
popPS PoPPU poppe popTe
ndymo enresa Indyno  entma e enym ndymo emyrma AyzaTIoe Jwwesey
203D E L L] 1y 8802 g S80ID sag
ot (<14 ;14 96T

(°d°s spwmenowy soorad ymamms 3v)

. 0§ o -m*-
uoasogaﬂuoi%fn'%g%gﬁ» uomuaisw é.ﬁm!ﬂﬂ

£




- 159 -

The major metal working units are the following:

(2) Two factories (about 9 yoars old) producing about 20,000
refrigoratore per ycarj

(v) a factory (about 5 years old) producing stoves, household pressure
cockers, outlery, eto.,

(o) & factory (about 12 years old) producing petrol tanks, stcam boilers
and fabrioated itoms suoh as hangers, roof trussos, otc, and also automotive
0il filters and filtor elemonts, The anmual turnover of this unit was reported
tc ba around 2,75 million dollarsy and,

(8) a factory in Aleppo (about 7 years old) produoing nails and allicd
produocts,

The Mission understood that the Union is also in tho process of establish-
ing a faotory for tie manufacture of electrio motors (oapacity 25,000 units per
Yyear, 1/3 HP = 5 HP)., Mention should alro be made here of a faotory owned by
tho wame Jnion, and producing automotive battorios (ocapacity 30,000 units por
vear).

In the private seotor, a large number of small workshopse are in operation

in Damascus, in Aleppo as well as in other major cities, Most of these workshops
have between 1-5 workers, oooupy small and inadequate work areas, and own some
basio universal machire tools. They are mostly involved in the repair of motor
vehicles, tractors, oombine harvesters and engines; and some manufaoture deep-—
well and ocentrifugal pumpe and some agriocultural implements and maohines whioh
are more adapted to looal requirements than imported modols. The Mission
observed that these units possess a high-level of mechanioal skill, ability and
ingemuity and are quite capable of manufacturing a variety of oomponents if they
are given some guidance and assistance, Such guidance and assistance should
anolude raw material seleotion, standardisation, tooling, improved production
techniques (use of jigs, fixtures and dies), inspection and quality control,
hoat treatment, eto. The Mission therefore recommended that a special and
oomprehensive national survey be undertaken so that the potential of these

small unite may be developed to its fullest extent, It is possible that a
programme for the establishment of now, and the improvement of existing,
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industrial estatos, inoluding the provision of ocommon facilities centrecs
(quality ocon*rol, heat treatment, eto.) may provide moet of the required

guidence and assistanoce,

Of the major industrial projects under implementation by the Ministry
of DPetroleum, Electcinity and Exeouting Industrial Projects, the Mission
oonoerned itself mainly with tho Syrian Tractors, Engines, Mechanical and
Erngineering Products Factories (M.G.M.), Aleppo. A land area of 156 hectares
hae been allocated near Aleppe for thie factory. The production faocilities
whioh the N.G .M, pro;ﬁoses to establish ares a iractor and engine assembly
line, a machine shop, a foundry and a forge shop, The production programme
proposed for these facilities includes tractors, engines, agricultural
implements, spare parts, eto., M.0.M. ie oommencing its programme with an
asgembly line for trautore and engines, The equipment for the assembly line
is sbout to be ordered by the Management, The civil engineoring oonstruction
has been started, but not yet completed, on an area of 60 me x 240 m, (epans
of 12 m.), This area is a part of the total covered area of 132 m, x 240 m,
whioh will ultinately house the machine shop and the assembly line. M.Q.N.
ocorcluded, in November 1968, a contract with the firm of SOMECA for the
manufaoturc, under licence, of HOMECA ~670 standard wheel type tractor of
65 HP with 01i/00-3-60 Diesel engine. Under the terms of the oontraot, SOMECA
will provide M.G.M. with the techniocal know-how in terms of teohnical drawings,
bill of materials, prcness shoets, identifiocation of produotion equipment, and
provision of jigs and fixtures, eto. It was the Miseion's understanding that
SOMECA will train M.G .M. engineers and technioians and will advise M.G.M. on
the installation of the equipment; but the responsibility for the proper
installation, start up and operation rests with .G .M. Management. With
regard to the machine shop, the Management is in the process of selecting the
machine tools and equipment and preparing speoifications for interanational
tenders, With rogard to the foundry and forge shop the Management is still
investigating alternative ocapacities, processes and equipment, At present,
the Managemont feels that a oapacity of 3,000 tons per year for the forge
shop and 5,000 tons per year for the foundry (grey cast iron, malleable iron
and cast steel) would be suitable. The machine shop, foundry and forge, whioch
are not expeoted to become cporational before 1974, are intended mainly for
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the phased produotion of about 40 per cent of the tractor and engine
oompononts, The Management oxpects to bo faced with the problem of spare
capacities in their production facilities and is seeking ways and moans of
effeotive utilization of this spare capacity. In this oonnection, the
Management has deocidod to manufaoture agrioultural implements and has
initiated steps to conolude arrangemente for the assembly and part mamfaoture
of other products.

The .0 .M. Management is anxious to finalize as soon as poasible its
agrioultural implements mamifacturing programme, in order to be atle to
dotormine the suitablo oapacities and equipment for the machine shor, foundry
und the forge shop. The Ministry of Agriculturo and Agrarian Reform suggested
lato in 1969 tho following implements for manufacture by M.G.M.:

(a) Mould Board Plows 350 Nogz/yr
(v) Dieo Plow 650
(o) Disc Tillers 1%0
(d) Tandem Diso Harrows 150
(¢) Cultivators 200
(£) Purrow Openers 75
(g) Pertilizer Distributors 50
(n) Grain Drills 50
(1) Truilers 400

The preliminary specifications of tho above implomonts, ac provided by
the Ministry, requiro further detailed tochnical oclaboration in terms of dosign,
raw matorial scleotion and detailod specifiocations on heat troatment of oomn-
ponents and physiocal propertice of final product. Tho Management of M.G.M.
is yot to decide whether to manufacture the imploments under lioence or
develop looal designa, The production programme proposed by the Ministry is
based on a study undertakcn by a Committeo in 1969.

In view of the signifiocant importancc of M.G.M. not only to the
engineoring industries scotor in the 8yrian Arab Republic, but also to thn
ontire industrial scotor of the nationsl economy, tho mission was of tho
opinion that every effort should be madc to onsure the suocossful implementation,
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In 1969, a survey was undertaken by UNFSO3 and the survey results werc
presoented in a document entitled "Short and Medium-termn Prespecis for Expertis
of Manufacturod Goods from Lebanon" (TD/Bf0.2/79). The document refere to &
number of products which are relevant to this roport. Thesc are as followss

Iron aad stecl bars (SI’I‘C 61})

In 1966, the four largest iron and steel plants reported production of
about 81,000 tcns of twisted minforcing bors or braided and plaitcd bars,
mrsily of the former type. In oddition, about 48,000 metres of bars werec
produced by misoellancous manufacturing enterprices.

Domestic production increased in rocent ycars. The two prineipal
ranufacturers of reinforcing bars produce asbout 100,000 tons per armur. The
largost firm is operating at about 75 per cent capacity, produoing ercund
30,000 tons of smooth bars and 30,000 tons of twisted bars. Exports of bers
smounted to 10,000 tons in 1966. However, expcris in subssquent ycars declined
due to intensive competition.

Stoel tubes, pipes and fittings ‘ﬂ:ﬁ $18.3 spd 618.5)

In 1968, the output of steel tubes, pipes and fittings in Lebanon wes
expoctod to reach about 13,000 tons. Imports were estimated at 10,000 tons
and exports at 3,000 tons. Domestic consumption has apparently increascd
from about 16,000 tons in 1965 to about 20,000 tons in 19€8.

The largust producer increased his capacity in 1967 to 30,000 tons om a
one-shift basis (with a poesible two-shift capacity of 60,000 tons). However,
his ourrent production is only 10,00C tcns or ome-third of his onu-shift
capacity. '

Iren cestines oad forsing (212 676.1 and 679)

The Ledanese foundry industry produced in 1966 sbout 11,500 tons of
different products suoh as cast-iron pipes and corners, tops, iron joints,
iron sewers etc. DExports amounted to around 1,200 toms ia the sane yeoar.
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start-up and operation of the project. In partioulur, tho Mission madae the
following spi0ific recommondations:

(a) In order to assist M.G.M. in launching a suoocsoful agrioultural
imploments programme, the Mission recommended the provision of an export in
the Rationalization of Agrioultural Impluments Mamufaoturingp

(b) the Mission further reoommends the proviaion of a senior expert
in the Organizuation and Operation of Enginooring Industriosj

(o) the provision of an expcrt in tho Establishment of Foundries was
also recommended by the Miosions

(d) the Mission further rooommonds tho provision of an Bxport in tho
Establishmont of a Forge Shopj

(e) in addition to the abovo, tho provision of an Expurt in the

Rationalization of Engineering Comnonente Bub~Contracting was also rooommonded;
and,

(£) finally, the Mission rocommends that a programme of fellowahins for
the training of Syrian nationals in the various disciplines of metal=-working
and engineerin: i.custries, foundry and forge teohnology should be formulated
and implemeated at tho ourlicst possible date by UWIID,

In addition to the above, the Mission was of tho opinion that somo
relovant specialized training courscs in the samo disciplines ocould be initiated
by oxistirg higher edusation institutions such as tho Tochnologioal Institute in
Damesous and tho Aleppo University.
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LNNEX 1

SYRIAN ARAB REPUBLIC

A. Qeographic features

The Syrian Arab Republic lies cn the eastern cocst of the Mediterrenecn
sea, ucunded Ly Turkey on the north, Irck from the cost, Palestine ond Jordaon

from the south and by Lebancn and the Mediterrancan sca cn the west,

Te total area cf the Syrian Arab Republic is 18,517,971 hectarcs, i
which 8 millicn hectares a=e cultivated land and the remaincer is desort or
rcoky mountains. The desert aress are suitable fur grass growing end are used
os postures during years of :ufficient rainfall.

Gevgraphically, Syria mey ve divided into four arces:

(1) The cocst: which lies Letwecn the muuntains and the sea.

(2) The mountains: which lie frcm the north tc the scuth of the country
and include all mcuntains and hills.

(3) The interior arces cr the plains which ccntain the plains of Damcsous,
Home, Hema, Aleppc, Hasakeh and Dar'a situated to the east of the
mcuntains.

(4) The desert urea which consiste of the desert plains situatoed in the
south-costern part cf the ccuntry cn the Jordan and Iraqi Lcrders.

B. Admiristrative divisions
The Syrian Areb Ropublic is administratively divided into 14 NMchofezet,
(plurel ¢f Mchafcgo, the Arabic equivelent of District) BEoch Mchafezc is
generally divided intc Manatik (plural of Mantika, Arabic equivalent of sub~-
distriot) . Each Mantika ie further sub-divided into smaller cdministrotive
Unite called Newahi (plural cf Nchie). A Nahin cuntains o number of villaes
and & village is the smallest administretive unit,
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A Mchafnzn is headed by o "Mchafez" (Distriot Commissioner), & iontike
is headed by o "Mudir-el-Mentika (sub-distriot officcr) whilo a Nchic is
direoted by a "Nudir-el-Nohia" and o villogs is represent.d vy une (or more)
Fickhtar (villuge heoadinan) who 48 respeneible fur the villepe ond the surrcunding
fermo. All these emplcyecs are appcinted Ly the Hinistry of Interi-r.

Usually Mckhtors ore responsible to the Mudir-cl-Wahia. He i8 rcsponsible
to the Mudir-cl-Mantike and the latter is responsible to the Mchafez cieopt
in the coses ncted below wherce villagos are attached directly to the Hudir-el-
Mentika or t¢ the Mohnfez.

Mchefrzat centres ore the chief citius after which the lichefezat are nouwsd
and Nantiks centres are the ohief tcwns, ‘Thore arc in all 44 Mentika cad 115
Nahias.
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In 1968, therc was only one predominant producer of cast-iron products,
whe alsc nanufactured brass foundry producte. The firm worked at only

abcut two—thirds of its one-shift capacity.

aluminium shests, discs etc and finiched structural perts and .
structure (SITC 333 and 691)

In 1966, 18 out of 25 aluminium products manufacturers repcrted an output

of 10,0C0 tons, mainly dcors, windows, disce and profiles. The two largest
establishments ecccount for the bulk ¢f output and exports.

Although the industry has much idle capacity, vhe domestic market is, to
a considorable extent, supplied by imports.

Dumcstic electrical equipment (SITC 725)

Exports of dcmestic elcctrical equipment jincreasod repidly during the
early sixties and amount . L 712,000 in 1966. Thcee were mainly ccmpcsod

of clootric dcmestic refrigerators cnd electric wator heaturs.

In 1966, ¢ large now plant startud manufacturing refrigerators. The full
capacity of this plant permits an cutput of 30,T00 to 40,000 units e yecar
working two-shifts, but actual prcduction wns estimated tc be 6,000 units in
1968 with one-shift operation,

Domestic producers face competition in the locel end cxport markets.
Howovor, the domestically produced 12 cubic-foot modsl, for examplc, is
retailod ot & price 16 por cent lower than that of the United States product,
which includes 30 pcr cent import duty.

This group comprises containers for 6il, kerosens tins, miscellaneous tin
boxes (f-r camned food, peints, etc) and ges cylimders. Only ges oylinders have
beon exportad in considerable quantities. In 1966, those exports of the whole
group (including gas cylinders) amounted to nbout LL 3 million, while total
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exports of the whole group (incluiing gos cylinders) amounted to LL.3.8
million,

Boilers (bathroom wator heaters, steam boilars etc.) metal stoves, and
iron, steel and aluminium domestic utensils are the main products in the base-
metal household equipment. Exports in this group amaunted to LL.561,000 in 1966.
However, on the domestic market, boilers have to compete with imports from

Italy, Yranoce, the Federal Republic of Gemmany and other European courtries.

It is believed that the same level of protecticn, combined with
standardization measures, could reduce imports snd increase domestic #ales.
If the ten lcading fims rationalized production and drawback procedures were
streaniined, exports of household equipment could expand.

Epile, wire prodycts, blacksmiths' wares, eto (SITC 693, 694 and 696)

The domestic demand for these products is covered mainly by imports.
Output could be expanded with existing production capacity. Sharp competition
in both the domestic and external markets, makes it diffioult for this
industry to increase its share in domestic supply or to expand exports.

C. The menufioture of agriculiyrsl pachinery
and -aplegents in lebapon

Although it is felt that the domestic market for agriocultural machinery
and imploments is limi ed in Lebanon, it is also accepted that there are items
which oould be manufactured locally. The standard Areb chisel plough,
oultivators, harrows, sprayers, sprinkler irrigation units, equipment for |
potato and beetroot crops, pumps, stone piockers and trailers are some of the
items for consideration.

Most of the existing facilities for the mamufacture of agrioulturel
machinery in the oountry are small-scale, with limited production facilitiss
and product line. It is reported that there are 15-18 manufacturers of
agrioculturel machinery out of which around 10 are loocated 42 and around the
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