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mfWOOOTKA 

Increasing agricultural and food production it a top priority objective 
of development plana in moat developing countries.    With supply unable tc 
oatoh up with demand for food, the increasing food gap ia beooming a major 
probità.    Agricultural production ia dependant to i large extent on the 
proper management and use of inputs.    Agricultural inputs ere many and 
varied, but amongst the mort important of these is power and its skilful uss. 
Power not only makes it possible to meet the need for timelines of farming 
operations, but can also help to inoraase yields by doing the job more 
effectively than is possible by hand or with the use of animals.    Maohino 
power makes for a better job of land olearanoe and preparation, ploughing 
and seed-bed preparation, threshing, transport, water pumping, crop spraying. 

The returns on investments in agricultural mechanisation can be quite 
hiffn provided that suitable equipment is selected and that the nooessary 
supporting infrastructure exists.    To facilitate the introduction and use 
of machinery -/ by farmers, and to obtain ths maximum benefits from mech- 
anisation, soma basio conditions need to be fulfilled. 

Farm holdings should be compact and sufficiently large and the fields 
should be of a reasonable sise with adequate means of water oontrol.   The 
average désirable area per tractor varies considerably aooording to working 

if Por the purposes of this report, the term "agricultural maohinsry 
and implemente" oovors hand tools, aniaal drawn equipment, power maohinory 
(tractors, solf-propelled ooablaes, pumps, sprinklers, engines,etc) and traotor 
draw agricultural implements and equipment. 
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conditions and type of equipment.   The range oan be from 15 to 25 heotares 

for * 40 hp. four-wheel traotor under intensive irrigated oonditiont and up 

to 40 to 100 heotares, not inoluding fallow, for largar wheel type traotore 

in rain-fed areas« 

In the UNEBOB oountries, very little UBO seems to be made of two- 

wheel traotors or motor coltivatore which may be particularly well suited 

for market garden and terrace cultivation.   This type of tractor seems to 

be widely uBed today only in some Asian countries where souje speoial sooio- 

•oonomio reasons, 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 replaced it for most uses. 

The medium to large size four-wheel tractors have the lowest capital 

and operating costs per horsepower and per hectare.     Satisfactory operating 

conditions should give *00 - 800 hours minimum work per annum for a medium 

•ise four-wheel tractor.    Cooperative ownership and other forms of multi- 

farm use of such traotors in the Middle last countries can help in achieving 

lower oosts provided that misuse and poor maintenance of equipment can bo 

avoided.    In most cases,  government hire schemes proved to be expensive 

because of excessive overheads and generally poor maintenance of equipment. 

Private contractors seem to hove been the most successful systom of multi- 

farm use of agricultural machinery. 

The PAO Indicative World Plan (Uff) ^for agricultural development has 

forecast that by 1985 the Lebanon would have about *4 hectares per traotor, 

9/ mn. Indioative World Plan for agricultural development, Near %jt 

i9*3-ag. vol 'i, 15W, m 

/« • • 
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ths P«opl»B« Docnoratio Rtpublio of »mon and Saudi Arabia between 100 te 200 

hootaii.6  per tractor,  and Iraq.,  Jordan and Syria 250 to 500 heotares per 

traotor.    The Indioative World Plan used the following ratios to produce 

tabi*    (1) whior gives an indication of the target number of tractors for 

I985 basf^d en the agricultural area targets for the same yeart 

(a) ene tractor for every I50 heotares of good rainfall areasj 

(b) one tractor for every 45O heotares of lower rainfall areas» and, 

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

The suooassful introduction and use of farm mechanization 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 acquired 

by farmers and have hindered the introduction of some suitable practices.    It 

is cften r.eoessary to modify the design of equipment manufactured for use in 

Bore advanced countries before it becomes suitable for use under the ecological 

and human osnditions prevailing in developing oountries.    National researoh and 

development institutions need to be established and encouraged to test equipment 

and provide the guidano e needed for the modification and adaptation of imported 

equipment by the foieign manufacturers or by looal workshops. 

The provision of adequate servioing and spare parts facilities is alae 

essential to aohieving effective farm mechanization.    Beoause ef the heavy 

oapital oost of agricultural maohinery and its distribution over a wide area, 

•speoially in the early stages of mechanisation,   the oost of servioing is often 

quite high.    Government polioies,   suoh as the restriction of impcrts to a small 

number of suitable makes,  oould help in reduoing these oosts.    Many oountries 

in the Middle East are faoing serious diffioultios in providing adequate 

servioing and spare parts facilities.    These difficulties are further complicated 

by the inadequate training of farm maohinery operators in both proper use and 

/• •• 
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toaaio routin« servioi.ng needs suoh as oil ohanges, greasing, chocking the 

tightness of belts,   battery maintenance eto.     It is estimated that every 1,000 

traotor units in operation require a fully trained and skilled servioe and 

paute staff of at least 25 i no ludi ng supervisory and specialized personnel« 

Must oountries in the Middle East region need to provide additional training 

faoilities and programmes designed to meet looal needs.    Multi-national 

Cooperation in this field oan produoe significant results. 

The Industrial Development Board,  the governing body of UNIDO,  had 

recommended at its second and third sessions in I967 and I968,  that UNIDO gives 

priority to problems of agricultural machinery and implements in developing 

ocuntrie-î,  mainly as regards the establishment of industries and the question 

of design,   engineering,  research and development and adaptation. 

An ECAFE7AIDC^'/UNIDO faot-finding team on industries manufacturing 

agricultural machinery surveyed,   for the first time ever,   the farm maohinery 

sector in 12 oountries in the ECAFE region and finalized its report in 1969» 

Following the ooc.pletion of this survey, UNIDO oonvened an Expert G^oup Meeting 

on Agricultural Machinery Industry in Developing Countries.    The Meeting was 

held in Vienna,  Austria in Auguot "'.969 •    Forty six participants representing 

international organizations as well as government agenoies, private industry 

and researoh institutions in 31 industrially developed and developing countries 

attended the meeting and discussed how developing oountries oan raise agricult- 

ural production and stimulate the transfer of teohnology by manufacturing their 

own agricultural machinery and implements.    The report of -che meeting noted 

that developing countries have reoognizecj that agricultural maohinery and 

implements,   integrated with other allied inputs,  are among the most important 

means of increasing agricultural production.    The importance of some degree of 

self reliance in agricultural maohinery manufacture was also emphasized. 

]jj Asian Industrial Development Council. 

•    loon orai 0 Commission for Asia and the Far lust 

/... 
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*h* Expert Oroup Meeting reoognissed the need for developing countries to 

atep up their aotivities in the field of agricultural œaohinery and implements 

direoted towards the "Total Manufacturing Seotor",   including adaptation,  design 

development,   manufacture,   quality oontrol,  ooet control,   testing,  researoh, 

marketing, repair and maintenance,  etc    UNIDO was oalled upon to prepare guide- 

lines to assist developing councries  in formulating long-term plans  tor the 

development and utilization of agricultural machinery.    UNIDO should als« oon- 

oentrate on field action-oriented projeots in manufacturing agricultural 

machinery and imploments,   with emphasis on improving existing manufacturing 

faoilitieo in de-eloping countries.    Reoognizing that one of the most pressing 

problems faoing developing nations is to ohtain a definition of what is required 

in the way of agrioultural maohinery and implements that will contribute greatly 

to an inorease in agrioultural production and whose manufacture will be a 

nuoleus of industrialization,  the meeting called on governments to assist UNIDO 

in oarrying out a detailed study in order to supplement the available data on 

the existing usage of,  and demand for,   agrioultural machinery and implements in 

the developing countries of Africa,  Latin America and the Middle East.    The 

primary objeotivo of suoh a study would be to identify promising projects for 

manufacturing agricultural maohinory and implements. 

The metal working and agricultural maohinery industry seotor,  being an 

important sector in the Middle Bast,  UNESOB's work programme for I97O inoluded 

a project for undertal'J ng a survey of thi3 seotor to eluoidate oountry situations 

and prospects in a multinational perspective with the view of identifying 

problems of rationalization,  growth and change as well as projects for the 

solution of these problems which might benefit from UN assistance. 

During the period March to May 1970,  a UNIDO/UNESOB mission composed of a 

UNIDO consultant and a UNESOB staff membor visited six oountries in the Middle 

Bast (Jordan,   Lebanon, Kuwait,  Saudi Arabia,  Iraq and Syria),    Before departing 

from eaoh country visited,   the mission discussed with government officials 

oonoernod,  its recommendations regarding possible areas where UNIDO and other 
UN teohnioal assistanoo may be udofully provided. 

This report oovers the mission's findings and main reoommendations in eaoh 

of the countries visited.    In addition,  a regional report analyzing the situation 

in the six countries from a multinational perspective is also being prepared. 

* Mr.  A.A.  Swamy Bao /.,, 

* Mr. M.O. ALdelmonoiffi 
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TBI WBLATIOFSHIP BBTWï» THE MANUFACTURE 
OF AGRICULTURAL MACHINERY AND IMPLEMENTS 

AND THE ENQINEERINQ INDUSTRIES SECTOR 

Production of agricultural machinery and equipment in developing countries 

usually starts with the simpler produota auoh as ploughs, harrows,  trailers,   etc. 

Suoh simple agricultural equipment and implements 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 international firms.    The main reason for this concentration 

is that the manufacture of the more specialized and sophisticated types of suoh 

mu>hinery and equipment requires u wide range and a high level of technology, 

whioh is only roadily available to the engineering industries of technologically 

advanced oountrios.    Therefore,  the variety and degree of sophistication of the 

machinery and equipment whioh oan be produoed by developing countries will be 

determined,   to a large extent,  by the level of the productive facilities avail- 

able to a country's engineering industrias seotor.    This industrial sector is 

defined to comprise the following olasses of International Standard Industrial 
Classification (iSIC)t 

I81C    35 « Manufacture of metal products,  exoept maohinery and 
transport equipment (simple metal produota and simple 
matai manufactures) 

ISIC    36 * Manufacture of maohinery,  oxoept eleotrioal maohinery 

IBIC    37 ' Manufacture of eleotrioal machinery 

ISIC    36 i Manufacture of transport equipment 

ISIC 391 î Manufacture of professional,  soicntifio measuring and 
controlling instruments. 

A. Wie otigineerinT industries píaos In the total 
Jn&usiriat seotor of developing économies 

fï.-i impórtanos of the engineering industries to the industrial development 

of developing oountries cannot be over-stated or exaggerated.    Industrial 

development is the acquisition of means of aanufaoturing and/or processing, 

namely, maohinery.    Maohinery nay be purohas«d from othor oountrios but it is 

only when capabilities are developed to produoe locally some of the maohinery 

required oan a oountry fully control its industrial development and move into 

A- 
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the take-off stag«.    The pries of imported naohinery o anno t be influenced to 

any large extent,  their oapaoities are predetermined,   end their suitability to 

looal oonditions, may DO lacking or limitad. 

However,  the oomplexity of today's world and its modern technologies makoe. 

it difficult for any ono oountry,   even the most induatrialieed,  to produce all 

ite requirements of machines.    At the same time,  the higher the stage of develop- 

Eent of the engineering industries seotor in any one  oountry,  the higher is the 

standard of living of its population.    The state of toohnologioal  depondenoe from 

which most developing oountries suffer prevents even countries richly endowed 

with natural resources from achieving real eoonomic  development.    The engineering 

industries are als<» a fooal point for the introduction of modern and now 

technologies,  and as a result    oontri"bute significantly, possibly ttere than any 

other ii.dustry,to the improved teohnioal training of labour and management, and 

to upgrading the level of local technology.They oan have a oatalytio effeot in 

this respect.    They oontribute substantially to groaa capital formation in tìfe 

form of metal products,  machinery and transport equipment.    Together with 

ceostruotion,   they are the largest elonont in the naw productive capacities 

that are required for the growth cf national output.     This importance is even 

greater than might be immediately apparent, since thegr represent the area where 

oapital is most likely te be short during development and where oonsumption 

oompetea with investment.    It may,  therefore, be useful to exacine sons of thè 

main oharaoteristios of the engineering industriosi 

1' IsVrfr 9f Ml»»1 ft»W°»9t  not » llaitinf factor 
Although the development of seno major industry aeotors may depend to a 

greater or lesser exteut on tho ooourenee cf some indigenous natural resources - 

e.g. petrochemioals,  food, building mataríais, etc. - the development and growth 

of the engineering industries is not governed by tha availability or lack of any 

natural resouroen but depends mainly on hucan effort auid skillful organisation. 

2, Heterogeneity of produots of engineering induatries 

Whereas the typical produut of some industria«  la homogeneoue - e.g. 

oeront,  oheaioals, food,  ate. - there i« no typioal produot for onginearing 

industries.    Produots oan have numerous different sha-pes, sites,  waights, oto., 

A» 
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even though o«rtain oo&ponont parts used to nenufaoturo engineering products 

lend thecselves to HOC« degree of orderly olsssifieation,    Thia produot diversity 

ia further cocplioated by oontinuoue ohanges oauaad by isprovecente and innovat- 

Ì0D5.    Therefore»  in ordar to make planning and prograRCiing of engineering 

industrias feasible, typical individual produota oust ba uaad to represent 

entire groupa of produota and,  thereby, provide sona order to the operation* 

3»   .   Divora i ty and flexibility of production toóla and machines 

An important oheraoteriatio of tho tools and rc.ohines usad by engineering 

industrias is  their larga number and variety of typee.    There are r.ary types of 

cetal-outting,  shaping and fabrioating tools and machinée.    At the saia« tibe» 

vost tools and ctaohinen for the industry are flexible in that thoy oan perforir. 

a variety of different jobs or pro duo e parts for a large variety of different 

end-produota.   Naturally»  some engineering industry produota require spooial 

equipment and prooeaaes. 

4#        Capital and labour intensity of engineering inluotrie» 

The oap i tal/output ratio in engineering industries oan vary oonsiderably. 

Howaver,  on the average»  tho induotry is less ospitai intensive (lower ospitai/ 

output ratio) than setal produoing or cheDio&l industries and core ospitai 

intensive than most light industrie».   At the same tir.o,   capital requirements 

for the produotion of SOB* eisple ne tal produot 8 aro as low as, or even lover 

than» those for some light industries. 

Illative to cany other industries,  the engineering industriea aro labour 

intensive.    Although this faot would seem to suggest a speoial advantage for 

developing oountries,  it should be borne in cind that moat of the labour required 

ia engineering industries is of a relatively high level of eduoation and skill. 

Boas indioative,  though theoretioal»   figures vere presented in a 1963 

Beonocio Comuiss^oi. for Europa (2CB) study of requirements of fixed ospitai and 

other factors of produotion for various engineering enterprises of minisaun 

profitable sises in Western Burope.    The total asount of fixed oapital per ton 

of annual produotion for sono produota vers given as follovst 

/•• 
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Pall and roller bearings 

fetal working maohine tool« 

food working machine tools 

Puhpa fcnd o entri fugas 

Barth moving machinery 

igrioultural maohinery uaad in 
preparation and cultivation of »oil 

Agricultural maohinery used for 
harvesting,   threshing and sorting 

Total 
fixed oapital 

dollara par ton of 
annual produotion) 

Mininum 
profitabla 
oapaoity 

410 0.2 - 0.3 

290 0.7 - 1.0 

250 6-30 

130 2-3 

110 2-3 

L     45 16 - m 

42 4- 6 

5»        Economie« of scalo 

Three main oharaotariatios of tha origina ari ne industrie* affeot and 

dataretina the extant to whioh eoonocies of aoala can be realised. 

The fxr«ft of these oharaoteristio« is the length of pi0duotion runs.    Tie 

longer tha production run - i.e.,   the greater the total output of a single 

product - the higher is the effioienoy of production.    The size of population 

in any oountry is,  therefore,  a major determinant of the size of the market, 

and this has a considerable influence on conditions and costs of produotion. 

Tho seoond oharaoteristio is the scale and variety of the different products 

of any one shop.    Machines for some operations have a specif io mininuo oapaoity 

which my be considerably greater than the oapacity requiied for tho items to 

be produoed resulting in idle oapaoity.   The third characteristic is similar but 

applies to the human resources in terms of the skilled management,  design, 

rasearon and development man-power required.    Regardless of the level of 

produotion suoh skills must be provided and,  therofora, per unit costs ray 

aotually doorease while total output inoreases as a result of srare effiolant 

utilisation of these skills. 

£•        Mlflilf til >ftifiti? Tf1^" aw¿ •,QOa"" 
Tha naturo of engineering produots and processing facilities oreates 

linkages within the industry.    Many produots pass through several different 

processes - e.g. precision oasting, maohining, heat treatmont,  etc before 

their produotion is completed. 
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Holt of the prooeeeee are highly versatile and oan contribute to ta« 

production of a-great variety of engineering produota.    At tita aaaa time, a 

fraat many engineering produota ara thenselves input« in tha production of 

otilar engineering producta,   i final produot ma/ oonaiat of a number of 

aeaeablies,  and theee may in turn ba Biada up of a number of au*- aaaatibliaa 

oonaietitg of basio component». 

1. Planning and poliey consl demt lone for tha viavai optait 
""* of «ticineering induncriüB with special rafaranoa 

to aßrioultural machinery and implements manufacture 

Various studiaa attarpted to idantify a number of distinct development 

etagee tarough vhioh developing countriaa have paaaed or are pasting in tha 

development of their cwn engineering industries.    Some cf theae studiaa apeak 

of four euch stagna,  others suggest that only three diatinot etagea are 

identifiable«    For the purpose of thie report and bearing in rind tha situation 

aa it exista in the Middle Sect,  porhapc enly two development s tage o aro 

apparent.    Countriea in a teg e one may bo characterised by sorr.e or all of the 

¿oilowing features! 

a) Soma produota are locally manufactured mainly from metal aheets. 

b) The production of machinery and equipment ia either non-exietent 

or ia in ita very early atagaa. 

o) Eepair and maintenance aarvioe faoilitiea are owned and operated 

by a mixture of foreign and national firma and pereonnel, but the forcer 

•ay ba mora predominant. 

d) Out of repair and maintenance or fabrication ahopa,  amali,   esulti» 

purpoae maohine ahopa begin tf» appear pro duo i ng aome acceptable quality 

replaoetnent parta. 

a) Tha percentage of importa to total doreetio oonauaption of engineer- 

ing produota is quite high» ranging up to about 80 per cent or more. 

The aaoond a tage of development of the engineering induatriea in tha 

UMI3QB oouBtriai juay be characterised ey •*•• or all of tha fallowing main 

feature«. 

/••• 
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a) Nor« sophisticated ««tal product« begin to be produoed utilising 

•ore elaborate proooeaea end ekilla and creating the beginnings of an 

indigonoua technology or, at least, an awaranesB of the importano« of 

teohnology transfer and development oonsiderations. 

b) The production of maohinery and equipment expands, and mora and 

K>re «uoh producta appear.    However,   the share of maohinery in tha total 

output of the aector is «till «mall when comparod with the more industri*lis«d 

oountrio«.    Moot of the maohinery and «quipmont produoed tend to be import 

substitution oonsuicer produots.    Tho level of proteotion is norcally sisaeU« 

and therofor«,  by and large, prioe« and qualities oannot oonpet« in int«r- 

r'*ti»nal nark»to. 

o) Important «trida« begin to be made in dovolopinj indigenous 

taohnoiogy,  raising tho levol and sophistication of skill«, and creating an 

aweroneos of the importance of technology transfer «nd development considerations. 

d) Boma oounfcries in this «tage may make a atart in the rebuilding and/or 

produotion of cachine tool«.    Thie herald« the gradual reversal of haavy 

dapandenoe on imports or engineering produots. 

Action by polioy makers in the USSBOB region would aaen to bo «ailed for 

in two basic aroast 

(i)  The upgrading of the existing production faoilitie« manufacturing 

•iaple or mora ooirplox notai produots for agriculture or for 

other end uaa«.    A great deal oan be achieved by inoroaaing 

productivity,  improving methods of produotion, providing ooncon 

sarvioe facilities, promoting tho praotioe of sub-oontraoting of 

«esponente production,  and training polioi«« designed to aohi«v« 

the above objeotivo« would help in or«ating an infra-« true tur« 

of «kill« and productiva faoilitie« ablo to eomp«te mor« favour- 

ably in int«rnational or ragionai market« with better «¿ialiti«« 

and lower price«• 

(ti) Ta« d«v«lopo«nt of ««diurn and heavy produotion faoilitie« for 

engineering industries reojuires adäquate planning by «entrai 

planning bodies beoau«« the sia« of th« investments involved is 

substantial and the market« are relatively uncertain. 

• 
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In this oonnexion, it is necessary to stress the importance of the 

manuf icture of machine toe Is which ia an example of heavy machine building 

in the Development  of engineering indußtris3.    MAC.ine tools have  oeen called 

"the reproductive  centre" of  the entire m ¿nui ac turine economy.       They 1 ly the 

foundation for the development  of a diversified base for engineering industries. 

Tha i'irat  steps tOrf^rd3   ¿t.e development  of  n achina tool manufacture are  the 

establishment of rep,tir  and mainten ¿nee facilities ¿or thes..-  tools,  and  at a 

later .jta^e tl.eir rebuilding.      T.ie use o.   standard designa or of its rucent 

variant modular design l'or particular compon nts and sub-as rétablies can speed 

up the development  of machine tool production. 

One of the rsalons for the control of tho manufactura of moat modern 

agricultural machinery iraplj.\ents by large international firma hau already been 

mentioned.      mother important re taon, which .     significantly relevant to 

countries of tho Middle East,  is that these lar.e firms irai at--in an officiant 

internation ti s .îles network  and are therefore  able to contro"'   ¿. suffaciontly 

lar.'je ah are if the  world market to 3pread  the hi._,l; costa of  Jc3chaolojy and 

production ovur a large  sales  turnover.     It  is  also import mt to note that 

s ale-3 volune of agricultural machinery aid  equipment  is characterized by wide 

variations de ;endin,^ on weather,  ./orLl  prices, credit pi/ment facilities, etc. 

For thie reason,  tuese  1 ¿rj;e international  firms normally produce  a great 

variety of  combination-..     The 3ub-contracting of  the manufacture of a number of 

these components  and  3ub-asse-iblie3  to  3">eci.3ized manufacturers  vhich is  an 

important ch ir-icteristic of the industry nay be  of special  import ..nee to 

developin , countries in two wiys.    firjtlv,  the   approach may be copied within 

the countries themselves,    and secondly, it  affords some developing countries 

the opportunity to moke   i significant start in the manufacturo of more complex 

components   and sub-assemblies for some of tl e'se international  firms* 

Altnou^h the technologic¿1, promotional  and financial  backing required 

to mJce agricultural machinery and implementa'   nanuíacture competitive inter- 

nationally »ay not be easily attainable by most UN^äOB countries in the very 

nsar future.      There ar« aany smaller firms in the ,/orld produoing the not very 

/... 



- lfl- 

highly sophisticated maohinery and equipment with reasonable «wo«i,   However, 

most national markets in tha UHSSOB ragion ara licitad and will remain so oxoe?t 

for norsul demand growth ratea.    It would therefore aeon imparatila for oounl- 

rie» in the region to examina oxisting oapaoities and polioles and coordinate 

planning for a rational and speedy development of thia koy induatrial seotor. 

Two important considerations ariaa with regard to planning the engineering 

induatriea seotor.    The firat question ia whether planning for the seotor should 

he centrali sea and ontrusted to a planning ministry or a government agenoy,   or 

ehould the initiative for development ho left to individual entrepreneurs,  and 

the State's role he limited to coordinating development plana of the individual 

entorprises with the overall development plana. 

In some oountrica of the UÎIESOB ration,  major industries are owned and 

operated by the public seotor and therefore a central planning approach has 

already been adopted.    Ivon in the more private aaotor oriented oountriea auch 

aa Lebanon, Saudi Arabia, Kuwait and Jordan,  investment decisione relating to 

the dsvelopmant of a aeotor as important and us critical as the engineering 

industries seotor, will need to be guidod in a manner oonduoive to a rational, 

overs 11 and integrated development of the aeotor within the national development 

effort.    This ia especially important when MoritioalM investment decisici» are 

under consideration. 
Secondly 

/planning policy for the sootor oould be baaed on demand,   on supply,  or on 

a combination of the two.    Demand-oriented planning utilizes past trends for 

private and public oonexuaption and projeots these into the future bearing in 

mind now and future programmes as well aa possibilities for exports.    Projected 

demanda are then translated into the production levels required.    This planning 

approach makes it possible to allocato resources on the basis of speoifio 

demands,  but demand projections are somewhat restricted by past consumption 

trends. 

Supply-oriented planning oonoerns itself with the setting-up of as »any 

production facilities as possible, relying on the inherent versatility of suoh 

facilities to produoe the produots demanded. 

/... 
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Although supply-oriented planning facilitates the acquisition of more 

advanced technologies,   its offiolenoy is restricted "by the degrae of flexibility 

*«r versatility of production facilities.    Ideally,   the planning approach  to "be 

adopted should he a combination of both methods,  demand-oriented planning would 

analyao precent and future demand as well as the existing struoture of tho 

eeotor and its effioionoy.    Final development planning decisions,   especially 

those decling with long-term requirements,  would he taken in the light of 

oupply-orientod planning considerations and,  thereby,   making it possible to take 

advantage of up-to-date technological innovations. 

Perhaps the other plfuinins; policy issues aro < 

(1) the training and building up of tho humn skills neoded to maintain the 

den irai) lo devele peont rate of tho engineering industries aeotor,   where eduoation 

and training are not by thecsolvos  sufficient.    Tho objectives sought can only 

be achieved when the institutions where the use,  adaptation and application cf 

these skills art» also provided.    Individual capacities,  no matter how highly 

trained or skillful they are,  oannot be very effeotivo in this sootor unless 

thoy can be oombined with other skills within research,  design,   and other 

institutions to prvduoe the requiied end products. 

(2) the need for oooperation with nnd assistance from the more industrialized 

countries in developing the engineering industries sector.    Ono of the important 

aspects ot this question is technology transfers from industrialized to develop- 

ing oountries.    The advantages and disadvantages of using labour intensive as 

opposed to oapital intensive technologies have been repeatedly pointed out and 

discussed,  and no repetition of theeo is proposed here.    However,   two important 

faots would s e om to govern the question of oooperation between developed and 

developing oountries.    First modern technology is still emanating, by and large, 

from the industrialised oountries of the world,  and,   therefore,   cooperation with 

the latter is inevitable if tho developing oountries wish to raise their 

domestio technology levels*    Seoondly, as mentioned before, engineering industries 

have a oatalytio and iynamio effect on the entire industrial sootor of an economy 

and,  thereby,  on the national levol cf technology. 

An ever present question in the minds of polioy-makors regarding methods 

of oooperation with industrialised oountries,  is whether the oost of the 

A.. 
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oooporatton proposed is adequate and fair or not.    The oritioiem is always being 

made that develuping oountrios aro forced to pay exoessively high prices. 

However,  the considerations referred to at>ove would seem to suggest that policy- 

makers should "fee more oonoerned with the contribution whioh the proposed 

oooporation will make to upgrading the technological  capabilities of a o^untry, 

which oau have far reaohing efieots on the economy,   rather than with the oost 

of foreign cooperation which oan he lookod upon as a "onoe-for-all" expenditure. 

This nay ho an over simplification of real life situations,  hut  it still ronaino 

a useful guidaline. 

Cooperation "between the developing countries themselves "by sharing 

«Mparierjcd* can also he of mutual benefit,  and may lead to fruitful coordination 

simply because it has nade the countries involved more avare of each other's 

development plans for the engineering industries sector. 

(3) As mentioned "before,  self-euffioiency oan never he a policy objective with x industries« 
regard to engineering/ Therefore trade issues represent another *cey 

policy cuestión.    World trade in enginoerir/ produots is directed L-ainly "by 

enonomios of large-soale production and "by technological superiority.    Developing 

oouiitriss,  deficient in both these faotors, must therefore    «Volve a protection 

polioy designed to enable new and infant engineering industries to establish 

themselves.    With very small markets and very low level» of skills this may not 

be an easy task. 

I&port substitution has teen oonsxdered to be the only p^actioal polioy 

for developing engineering industries,   and a number of developing countries have 

"been successful in formulating a complex import substitution development pro- 

grammes.    Suoh programmes need not bo based on complicated mathematical models, 

but could result from the collective judgement of plannors,  polioy makors, 

engineers and businessmen with good knowledge of both the country and the 

eoonomios of the seotor.    On the basis of raw material prioos,   estimates of 

looal production ooBts,  the size of the market,   and a few other estimates,   it 

is possible to determine the desirable level of protootion and the import 

substitution percentages of the development programme. 

A» 



- 21  - 

IRAQ 

I.      THE .lOaiCULTUS-Ji   SECTOR üND IT3 PL.iCü IN TEE ECONOMY 

Agriculture continues  to be the major source of incorre for a large 

segment  of the population.       Table 2 below shows that  54*5 per cent  of the 

total  labour forca  is  engaged  in agriculture.     However, only atout  20 per 

cent  of uDP is attributable  to  agriculture, forestry, hunting   and fishing, 

as sliovm in TJala 3'      -tit ho ugh agriculture occupies a aigniiiciut position 

in the national  economy, the rvte of growth cf  this sector hae not been 

bubstantial and as a result the growth jf the entire econonv h^s been slow.^ 

Table 2.   Iraq.  Sectoral distrioution of total labour force, 1968 

Number of Percentage of 
Sector employed persons tot^l l-~bour force 

(thousands) 

Agriculture 1 ,399 54.5 

Manufacturing I46 5« 7 

Total number of employed 
persons 2,469 96.2 

Unemployed   persons 98 3«8 

Totti labour force 2,567 10^.0 

Source?    J ¿wad TT ¿shim and Fusein Omir -  "evaluation of economic 
Growth in Ira...   1950-1970". pp.   277 ¿nd  213"("v,ihio), 

Table 3«   IraQi  Contribution of the agricultural  sector to gross 
domestic product,  1963-1967» 

(millions of Iraqi Linars) 

ODP at I960 factor cost 

Agriculture, forestry, 
hunting and fishing 

Manufacturing 

1963 1964 mi 1966 

736.53 825.53 861.27 850.84 

136.87 149.61 162.53 160.18 

52.44 57.48 70.93 61.48 

on Selected Development Problema in 
Various Countries in the Middle ¿->st"t 1970, 
p.142. 

4/    ¿in Evaluation of Sconomio Growth in Iraq 1950-1970, 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 agricultural and  industrial  sectors.     The new Five-Year 

2conomiü Plan  (1970-1974) providea for 19»8 per cent  cf the total  intended 

public and private  investments  to be   allocated to  industrial development  -and 

19«6 per cent  to  agriculture.     Actual  expenditures  in  the agricultural  sector 

over the years  1965-1969  represented  only about  36 per  cent  of total  allocutions*' 

The  oil industry  occupies a k ay position  in the  Ir- i  economy  and 

sizable revenues from oil  royalties  could  finmce tho  development  of Ira.-,'s 

water and land resources  and   the expansion of its  industries. 

The Government has taken a number of measures   to bring about changes 

in  the pattern of  land holding ownership.       The  Agi arian Reform La :s of  1>58 

brought  about  significant changes by introducing a maximum  limit  on private 

ownership of  land   according to  soil fertility, location, ¡ne-.ns of  irrigation 

an ri  l^nd U3e;     ..nd by encouraging agricultural cooperatives   -a    i' ¡.rmers 

societies. 

In or.lor tc  overcome the problema  of  •; ìall  holdings, w.ter m.-nxgement, 

excessive salinity  and falle r  ays te.*,   md   to introduce  largo scale farming 

management  techni .ues,  the Government  has  now adopted  the policy of 

encouraging collection distribution  of  Ian-1   „nd collective x „rming.     Drainage 

Ì3  expected  to remain  agriculture's major   problem  in Irac  for some  time. 

Low yield is  said  to be  largely the  result  of soil  salinity and drainage  is 

630enti.-.l  if  output   per  unit  is to be  im-roved. 

Of the  total  area of the country wnich is  434,000 sou ire kilometers, 

about  120,000 ^ouare kilometers  (12 million hectares)  are suitable   -or 

cultivation.       However,  only about 8  million hectares   ars under cultivation; 

a little more  than half  the area is  irrigated (I.5 million ^ectares pump- 

irrigated and 2.8 million hectares flood-irrigated),  and the rest  is rain-fed. 

The present   system  of agriculture leaves  ?. large   proportion of the  land area 

(40-50 per cent)   as fallow.       Therefore,  tho net  cultivated area is only around 

4-5 million  hectares.       It is  reported that of this  total, over 3 million 

hectares are under the control  of the Ministry of agrarian  Reform. 

5/   Ibid.     Pa^.e 268 

/... 
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The total l^nd area (iirigated -.rid rain-fed) which w,.s affected by 

Agrarian Reform Laws is said to be ¿bout 8,860,00^ donuras (2,215,000 hectares), 

and tha total number of farmers or farming families who have benefitted from 

the&e laws is about ¿37,000. 

Table 4 below shovra tie four mijor agricultural products in Ira^ sc be 

wheat, barley, rice xad  dates.  In 1;>69, moro than half the country's total 

production of wheat wis produced in the mohafaza (administrative province) of 

Nineveh.  Tha major barley producing mohafaizat are Nineveh, Babylon, Kirkuk 

má  Diala. Kerbala produces about 40 par cent of the country's total rice 

production and the other major rice producing mohaf.izat are Mn.73.an, ;aset, 

Babylon and Thi-^or. 

Table 4. Iraq» Production of main agrioulturai products. 196? 

(in thousands of tons) 
Production        Percent y,e 

Wheat 1 ,189 40 
BArl°y 1,250 42 
Hice (p^ddy) 284 9 

Dates 260 9 

2,983 100 

¿Source:    C3ntr.1l ot „tistic ü. Cr anizttion-    Statistical Abstract. 1969. 
B ^ghô ad. ~~"  ' *  ' ' 

The Government of Iraq, through the three Ministries concerned, namely 

Agriculture, agrarian Reform and Irrigation has initiated a number of 

agricultural development irojects, involving substantial arc ,s, in soil 

reclamation irrigation, drainage and floor control.  It is reported that these 

projects cover about one million dunums ¿t present, the lir&est of which is 

Greater Mussayib project which is also a demonstration project -./hose succ3S3rul 

re ults are expected to be introduced in other areas, possibly covering a 

large part of t.¿e areas controlled by tha Ministry of agrarian Beiorm. This 

fact, coupled vit« the complete re-organisation of the agricul ural sector in 

Iraq *urin¿ the past few years point towards great need for .* successful farm 

mechanization programme including multifarm utilization of agricultural machinery 

and equipment.  This appetrs to be of gre..t importance especially with the 

Government's programme for tlio successful introduction of fertilizers, hybrid 

seed, plant protection coupled with tillage and farm management techniques 

involving total mechanization. 
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II. FARM MECHANIZATION 

Agricultural naohinerywere first introduced in Iraq in 1945 *nd «• *«ing 

increasingly used ever since.    It is estimated that in 196? the total horsepower 

of farm E&ohinery in UBO in Iraq, was 2.25 million horsepower-/.    Today,  agri- 

cultural machinery and equipment are fairly widely used,  and include traotors, 

self-propölled and pull-type harvestors,  threshers,  ploughs,   oultivators, 

harrows,   end need drills.    It is estimated +hat 85 per oent of all ploughing in 

the oountry is mechanized.    95 por oont of water pumping for irrigation and 90 

per oent of harvesting and threshing is also meohanizod.    Vhoat, harley and 

linseod,  which constitute about 89 per oent of winter orope in Iraq.,  and when 

oiroumstances permit also rice,  aro menine harvested. 

Statistics for  the year I967/1968 suggest that a total of 8,664^   traotorc, 

with a total horsepower of 506,592, were in use in Iraq..    Of this total,   7,919 

tractors were owned and operated by the private sootor.    It is reported that the 

puhlio sootor deoided to become an owner of agrioultwre.l machinery in order tc 

ensure that the small farmers aro not over charged by private maohinery contraot- 

01 s.    The latter were reported to have charged exoessive rates, varying from 20 

per oent xo 90 per cent of orops,  for tho use of their equipment.    The total 

munter of traotors,  sold in Iraq during the years 1945-1967,  is reportod to ho 

10,130. 

The PAO Indicative World Plan estimated the gross area oropped in Iraq in 

1964 to be 3,285,000 hectárea,  and the total number cf tractors operating in 

that year to V.e 2,400.    Therefore,  the ratio cf cropped area to tractors was 

given as 1,370 in 1964^.    For 1967,  this ratio is   925, tosed on a gross oropped 

area of 8 million hootares and a population of 8,664 traotors.   In I964,   this 

ratio was 34 for Italy,  92 for Greece,  117 for Australia;   172 for Iugoslavia and 

§J «Mechanisation of Agrioulture in Iraq" by H. Al-Hawi. 

I/Û41- 
6/ PAO,  Indicative World Plan for Agrioulturai Development, Hear last 

I965-I985, Toi. I.,  I960, PAO. 

/ • •. 
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356 for Turkey.   On the basil of the following (LAOIUUM»* por traotor) ratiost 

450 for lower rainfall oroppod areas and 100 for irrigatoci areas, FAQ estit&tad 

the 1985 traotor potential in Iraq, to bo 22,700 traotcrs, which represents an 

inoreaae of 260 per oent  over the figure for 196? •    Tha average number of 

tractors imported annually "between I966 and 1969 was about 1,550* 

A« estimated total  of about 2,065 harvesters are operating in Iraq,,  about 
0/ 

600 by the publio sector and the rost by the private sootor.    An Trail    Ptuly « 

gave the following figures  to represent other «qui potent "in use and soli" in 
Irta duriiiç the period 1950-19671 

Siso and moldboard ploughs 6,330 

Cultivators and diso harrows 4*408 

Seed drills 144 

Threshers 36 

Trailers 523 

Water pumps 1*029 

It is also reported by Ministry offioials that during 1969 the Ministry of 

Agrarian Reform purchased heavy agricultural machinery and equipment worth about 

10 million dinars.    The Direotorate of Agricultural Maohinory is involved in 

hiring,   at subsidized ratos,  in operating,  and in repairing and maintaining the 

equipment with preferential treatment to cooperative farms and farmers coverod 

by the Agrarian Reform Laws.   Tho Ministry cporatos,   maintains and rents its 

fleet of machinery and equipment,  including irrigation pumps,  through a number 

of hiring stations,   meoii£*nios and other units spread throughout the country.    It 

was also reported that the Dirootorate 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-Ohraib agricultural equipment 

station,  which is ono of the largest of these stations,   was visited by tho 

UNIDO/UNESOB Mission and it was learnt that the station also has a training 

programme .vhioh trained around 1,250 operators of agricultural 

maohinory/   In spite of the many difficulties faced by these stations,  it was 

reported that the percentage of equipment not in operating condition is only 

2/ "Mechanization of Agri oui turo in Iraq" by E. Al-Rawi. 
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around 10 per cant.   With the additional large area of land ooaing under the 

responsibility of the Ministry of Agrarian Heform and du« to the importance 

tttaohod by the Government to the development of agricultura and in particular 

to the emphasis on increased une of agricultural naohinery,  the overall 

operational responsibility of the Agricultural Maohinery and Impíamente 

Dirootorato of the Ministry e e OK to have multiplied many timet* ovw during the 

past year or to. 

It is also  iho policy of the Government to encourue the establishment 

of agricultural coopératives and it it hoped that these cooperative»,   in due 

course, will taka over the operation of their egrioultural maohinory and 

j jpleœer.ts.    The Government is further assisting the cooperatives to own 

agricultural maohinery,  for example «one pump« are said to have toen »old to 

•orne coopératives at only 25 per oont of their estimated value.   However,   St 

would seem that th6 Oyveramont expeots that even if a lar¿o number cf oooporativos 

are established in the coming years and are able to own and operate agricultura 1 

maohinary and implements,   the Directorate wil]  still nead to continue tu  eztonl 

arrietanoe to farmers and cooperativos by ropairirig tuad maintaining their 

equipment in various workshops operatod by tha Direotorato throU£huut the 

oountry.    The operation and naintenanoo of plant protection oquipciynt is handled 

by tho Ministry of Agriculture.    The Ministry also hopes that the Directorate, 

by transferring its agricultural maohinery and implements to cooperatives,   can 

concentrate at a late- dato on the purohase, operation and maintonanoe of the 

heavier typo of maohinery and equipment f>r agricultural irrigation and drainago. 

TAP has a number of Speoial Fund projoots in Iraq, (abuut six),  some of which 

provide assistance to the oooperativos programme. 

The Buocess of any farm mechanisation programme would seem to call f-r a 

considerable amount of rosearoh, development, adaptation and testing of agri- 

cultural maohinery suited to local seil,  looal orops and local praotioes.    There 

is an immediate need to start work in this direction espooially with regard to 

tillage equipment such as ploughs,  cultivators, harrows,  lerellors,  etc,   seed 

drills, fertiliser distributers, harvesting equipmont such as mowors,  and suitably 

oosbine harvesters.   There is also need for work in tho field of plant protection 

equipment,  pumps and prooessing •aofcinery.   It is encouraging to note that 
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significant efforts have boon started in this direotion in the various 

agricultural education institution' and agricultural machinery suctions of 

various agricultural  projects.    Considering the magnitude of the problems, 

and especially  to ansiac the munufioturin¿ sector at a later duto by 

providing guidance as well  as the successful   irototypos of the agricultural 

machinery developed for local conditions  and „or loc*1 manufactura, it was 

the opinion of the Mission that an integrated programmo for r-aoarch 

development, adaptation, prototype fabrication and tao ting of agricultural 

machinery and implements should be  initiated at the earliest po3uible date. 

Such a programe could be initiated in tha Greater Mu3ßayib   Toject 

with the  .»ssietance of UNIDO.      The "Jreater Musaayib project offers many of 

the f j-cilities  required for auch development work.       It has an independent 

administration,  covers  a 1 ar-je are A,   and  is involved in rasiceli and 

development work in related  Lields  auch  as irri^ition, drin, u,   i-ronomy, 

usage of agricultural machinery  ind  a   workshop.       A gre^t deal  of  attention 

ie being givun  to this    -roject by the Jovernneut  ir. the expectation that the 

project vili 3ervo as  a pilot unit whose achieve.n .'nt s cm be extended  to 

other areas.       Furthermore,  the largest  a^rioultur¿1 machinery ¡aanuf acturing 

establishment in the country, which is discussed in detail in Section III of 

this reeort,and perhaps ono of the largest manufacturing eat ¿bli.ihments in 

the Middle ^astfis located nearby, and could facilitate the necoe^ary liaison 

between the doveloprnont vork, prototype manufacture, testing and ultimate 

commercial production.       An FAO mini Special Fund project has been in 

operation to asaist th¿ Musaayib project.      This  assistance is  expected to 

bo oxpanisd ir.  the near lutuxe through a larger Special i'und project which will 

reportedly include two agricultural engineers, one for workshop repair and 

maintenance, ana  the other for he.*vy machinery (mainly irrigation and driin-je). 

During the Mission's discus ions with the FAO experts at the Musaayib project, 

it  was ccn.'irmeà that  a provision of a UNIDO oxport to the Musaayib project 

to work: on development, adaptation  and testini to assist ultim.to local 

manufacture would fill an urgent need.     The UNIDO expert would  nco.-js,. irily work 

in close collaboration with the FtO experts}   and the advisability of attaohing 

the UNIDO expert  to the FAO project would need to be ex.dninod.     The proposed 

UNIDO expert Q ...y  also investigate   .nd rocoramond ways   in', ¡ne . n    ior the ultimate 

establishment o    some  permanent institution to carry out and provide the 
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BMtnujr oontinuity for daralopaent dasiga and adaptation «oik la tha fiald of 
agricultural aaohinarjr, iaplanents »ad ofuiaaant.    The ««pert at? aleo investigato 
tho durability of attaching «uoh an in»tituben at an appropriato tiae to the 
aenvfaoturiPs seotor to próvida an integrated programs».   Tho noed for aa action 
programme ir. tha above nantionad dir sot ion waa etroeeod ooasiderably by aoat 
aaaior agricultural «ngineere of tha Ocvoxment with whoa tha Mission hold 
discussione,    lurthornore,  tha oontributions which auoh a par manant organisation 
oould make in tha tsohnloal training of national a ia tha important fiald of 
design, development, adaptation and tasting would also Va takan iato consideration 
by tha propoaad UMIDO expert. 

/••• 
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in. musmmim AND MLTIL-WOIüCINO iEOJSTiisa 
¿KD TBI HANTJFACTUR! OP AUttI CULTURAL KACHINS8T 

¿ED IMPLEMENTS 

A. Importi of »nflineoring and mo tal-mixing products 

including agricultural naohinory ar4 implements, 

Tabla 5 givos Import» for the years 1964-1969 for engineering and t:etal- 

working products.    Those products were soleotnd so that they oorrsspond,  so far 

as posoible,   to the four ISIC gioup numbers!  35 (manufaoturo of netal produàta, 

exoept machinery and transport equipment),   36  (manufacture of machinery,  exoept 

electi-loil waohinary),   37 (manufacturo of elootrioal raichinory),   and 38 (manu- 

facture of transport equipment).    However,   the import figures inevitably inoludo 

somo ferrous and non-ferrous products whioh may not strictly qualify for 

classification under the above n.entionud ISIC groups.    The percontago of the 

imports shown in the table to toUl imports for each yoax fluctuate froc a low 

of 37 por cent in I964 to a high of 46 per cent in 1956 .    However,  for Ihe otht-r 

four yt-^x'S it rercainod at a steady 4O per cant or 41 par cont whioh is a oonsidor- 

abie proportion of total inports. 

Tabi«* (" shows imports of some agricultural maohinory and implements, 

selûotel to xht) extent possible within tho detailed statistics available,  for tV 0 

years I966-I969.    Although it cannot be oonolud.-d that thio table shows all 

agricultura]  machinery and iraplecKints inports,   the value of those imports vario« 

botween i por cent of the value of imports of engineering %nd metal-working 

products in I966 and 6.8 per cent in 1969« 

*• feawfaotuxliw industry »nd the »hart of 

snaineerin* and metal-working industriel 

The major industrial manufacturing and processing soot or s in Iraq arei 

food,  textiles,  building materials, petroleum,  and some other consumer goods, 

all large-siae industries aro owned by the publio seotor.    The total ospitai 

imrestod la puslio seotor industries was estimated in 1970 to be 62.6 million 

/ • • • 
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1 

hllif &UJy»l«ltB Of Looil frigganola« 

Ut, a ourranny rollar« 

Iraqi dinar ¿#g 

Jo rd ini on dinar 2*8 

Kuwaiti din ir 2,0 

¿•báñate pound 0,¿2 

3wdi   ir¿bisn riy*: 0#22 

3/rim pound 0i24 

1 ha«tara • f.df ¿oraa . 10|000 squ^ra natraa - lo dumwa 

(Sevem, ¿«binon me Syria) . 25 dunutts (Iraq) 
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Iraqi Dinar«.    Hone of these industri©« was in th« field of engineering or 

metal-working.    However,  this situation will ohange radically whon tho Iakandria 

pnginpftrJnéc ooaplex start« operating.    The Government allooated 10 million Iraqi 

Dinars for this project whioh represent « some I5 per oent of the total ourrent 

industrial investments in the publio sector.    The Iskandria projoot ie disoussod 
in detail later on in thi« repoit. 

Iraqi 
Table Y. Nuœber of industrial projects,  oapital invested 

and number of ©mployeo« in the private seotor>1968 

Number of Capital Number of 
Type of induatry enterprises      (Iraqi Dinars)      employee« 

Textile industry 492 8,300,000 12,116 

Pood industry 4O8 8,632,500 5,539 

Building material industry 256 5,311,900 20,320 

Chemioal industry 2O9 6,407,450 3,865 

Metal-i.-07-king industry 265 6,108,240 4,941 

Wood-working industry 72 1,034,900 819 
Glass 

Paper 

Others 

Number of 
enterprises 

Capital 
(Iraai Dinars) 

492 8,300,000 
408 8,632,500 

256 5,311,900 

209 6,407,450 
265 6,108,240 

72 1,034,900 
10 123,550 

69 2,506,320 

37 925,150 

29 403, 200 

238 
992 

Leather 37 925,150 1,166 

286 
Total 1,847 39,813,210 50,282 

Souroei Central Statistical Organization,  Industrial Survey. 1968. 

Table 7 abovo shows lioensed private seotor industries whioh onjoy state 

protection and which are registered with the Ministry oonoerned in Iraq.    The 

table refers to 265 enterprises in the "metal-working industries" seotor with 

a total investment of come 6 million Iraqi Dinars and employing 4,941 persons. 

Unfortunately,  no detailed breakdown of these figures oould be obtained, but   • 

the figure« exclude,  by definition,  enterprises with maohinery and equipment 

worth less than ID 3,000.    Enterprises of this sieo or les« are not lioen«ed 
by the Ministry. 
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Rbwever,  the I968 Industrial Census gives details of four groups of 

engineering and metal-working industrias employing 10 persons or more as 

reproduoed in Table * .    O^ly P  few of tho enterprises shown in this table are 

publioly owned.    The publio/sootor enterprises in these four groups aro as 

follows1 

Irai« 
Tableó . »umber of establishments,   number of persons .employed,and 

Vfcluo of produotion of engineering and netal- 
working industries,  I960 (publio and private sectors) 

Industry 

(l) Metal products other 
than machinery 
- Metal furniture 
- Blacksmith 
- Forging A casting 
- Nails A wire 

products 
- Shaving "blades 

lumber of 
establishments 

20 
45 
13 

6 
1 

* Household utensils     12 

(2) Produotion and repair 
of maohinery 
- Maohinery repair 25 

(3) Production-   and repair 
of eleotrioal maohinery 
and eqyipment 
- Produotion & repair 

of eleotrioal 
equipment 6 

- Radio and T.V. 
assembly 3 

- Heating and air 
conditioning 15 

(4) Transport equipment 
manufacture and repair 
- Ship and building 

repair T 
- Railroads repair 

workshops 14 
- Motor vehioles 

rapair 54 
- Body ears assembly 4 
- Radiators 2 

Total 
Orand total of manufacturing 
sector (oil and eleotrioity 
exoluded) 

97 

25 

26 

81 

i^9 

I» 318 

Number of Value of 
persons employed     production Uff) 

370 
1,197 

161 

127 
11 

272 

If 606 

979 

3,194 

3,974 
40 
50 

2,138 3,235,251 
551,950 

1,844,286 
196,494 

25,936 
7,185 

609,400 

1,606 

8,237 

HT5¥ 

78,253 

4f738 
4,738 

1,233,220 

387 160,742 

67 274,703 

314 797,775 

296,075 

66,907 

43,611 
38,095 

147,462 
4, TO, H4 

159,130,842 

A.. 
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Iraqi 
Tati« 9. Suatojr of establishments and value of produots 

of four industry group» ,    1968 

Industry seotor 

(1) Metal produots other than 
maohinery 
- Blaoksmiths 

(2) Pro duotion and repair of 
maohinery 
- Maohinery repair 

(3) Production and repair of 
eleotrioal Machinery and 
equipment 
- Production and repuir 

of electrioal equipment 

(4) Transport equipment manu- 
facturo and ropair 
- Ship-building and repair 
- lailroads repair workshops 
- Motor vohiclee repair and 

assembly 

Total 

»umber of Value of 
establishment»      H£¿ü2li 

1?3,259 

3 
14 

38 

63 

160,742 

49,500 

43,611 

447,012 

It should be notod that the value of produotion shown in Tables 8 and 9 

does not includo the value oí' repair sorvioos which are a major aotivity in 

most of the enterprises oovered "by the four groups. 

Ào mentioned oarlior in this report, a major engineering oomplox is 

m»*jri.»vç completion in Iraq. This oomplex is situated at the town of Iskandria 

(about 100 kilometers south of Baghdad) and is under the oontrol oí the State 

Organization for Engineering Industries whioh is a wholly government owned 

enterprise. The total amount spent by tho Government so far on the Iskandria 

oomplox was reported to be ID 11 million (about US 130 million). The con- 

struction of the buildings and ordering of equipment were reported to have 

started in 1961. The Iskandria produotion faoilities are said to have boen 

intended mainly for the manufacture of some 33,000 agricultural implements of 

12 different typas, spare parts for agricultural implements and five typos of 

hand tools, with a total produotion oapaoity of 28,987 tons of agrioultural 

iaplements and allied parts par yaar. Tai» program» was in accordance with taa 

/... 
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Iraq/Soviet Eoonomio Agreement signed in I959 and a «ulsaequent study oonduoted 

"by the US3R.    The Government of the USSH has provided all of the equipment fcr 

this plant.     When the UNIDO/UNESOB Mission viaited Iskandria (April 1970),   it 

was impressed by the siao of the produotion faoilities,   whioh consist of five 

major "buildings - Administration, Main shop,  Foundry,   Power House and Stores. 

The Main Shop houses machinery for forging,   preas work,   heat treatment, 

fabrication,   welding,  el eotro-plating,   nuts and bolts manufacture,  tool-making, 

aesembly,   painting and oarpentry.    The oovered area of the Main 

Shop is 44,000 square metres.    The Foundry whioh has an area of 9,240  square 

metres is fully mechanised with facilities for oast-iron,   oast-stoel and 

malleable products.    It has a melting seotion with faoilities for automatic 

pouring,  sand-mixing, core-making, heat treatment,  eto.    Tho Stoios cover an 

area of 7>2/|0  square metres,    A total of 4"i million Dinars have been spent  so 

far for buildings,  and 5Ì million Dinars for machinery,   equipment and instal- 

lation.    A new building complex for training is under construction costing 1 

million Dinars which,  when operating,   is expected to train 4OO skilled 

technicians a year. 

The present staff of the Iskandria oomplex oonsiets of around lf200j 

about 45 of these are engineero and 30 are supervisors.    The UHIDO/UNESOB 

Mission was  informed that  the training and administration building will be 

oompleted within a few months.    The main shop and foundry buildings are 

oompleted.    Although most  of the machinery and equipment have beon installed 

in the main buildings,  they were not operating yet.    The tractor assembly line 

is yet to be  installed.     The equipment in the foundry was being installed. 

None of the sootions of the Iskandria industrial oomplexwere operating. 

The Iraq/Soviet Agreement also provided for the provision of neoessary 

drawings,  prototypes and teohnioal information for the produotion of these 

implements.    A detailed domand analysis of agricultural implements in the 

oountry in I968 re"ealed that a more rational produotion level should be around 

9»000 implements per year.    Because of the reorientation of the produotion 

programme,  about 70 per oent spare oapaoity has resulted.    In order to utilize 

this exoess oapaoity, the Company has taken the following steps 1 

/... 
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(i) Finalized an agreement with CSSR for the assembly of 

1,200 CO ZCHH 5511 model traotora per year with a programs» 

to aohieve looal manufacturing of around 25 per oent of 

traotor parts after the first four years of assembly programme. 

(ii) In agreement is about to he finalised with a frenoh Company for 

the assembly of 2,000 units per year of R3NA.ULT SAVIE! 2» 4 and 

8 ton truoks. 

(iii) The possibility of manufacturing centrifugal pumps is being 

explored« 

With the proposed diversification of the production programme of the 

Company»  the management expects to be faoed with a number of difficulties which 

will have to bo taoklod before the Company oan operate efficiently and economic- 

ally.    Most of these difficulties are caused by the lack of qualified engineere, 

technicians and other personnel at all levels.    Some of the speoifio difficulties 

are as followst 

a) Although a very large number of teohnioal drawings for all agricultural 

implements have already been reoeived by the Company,   these drawings are based 

on production techniques used in USSR.    There are no qualified engineering 

personnel to adapt them to looal manufacturing facilities.    The work involves 

revision of the teohnioal drawings, preparation of bill of materials, proceso 

rheets,  assembly drawings,  etc. to suit local standards system and existing 

manufacturing facilities. 

b) Although it was decided to produoe the USSR agricultural implements, 

there are no qualified teohnioal personnel to analyse the requirements of raw 

materials and materials speoifioations. 

o) It is also very diffioult to find national qualified personnel for 

stores,  inventory aontrol,  oost accounting, materials handling,  quality oontrol, 

and for other aspeóte of production and allied servio»« suoh as industrial 

engineering,  tool engineering, assembly,  development engineering, plant main- 

tenance,  etc    There is also need for trained personnel in marketing and 

administration. 

/••• 
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d) There is also a shortage of foundry teohnolog 1st« »ad Mnafers to 

•ttooessfully run the foundry. 

•) Thor« ia a neod for a training manager and other partorirai to orfani ce 

and run tho training programme to matt the preaant and futura requirements of 

the industrial oomplox. 

f) Sue to the proposed diversification of produots,  there ia aleo a need 

for managerial personnel to ooordinata a produotion programe for the induatrial 

oomplex as a whole. 

The Management of the Iakandria oomplex ia making every effort possible 

to TCüruit and train personnel required at all levels,  hut it ia very doubtful 

that all the skills required will be available whan aotual prcduotion starts« 

Although the management and members of the Mission dioouseed the possibility jf 

UEIDO extending an integrated programme of assistance in the form of a Special 

Fund project,   the management expressed some oonoern regarding the speed with 

which suoh asristanoe will be forthcoming if requested by tra Government.    The 

Management pointed out that it expects to be assembling traotors in about 3 

months tine (August 1970) and to start on its other production programme as soon 

as possible thereafter«    It war however,  agreed that the Management would 

proceed with the pro limi nary investigation of securing UNIDO's assistance in 

good time to assist in meeting their difficulties,   k detailed programme of 

UNIDO teohnioal assistance was drawn up by the Mission in order to make it 

possible for the preliminary investigation to prcossd as quickly as possible« 

/... 
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Kuur 

Z. ful AGRICULTURAL MOTOR ARS ITS PLACE II CTI BOOIDHT 

fixe gros« domostio produot in Jordan increased fron an avorte of 

JD 47.7 million in 1954 to an avorago of JD 49.6 million in 1966, i.o. at 

an annual rato of about 8 por oont.    Howover, POI» oapita incoino in 1966 

remained low at about 214 US Dollar«.    At tho ond of 1966,  tho total 

population of Jordan va« OB tima tod to bo 2.1 million and the labour foroo 
amounted to 450,000 persona. 

Agrioulturo is the moot icporta.it nootor of t.x Jordykn Eocmnny. 

About 35 per oont—'   of tho ooonomitmllv aotivo population uro oi^oced in 

afrioulture whioh oontributea 22 per oont  (1267) i»to tl.o grosu doniortio 

produot.    Howovor, agriculture provod to bo a highly unstable sootor booauso 

a large proportion of agricultural output is from dry farming aroaa whioh 

aro subject to froquent  drougnte.    Lack of sufficient water rosouroos, 

whether from rainfall, river« or springs,  rostr.'.jts tào development of 

agriculture in Jordan, whore oultivatod aroas aiaount to 13,000 k:.iB2 of 

which 73.3 por oont doponds upon rainfall and only 5.8 por oont is irrigatod 

land.   About one fifth of oultivablo aroas are usually unusod duo to lack of 
•uffioient vator, 

Tho total aroa of Jordan is approxiaatoly 97,000 equaxo kilómetro«, 

but about 87 per oent of this aroa is do«ort land.   Ixoopt for tho riff 

•alley, most of tho oountry lios at elevations of 300 to 900 motors above 
•ea level. 

Jm 
Souroo:   Metal .96»). 

A" 
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Agrioultural land lu Jordan has cfton been devastated by war and 

the people had to roap the harvests with little regard to the maintenance 

of eoil fertility and with negligible use of seil oonaarvation procedures. 

Furthermore,  uncontrolled gracing has stripped hill aroas of useful pasturo 

plants leaving the soil exposed to wind and rain.    This has rosulted in 

oxoessive run-off,   soil erosion,   siltation and consequently losrar fertility. 

The first sovon-year plan cf tho Kingdom,  whioh endod in 1970,  wao 

mainly devoted to the development of infrastructure.    Although no futuro 

plana are being formulât od at present,  attempts are boinj made to orystal- 

liso futuro diroctions.    Ae indicated by the Jordan Dovolopmout Board,  the 

production soctoro and tho agricultural production sootcr io to bo given 

top priority.    Major areas of action aro expected to include transformation 

of rainfod farcdi*; to irrigated farningj UGO cf underground wator ani*, 

introduction of new systons of irrigation,  rational oxploitation of un- 

cultivated land,  uso of hybrid ooods,   fortilizore and modern agricultural 

management praotioos,  oo-oportttivo farming,   markotinç and agricultural 

oredit and usago of modorn agricultural maohinory and iiaploments. 

The institutional atruoturo of the agricultural sootor io dominatod 

by the intense fragmentation of land.    Tho total number of holdings amountod 

to 93,492 in 1965î  36 por oont of theso holdings woro losa than 10 donums 

whoroas only around 2 per oont exceeded 5OO donums.    Tho land is froquontly 

passed over to a sliaro farmer whoce aim is quick profits.    This situation 

has boon a major hindroooe     to tho introduction of now techniquos. 

In addition to tho threo major agricultural projoots in progross - 

Dry Land Farming,  Tíhüat Projeot,  and Irrigation Projoot - throe pilot units 

on the uso of underground water (aroas:  212 ha and I50 ha) have boon started 

in South Jordan.    Attention is also boing given to tho formation of co- 

operative farming units (optimum sieo 600 ha) in tho Kingdom whoro two suoh 
.is 

units aro being formed and anothor/to bo forr.od soon. 

Tho Dry Land Farming Projeot, an FAO/SF Projeot, startod in 1967 on 

a 7,000 ha pilot aroa of Baqa Valloy noar Amman with tho primary objootiv© 

of introducing: a) integrated dovolopnent programme*! b) soil oonsorvation 

praotioeaf o) agronomic praotioosj and, d) agricultural maohinory and 

A- 
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ibploaonts suitad to dry tono fanning.   Tho Whoat Projoot was »tartod in 

Kay 1967 > in oo-oporation with tho Oregon State Univoreity and UBAID. 

Tho objootivo of this projoot ia tho doubling of whoat produotion by I960 

with tho area und or oultivation retraining almcot oonstant.    Tho four 

mothoda used to inoroaoo produotion aro s a) sumnor fallovj b) uso of 

chair, io al fertilizers f  and,  0) UBO of improved soods J 

and d) ««ad control, it is roportod that annually around 

10 plots of 3 ha oaoh aro solootod 011 which land preparation and agronomio 

praotiooB aro demonstrated and 20 plots of 2 ha each are solootod on whioh 

only agronomic prácticos aro demons ti'atod.    Trials and demonstration of 

tho moet suitablo agricultural machinery and imrloraonta and optimum tillago 

praotioos aro one of tho major areas of aotivitios cf tho whoat project. 

Tho objootivo of the Irrigation Projoot, whioh is also undortakon in oo- 

oporation with USAID,   is to dovolop underground water rosourooe and 

soiontifio wator manag omo nt toohniquoo.    Tho projoot inoludcc six form 

oquipciont units oaoh oon&ioting of a numbor of implements,  as well as a 

United number of tractors.    Thoao aro suppliod to farmerB on a rontal 

b<isis primarily to levol tho land and to introduoo tillago practicoc most 

oonducivo to tho optimum wator management techniques. 

Tho policy of tho govornmont is ala^ to  »-joura^o farmors to own 

agricultural maohinory and implements cither individually or on a 00- 

oporativo basis.    Tho Agricultural Credit Corporation whioh startod its 

aotivitios in I96I is tho primary organization whioh is rosponsiblo for 

agricultural financing.    Loans aro oxtondod mostly for tho purohaao of 

tractors,  implomonts, pumpe and enginos.    There is also a numbor of agri- 

cultural oo-oporativo sooiotios in tho oountry.    It is roportod that in 

I967»   tho number of oo-oporativo sooiatios in tho Ha at Bank aroa were about 

138, owning a total of 24 traotors.    All thoso sooiotios aro multi-purposo 

units. 

Tho Agricultural Markoting Contro, whioh is assisted by an FAO/SF 

Projoot, is ongagod in assisting farmers and oo-oporativos in establishing 

agricultural markoting units.    Tho Contro, in addition to tho preparation 

of marketing and toohnioal manufacturing foasibility studios, nay undertake 

tho establishment of agricultural products prooocsing units.    Tho Contro 

Las preparod a report untitledt  "An Boonomio Foasibility Study of a Now 

Tonato Patto Cannary in Jordan" and is engaged in tho establishment of a 

unit with a oapaoity of 100 tons of fresh tonatoos per day. 
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II. FARM MECHANIZATION 

The major orops in Jordan aro vhoat, barley (Winter orops), lentilaf 

tomatoes and melon» (Summer orops), and olivos. 'JTioat and barloy aro grown 

mostly in the desert "border aroas whore rainfall is leeo than 300 min and in 

tho valloy aroas whoro maximum rainfall is betweon 300-400 nm. ìTornially no 

irrigation on a bignifioant eoalo is oarriod out for thoso oi-ops. Tillage, 

sowing, wood and insect oontrol and harvesting operations havo been reported 

to bo meohanized to a stgnifioant levol for vhoat and barloy. 

Oovornment offioials are of tho opinion that nearly 80 por cent of 

to Lai oroj    aroas under whoat and barley are moohanized.    However,   sona of 

the major importers of agricultural machinery and implements in the Kingdom 

fool that farm moohaniaction has just started in tho country and that only 

10 per cont of tho roquirod moohanization has boon aohiovod.    In addition 

to tho traotcrs,  implomonts,  sprayers,  lovclloro and combino harvestors 

are oommonly used,    Howovor,  only tillage End sowing operations for lentils 

havo boon moohanized.    No significant progross has boon aohiovod in suoooss- 

ful U3ago of farm machinery on vogo table orops (tómateos and Kolons) and 

olives.    It is the policy of tho Oovornmont to onoourago furthor mechani- 

sation,  at an oarly date,   of tho major corrals,  1ontils, vogotablo crops 

and olives. 

Tho Oovornmont also onoouragos farmors to own and operato orop 

protooticn oquipmont.    Tho Crop Protootion Dopartmont of tho Ministry owns 

and operates larco siso oquipmont such as motor sprayers,  and povor duntors 

and also próvidos tochnioal assistance to tho farmors. 

The overall programmo of agricultural machinery development is the 

responsibility of tho Agricultural Maohinory Dirootorato of tho Ministry 

of Agrioulture.   However,  tho Department oi Agricultural Research and 

Bxtonsion is involvod in rosoaroh and oxtonsion aotivitios in all aspoots 

of agrioulturo, inoluding agrioulturai maohinory and implomonts. 

It is ostimatod that as of I968 tho population of agricultural 

maohinory and implomonts in tho Bast Bank (basod on tho total salos botwoon 

1963-1969)wsrs as followst traotors 2,662» harvostero 94j diso ploughs around 

/... 
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680$ harrows around 583} diso cultivators around 111;  and,   othor oultivators 

and implornonts 1,688.    It is aleo ostiiratod that thoro aro around 1,600 hand 

operated sprayors,   200 poworod knapsaok sprayors,  40 motor eprayoro,   35 pewor 

(PTC)  cpruyors and 5 poworod dus tore in tlio Kingdom,    The most commonly ueod 

agricultural maohinory and implornonts aro:  standard wheel traotors of 60-65 

hp,   disc harrows,   trailers and hand opcratod knapsack sprayors.    Tho colling 

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

185 JD,   and 3 furrow disc plough 160 JD.    It is also roportod that thuro is an 

incroasing trend in tho co3t of labour for agri CíA 1 turai operations.    .Agri- 

cultural labour which normally costs 0,3-0.5 Jü/day costs around 1.0-1.25 JD 

por day during harvest poriods.    Thore is also an increasing tronc! in custom 

farming,   especially forplot«hir<s,   trailer irork,   PTQ tnrcshing and combino 

harvesting.    Tho normal prevailing ratos for custom work aro as follows s 

discing to covor ocodB 0.2 JD/donun  and plowing 0.35 to 1.0 JD/donum.     It 

was reported by personnel of the Dry Land Farming Project  that a limited 

saraplo curvoy carriod out by an export of the United "ations in I967 on tho 

pattern of ownorship of tractors  in the Kingdom shov/od tho following ownor- 

ehipv distribution pattern:  largo privato farmers (10 por cent); Governiaont 

farms  (2.5 per cont)^   oo-opcrativoc (loss than 1.0 per cent)} medium farmers, 

who may also bo contractors,   (20 por cont)$  email farmers,   consisting of a 

oonsiderablo number of contractors (5O-6O por cont)j and full timo privato 

contractors (10 per cont).    It ia folt that since 1967>   thoro may have boon 

a considorablo inoroase in the porcontago of full time private oontraotors. 

No Government subsidios aro provided to tho farmers for the purchaso of 

agricultural machinery.    However,   the import duly on tractors ani 

implornonts is only 4.0 por cont and thoro is ne sales tax.    The import duty 

on Bparo parts is 42 por cent and thoro is an additional salos tax.    Tho 

Agricultural Crodit Corporation normally extonds loans to farmers for tho 

purchaso of tractors,   implornonts and othor equipments.    Tho farmor is 

oxpoctod to pay ono-third of the prioo in cash and the rest to bo paid baok 

in 5 yoars plus 6 por oont interest.    A monthly pay back systom has boon 

rooontly introduood.    It is roportod that from I96I to 1969»  tho Corporation 

oxtondod total orodits amounting to JD 703,092,   of whioh JD 563,958 was for 

344 traotors and tho balanao for implornonts.    From I967  to I969»  loans for 

A- 
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tho purohaso of 53 anginoB and 39 pumps woro oxtondod. In 1969» the Agri- 

cultural Credit Corporation oxtondod loans for tho purohaso of 93 traotors, 

96plc'ifília, 56 trailors, 9 harvesters, 20 ongines and 14 pumps. It is 

ostinm. d th.it loans from the Agricultural Credit Corporation oovor about 

ono-third of tho requirements of tho Kingdom. Tho Corporation has also 

allotod 50,000 JD to finanoo doaiors to import, for trial and exporimontation 

purposes, nodols of agricultural machinery and imploraonte which aro not uaod 

at present. 

Tho total annual doir.and for agricultural rcachinory and implements at 

prosont in tho Kingdom was estimated an follows by acme UK E:q^orts, irporters, 

an\ Government officials? traotors 400$ trailors 4OO; ohisolploughB400; diso 

harrows 50-70$ cultivators 30-60; PTO operated throshcrs I5O-2OO; hand 

oporatod knap sack sprayers 500; and doep voll punpa (9O--I8O m dopth) 50. 

Howovor, tho abovo oetimatos aro based on individual opinions and it is 

reoogniscd by all persons met by the mission that it will bo nooossary to 

undortako a rational analysis of product specifications and denand for tho 

noyt fivo years. 

The FAO Indioativo World Plan gives "the gross cropped aroa in Jordan 

in 1964 as 577,000 hectares and tho total number 01 traotors in that year 

as 1,430. Therefore, the ratio of cropped area TO tractor was 4OO. This 

ratio was 336 in Turkoy, 92 in Greece, and 65 in Cyprus in I964. Tho IÏÏP 

suggests a total targot number of traotors in 1985» basod on cultivated area 

targetE in Jordan for 198?, of 2,140. This targot roprosonfcs a growth rata 

of about 35 tractors por yoar which is considerably lower than the oetimatod 

annual domand of 400 traotors mentioned above. Tho avorago annual saloo of 

tractors, as ropcrtod by dealors in tho East Bank and quotod in tho 1970 

Agricultural Statistical Yoar book, is 220 traotors. Howovor TaMo .11 on 

pago 55 shows total imports of "•b:.-octors" for tho yoars I964-I968 to have 

variod from a low of I50 traotors in I967 to a high of 65I in I965. 

The futuro agricultural production programmo in tho Kingdom is 

basod on throe major orop aroasi whoat and barloyj lentil and ohiok peas; 

and vogotablos (mainly tómateos). Significant rosoaroh and experimentation 

is boing oarriod out, by tho various departments and projoots of tho 

A.. 
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Ministry of Agricultura, on tho use of agricultural maohincry and inplomonte 

and tho optimum tillage praotioos. Tho four major projocts (Dry Land Farm- 

ing Project, Whoat Projoot, Irrigation Project and Tobacco Projoct) and tho 

DepartmontB of Crop Protootion and .Agricultural Rosoarch and Extonsion aro 

some of tho important units whero such rosearch is being oarriod out« Tho 

moohanization of crops in tho Kingdom at tho prosont is restriotod mainly 

to tho sood bod preparation of wheat, barloy, lontil and chick poa crops. 

U30 of sood drills and fortilizor distribution ia not significant. Although 

oombino harvostors and threshers aro used for barloy and wheat, tho harvest- 

ing operations on lentils and chick peas arc undortalcon by manual labour. 

Cash crops such as tomatoos, melons, olivos aro not yot mechanized. Thus 

thoro is a groat nood for a dovelopmont and adaptation programme in the 

agricultural maohinory and implements field to suit local conditions and 

practices, 

Although disc ploughs aro mostly used for primary tillage oporatxons 

in dry land areas whero whoat, barloy, chick poas and lontils aro mostly 

grown, it was roportod that tho ercperimonts oarriod out by various dopartmonts 

and projocts of tho Ministry of Agrioulturo havo dofinitoly indicated that 

usago of didc plojghs is not dosirablo for arid zone soils. It is reported 

that preliminary experiments carried out bv tho Try Land Farming Projoot 

havo shown that thoro is a nood to develop chisolplougiis, cultivators and 

diso harrows as primary tillage implements. It is also roportod that a 

univor3al tool bar framo for tractors wau dovolopod at tho Dry Land Farming 

Projoct. Tho Buocessful summor fallow system of farming used by tho Whoat 

Projoct has indicated that a combination of chisolplough, disk harrow, sweep 

and clod orushor is well suited for arid zono soils. Tho trials havo also 

indioatod that usage of sood drills, and crop protection oquipmont aro vory 

nooossary for successful agricultural production. Experiments oarriod out 

by tho Irrigation Projeot havo indioatod tho nooossity to uso lovollors and 

rational irrigation techniques. Thus it is soon that thoro is a nood to 

assimilato tho results of those rosoarch results and exporinonts oarriod 

out by tho various projeots and dopartmonts and further develop suitable 

implernonts whioh aro suited to local conditions and also assist looal 

manufacturers by identifying corroot produot specifications. It is also 

A.. 
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roportod that affootivo usage of wheat and barley straw is an important 

ooonomio factor in agrioulturo as tho cost of straw is "botwoon JD 7-15 por 

ton depending upon the soason and contribuios up to 50 por oont of tho 

whoat crop price. Tlieroforo thore is a nood to develop hay "bailors, lwo 

to tho high cost of labour (l JD/day) for wooding, thorc is aleo need to 

idontify euitablo typos of sprayers and dustors and assist in loíal manu- 

facturo. In addition to xho above, there is a nood for tho dovelopr.ont of 

harvostors for ohiok peas and lentils. Tho Dopaitnont of Agricultural 

Rosoarch and Extonsion, Ministry of Agriculture, at JUBIEHA, noar Amman, 

is ongagod in rosoaroh and extension aotivitios in tho various fields of 

agriculturo including agricultural machinery and implements. It was 

lopcrtod that an Agricultural Engineering Section wad ostabiishod recently. 

Tho ¿action has at present four agricultural onginoors and a workshop. 

Although no detailed work programmo has yet boon formulatod, tho mission 

was givon to understand that tho dopartmont is soriously thinking of 

formulating a dotailod work programmo in tho rosoarch, design, dovolormont, 

aiaptaxion and testing of agricvltural maohinory and implements. Tho Agri- 

cultural Engineering Soction would liko to concontrate at first on tillago 

implomouts, sprayors, sood drills, fertilizor distributors and irrigation 

equipment and lator on tako up probloms involved in hay bailing, throshing 

and lentil harvesting. 

In order to assist tho Agricultural Engineering Soction of tho 

Dopartmont of Agricultural Eesoaxoh and Extension in tho propor crystal- 

lisation and drawing up of an adequate and integrated projoct, tho mission 

recommended that a UÎIID0 expert bo providod at tho earliest possible date. 

Tho export proposed may find it usoful to reoor,ncmd further UNIDO assistanco 

through tho ostaLlishmont of an integrated projoct for tho rosoarch, dosign, 

dovelopmont adaptation and testing of agricultural naohinery and implononts. 

A.. 
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III. THE EWOIUmSRINO AND METAL WORKUP INDUSTRIES 

SECTOR AND THE MANUFACTURE OF AGRICULTURAL 

MACHINERY AND IMPLEiElTTS 

*• ÎBË0T%* of ongll!10Qr*iI¥; afld..wetal produotSi 
including agricultural maohinory and inplomenti 

12/ 
Table Ï) shows total imports for group numbors—' 73-87 for tho 

yoars 1964»  1965,  1966,   I96V and I968.    It should "be notod tliut thcso 

importo include forrous and non-forrous shoots,  plates and othor skapos 

importod for transformation in Jordan«    A moro dotailod study of imports 

should oxoludo suoh items on tho basis of ond usos*    Tho imports of forrouo 

and non-forrous mot al products,  maohinory (olootrioal and non-olootrioal) 

and transport equipment oovorod by group numbors 73-87 as shown in Tablo 3D 

amount to about 26 per cent of tho total imports of Jordan.    This poroontago 

is 33 for I967 probably bocauso total imports for that yoar woro lowor as a 

rosult of tho Juno War. 

Imports for a number of solootod group numbers oovoring maohinory 

and implements usod for agriculture and/or othor purposes aro listod in 

Tablo 11.    Theeo imports roprosent a rolatively small poroontago of tho 

imports of groups 73-87* 

B. Mamfaoturiaft industry and tao status of the 
onginoering and motai-workii« industries 

It is reported that the not valuo of industrial production in Jordan 

in I967 araountod to JD 17.50 million,  i.o. 8.5 por oont of tho Oro ss national 

Froduot whioh amounted to JD 205.43 million.    Howovor,  tho contribution of 

tho motal-working and onginooring industries amount od to JD 1.04 million« 

i.o* 6 por oont of tho total valuo of tho industrial production and con- 

séquent ly 0.5 per oont of the ONP whioh is oonsidorod to bo vory low. 

12/   These group nunbors roprosont thoso usod by the Jordan Dopartmont 
of StaìETstios. 
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Tabl«l2 shows valuó addod for tho onßinooring and natal working 
industrie», Importa and apparont ooneumption for tho yoors 1964» 1965» 
1966»  I967 &nd I968.   It is o loar that ovor 90 por oont of Jordan's 
oonavoption is provided by imports. 

Jorlon1 
Tablol2. Valuo addod,  import« and apparont oonawptlon 

of onginooring r.otal-working industrio« products» 
1964-1968 

(Valuo in thousand Jordanian Dinars ) 

Tsar Valuo ft/ Ieports */ *W»«*J *" added - *"*»«*»• oonsuirption 

1964 1 I50 14 196 15 346 

1965 1 860 15054 16 914 
1966 1 640 17 960 19 600 

1967 1 560 17 973 19 533 
1968 1 750 15 412 17 162 

Sour osi Dopartnont of Statistics, fcfa 

Dopartnont of Btatis-sios, Industrial Consus 1967 and 

»y Talus addod of all ostablislunonts of bas io notai products, 
non-olootrloal naohinory, olootrioal naohinory ard transport oquipmonti 

*/ Imports of croup numbors 73-87 inclusivo« 

/ ••• 
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¿y 
fatelo U•'    ohowa tho total mabor of oatabliaamonta and nunbor of 

vorkori »orkii* for tho  onfinoorii« and motal working induatrioa aootor in 

Jot? Ann« 

Joráant 
fagioli • Btruoturo of tho onginoaring and catal-workinc 

in&wtrioa »     1967 

Industry 
Io« of 

oatabliah- 
nontt. 

Io, of 
worker» 

flaajoa A 
•alarios 
(000 JDB) 

Valuo of 
produ iion 
(000 JDa) 

Basle motal 
production 436 

Hon—olootrioal 
maohinory 4 

Elootrioal maohi- 
noxjr * applianooa   208 

Trmriaport uquip- 
meivfc 219 

3 454 

7«4 

1 156 

339 

5 

51 

128 

2 522 

IT 

415 

485 

Valuo aftdod 
(000 TSa) 

1 110 

11 

163 

276 

TO-rAli 067 5 417 523 3 439 1 560 

80U1001 I  
Statiatioa, Aisman 

'^Iffr^ir11^ Tni^t^ial Consua 1967. Dopartmont of 

Tho onginoorii« and Biotal-workinc induatrioa in tho Kingdom oonaiat 

nalnly of tho following induatrioa 1 aluminium utonaila,  dry and wot 

battorios, harbûd wiro and nails, »tool furnituro and »tool roinforeing 

bara, motal workshop»,   grey iron foundrioa,  prima atovoa, rofrigoratora 

fo* eoaaaroial uao (fi*tod with importod motor), vahiolo bodioa, puapa, 

•tono oruahora,  olivo proaaoa, and aanitary fittinga,  oto.    Hoiroror, ?3 por 

oont of thaao ontorpri«©» tmploy loaa than 10 poraona and aro noatly vork- 

ahopa, Borrioo and ropair uniti and indiridual ©raítamon and aro oonaidorod 

3m • m&wMkm ana 
Jordan Oontro for 

Transforming Induatry la Jordan (1969)i 
Sorolopatnt • 

/ • •• 



-ja- 

to aavo limitod industrial potontial.   Of the above montionod unit»,   thoso 

vaioh havo rolativoly significant oapctoitios aro* iron end itoci (»tool 

roinîoroing bara), aluminium utonsils, stool forni turo, fcattorioe,  groy 

iron foundries,  primus stove« and gas hoators,   and bodios fur vohiolos. 

It i« roportod that praotioally no raw materials for metal trans- 

forming industries aro produood in Jordan.    Thu  imports of such raw 

matorials roprosont about 50 por oont of tho total valuo of        production 

in tao notai transforming industry.   It is roportod that the throe f sundries 

prosontly oporating dopond mainly on iron sor&p for raw ru.torials,   and that 

tho iron and stool faotory imports iron ingots  for its production.     Tho 

iron and stool faotory is a  joint s*0^ oonpany wit:* a capital of JD 500,000} 

it oRploys 25O poraons, and has a production oapaoity of 60,000 tons/year of 

stool roinforoinj tars.    Production at prosont  is around 40,000 tona/yoar. 

Tho mission visited ono of tho foundrios noar Amman.    Details of tlio throo 

foundries*  I,  II and III aro as follows 1 

Capital (JD) 
I 

100,000 12,500 
III 

9,000 

Labour foroo 10 18 46 

Annual capacity 500 tons 9,240 JD n.a» 

Prosont oapaoity (ton«) 313 n.a. n.a* 

law matorial usod Billets and 
iron Borap 

Iron Borap n.a» 

It is roportod that thoro aro 18 workshops with vory euall oapaoitios 

for forging.    Thoy produoo mainly stool and iron parts noodod for construct- 

ion and for stool furniturs.    It is also roportod that thoro aro about 18 

establishments for produoing stool furnituro out of whioh only throo oould 

be oonsidorod important.    The following aro dotails of the abovo mentioned 

throo units. 

I ii III 
Capital (JD) 149,000 6,000 04,000 

Labour foroo n.a. 23 54 
Annual oapaoity n.a* 500 units 12,000 units 

Prosont produotion n.a, 400 units 8,000 units 

Product line stool 
forniture 

•tool 
furnituro 

Bods,   cupboards, 
tnbloa,   oto • 
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It il alio reported that there are throo fcotoriea in tho Kingdom 

whioh produoo household artioloa of aluminium out of ir.portod tluniniun 

ehoote.   Tho following detalle wore obtained regarding thoao throo 

foundrioii 

Oapital (JD) 

Labour foroo 

Capaoit//ye&r 

Proiont produotion 

I 
40,000 

)00 ton« 

300 tona 
(36,000 JD) 

11 
26,000 

19 
100 tona 

100 tona 
(44,000 JD) 

ill 
80,000 

24 
1 uillion uniti 

100,000 uniti 

T«a Jordan Contra for Induatriol Dovolopnont (JCID), aiaietad by e 

OÏÎ30/8F fcrojoot, ia oonduoting a lurvoy of tho onginooring and tho natal 

tranaformine industrio« in tLo Kir^jdon.    Rooontly an export in taotal-working 

lnduatrioi joined JCID.    It ia roportod that hie programmo of work ooneiete 

of tho following (a) lurvoy of oxiitinç induetrioaj  (b) preparation of 

proUidnary feasibility roporta;  (o) preparation of «arkot analyaia, pro- 

invoafcmont efcudy and phaood »anufaoturing aorviooaf and,  (d) roooemendatiom 

to tho government for a dorolcpoont polioy in thia branoh.    Tho mieeion was 

f ivon to understand that tho survey of existing induatrioa has boon alroedy 

started •   Tho aurvojr progravramo oonsista of tho anclyeia of oziatine indue- 

trioe in tho notal-workin* aootor recording produot rango, product apooi- 

fioatione, availablo faoilitiea, maohino utilisation, finanooe,  ne»nago»ont, 

teohnloai akill, diffioultioa faood, ©to. in order to formulato a baaia for 

further investigations on tho linos nontionod abovo.   Thia study, roproeont- 

lng a major aroa of aotivity of tho Contro,  will bo euffioiontly dotailod 

and will throw ooneidorably moro li^ht, whon it ia oonplotod, on tho etatus 

of this loot or in Jordan* 

A few, vory anali workahovo aro manufacturing throahing naohinoa, 

trailori, diao barro»!, plough» end doop veil pumps oonpononti.   It it 

roportcd that thoro aro two t»nufaotu*o« of trailo*« and ono mamifaoturor 

/. • • 
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of irrigation pipo«.    Tho total annual production rato in tho Kingdom at 

proBont is ostimatod to bo around IOO-I5O trnilors,  about 60-60 small 

throshorB|/70~80 diso harrows (with importad disos).    Although thoro are 

3-4 medium soalo foundries,  only two aro mnufaoturing stono orushors and 

oil prosGOB.    It is also roportod that iraprovod prototypo throshors woro 

nado by "Sohnollor" (a ohuroh group), but no ooiiuioroial prcduction 

ha« takon placo. 

^' Conclusions and rsooam indations 

Booauso of tho prosont situation in Jordan,  it would soon advisable 

not to onbark,  at prosont,  on any investigation or spooific foasibílity 

studios for tho dovolopnont of engineering industrios gonor&lly or of 

faoilitios for tho looal production of sono agricultural raaohinary and 

implomonts.    Tho timo botwoon now and tiio sottlonont of tho situation in 

Jordan should bo utilizod to eurvoy t?io oxiotin£ situation of tho oiiginooring 

induutrics and fully assess its potontialitios as voll as oxar.ino in dotr.il' 

futuro domand trends.    Such a survoy should bo undortakon with tho full 

knowlodga of tho findings of tho study being propr.rod by JCID.   It is alao 

understood that the JCID oxpoots to undortako,   in tho vory noar futuro,   an 

ovorall industrial survoy in oo-opcration with J.DCÀS and othor Jordanian 

authorities.    It would soom,  tho.'oforo,  highly dooirablo that tho onginooring 

industrios eootor bo investigated in somu moro  let cil within this survoy 

sinoo a number of proliminary studios arc alroady in handj and tliat spooifio 

products or prooossos bo idontifiod with a viow to tho proparation of 

spooifio foasibility or pro-invostmont studios. 

Tho UNIDO/UHBCOB Mission whioh vibitod Jordan in Maroh I97O has 

roooim&ondod that an oxport in agricultural mnohinory tiaiiufaoturing foasi- 

bility study bo providod for a poriod of four months to assist JCID in 

thoir study.    Although prolirinary work was oonduotod Kith rospoot to tho 

Dotal-workine sootor, it is rooommondod by tho cission/furthor work/ with 
ths 

rospoot to/agricultural maohinory and imploruonts manufacturing fio Id. 

/... 
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Howovor, tho mission had siso rooomaandod tho provision of an export 
in devolopoont, adaptation and tosting of agricultural rmohinory and implo- 
monts to assist the Agrioultural Enginoorirçj Soot i on of tho Mi ni o try of 
Agrinulturo in formulating a programmo for tho adaptation and dovolopnont 
of agricultural maohinory and implomonts.    If suoh an export is providod, 
his work could load to a nor o dotailod idontifioation of products worthy of 

further caiufaoturing foasihility analysis. 

/•»• 
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Kin&iT 

1.   TKK AOiìI COWUAAL SECTOR AKD ITS PUUS 1.4 üäÄ ¿OUNCMY 

Agricultural production ia of liaited inportnnce to the Kuwait 

•oonouy.    In 1966/1S67, the percentage contribution of the »agriculture 

and fishing" sector in the ¿rose donestic product was only 0.4 per cent. 
Of u total of 180,000 porsonö (Kuwaitis and non-Kuwaitis) gainfully ¿nployed in 1SG5 

in Kuwait, only about 1-2 per cent were reported to bo engaged in «agriculture, 

hunting and fiehiue".   W» provisional results of the 1970 agricultural 

oensus indicate that about 2,300 persons were gainfully eoployed in agriculture. 

About 14 aq. kns. were reported to be "under cultivation« in 1967, representing 

less than 0.10 per cent of the total area of Kuwait which is 17,000 a*, kcs. 

(exoluding Neutral Zone). 

Although the final results of the 1970 Agricultural Census have not 

been published yet, the provisional results give the total area of the country, 

ineludine Kuwait's share of the Nautral Zone, *« 23,000.- sq. kns.   Land 

utilisation is shown as follows: 

Table 14.    Kuwaiti  land use;  19?0 

(in thousand hectárea) 

¿rea fer oent 

(1) Cultivable areas: 
- TJhdor orope (including fallow) 492.4 21,2 

- Hot cultivated 1,481.8 64*5 

(2) Load occupied by fruit and 
other trees 87.2 >'° 

Total (1) end (2) 2,061.4 •»•* 

(3) Other land   24214 -1&2 

Total area of the country 8l?9üiBii ¿IM 

A- 



- 64 - 
Kuwaiti 

Tabl0l% Land utilisation of area* under orope aooording to 
end usee */»  1970 

(in thousand hectares) 

ÁC&a SSLJWÍ 

Hon-ooian#roiQl uses 75,5                      15,4 

Conoeroial uses 

- Vegetables 399*9 

- Cattle ond dairy prodtiots 12.6 

- Poultry O.5 
- Mixed 3,9 

492.4 100.0 

The bulk of the country's food reguireaents are inported.   The 

percentages of food inports to total inports during the period 1963-1S63 are 
shown in the table below: 

Kuwait» 
Table li),    Total inports and food and live orinai   inports, 1963-1968 

Total ioports ïoîîIlï
nLliVï 

Xfiftt (nillion K.D) aBSSè/ffn°le 6 Percentage 
1963 115.7 17.6 15.2 

1964 115.1 18.7 16.2 

1965 154.7 28.0 2O.8 

1966 169.3 26.5 16.0 

1967 211.9 13.6 6.4 

1968 218.3 35.2 16.1 

Source: UNES0B publication, Studios on Selected Développent Problem in 
Various Countries in the Middle fri^, yffn. 

The first five-year developnent plan of Kuwait ( 1967/1968 - 1971/1972) 

recognised the dnngera inherent in the economy's overwhelming dependence upon 

oil and its allied industries and services, and therefore ostablished as one 

of its cajor overall objectives of eoononic and social developnent the achievenont 

of a greater degree of diversification in the sources of the country's 

national inoone while, at the oane tine, increasing the relative contribution 

of the non-oil seotors of the eccnony. In allocating investaents to the various 

\J  Provisional results of 1970 Agricultural Census. 

A« 



- 4a - 

Listof Text Tables 
£&£i 

1. Potential for growth in tractor nuabers on ba3ia of I985 
area targets in selected countries .....•••••• 8 

2. Iraqt     sectoral distribution of total labeur force,  I968.  22 

3. Iraqi     contribution of the  agricultural se: tor to gros3 
domestic product, 1963 - 1967  23 

4. Iraq»     production of nain   agricultural   .<:-oducta,  1969  23 

5. Iraqt     importa or engineering an5  mot.;1 working products, 1964- 
1969       32-33 

6. Iraqi     selected imports of   -ajrioultur.il machinery and 
implements, 1966 - 1969       34-35 

(•      Iraqi     number of industrial  projects, c-.^it .1  invested and 
number of employees  in the private 3¿ctor, 1?63...,. ,,## 35 

8.      Iraqi     number of est Jalishciento, number of persons employed 
inri Viluo of production of   ^;i_ ine .ring and met .1  eking 
Industries, I968.     (Publir  and privati sectors).. # i-» 

9»      Iraqi     number of establishments  and v.lua of products of '.our 
industry groups, 1968 , ..,..» 30 

10#    Jordan»     imports 0.   engineering j.nd met il-,orl:ing industries .. t 

products, 1964 - 1968  54 

11. Jordd.n*     selected importa cf  m;chinery and equipment used for 
agricultural .and/or other purposes, I964 - 1968  55 

12. Jordan!     v-lue   added, imports and apparent consumption of 
engineering  xnñ metalworking industries products, 1964 - 1968  55 

13»    Jordant     structure of tie angineerin., and metal .-forking 
industries, 1967-  57 

14.    Kuw dt •     land  use, 1970.  51 

15»    Kuuaiti     land utilii'.ition of area un'er crops  according to 
and usua) 1970. ,,, 64, 

16. Kuwait:     total  imports,   and  food   and live  animal  imports, 
1963- l°*e.  ^ 

17. Kuwait»     number of holdings   and sizes of holdings, 1970  66 

18. Luwiitt     imports of d airy m -chinery,  agricultural ra-ichinory, 
and machinery for processing agricultural products,  1965 - 1968.  ... 69 

19»    Kuwait      net imports of ferrous .^nd non-ferrous manufactured 
goods, ra ichinery and trmsport e-.uiptnsnt,  1966 -  I96C  73 

20.    Kuvrait      value added, number of e3t-bUshm-nts ,   and number of 
persons  employed ¿y size of 03t .blishment in thj  engineering 
¿n    met ..Ivor-ir.j industries ,  I966 # JA 



- 65 - 

Motora, the plan provided only 0.9 ptr oent of the total inve»toent to 

the agri ova ture and aril nal husbandry sector. This percentage vat the 

lowest   in the table of sectoral distribution of total plan Investmente. 

The bulk of the funds allocated were to be «pent on forestry developnont, with 

the reminder left to the private seotor for tho development of poultry and 

cattle rearing faros. 

However, if one adds tho anount allocated to the developnent of water 

resources and distribution networks, one would find that the total invastnent 

envisaged for this sector anounts to KD. 72 nillion, i.e., 7.9 per oent of 

the total investnent plan. 

In the target yoar 197l/l972, the value of output in the scuter of 

ogriculturo nni cuinal husbandry is to be 2 nillion KD representing 0.2 per 

cent of th« total GDP and an increase of 100 per cent over the plan period, 

i.e., 15 per cent annually. \ 

The áevelopnent of agriculture in Kuwait is handicapped by the shortage 

of water, both in quantity and quality, and the unfavourable oliuatic and soil 

conditions. The governnent recently concluded a soil survoy and classification 

contract with a consulting firn. Prelininary and seai-detailed surveys covering 

a total area of about 260,000 hectares have bean conpleted and it was deoided 

to proceed with a detailed soil survey covering about 17,000 hectares in 

Soleblya, whero a pilot fare of 30 hectares is reported to be under establishment 

It is also reported that there is a Mhaid pan" under the soil in Kuwait 

and located at varying depths. The very low permeability of this layer nokes it 

necessary to take into account drainage considerations. Dry faming is not possible 

in Kuwait due to the low rainfall. 

Brackish wator is presently obtained fron two sources, one at Solebiya 

and another at Shagaya. These two sources produce cone 70 nillion g.p.d. 

but sono of this water nay contain as ouch as 5,000 p.p.a. of salts. 

A large treatnent plant was lately conpleted for the treatnent 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 producing about 250,000 g.p.d. by electrolysis. 

A.. 
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About half cf ti» total area under cultivation la under the direct 

supervision of the Agriculture Department of the Ministry of Publio Work« 

(there la no Ministry of Agriculture in Kuwait).   The remaining half is 

privately owned and may be olaesified aa follows» 
Kuwaiti 

Tablel7.   Nunber of holding!, and sises of holdings, 1970 

ifupW« of holdings Um 9t MtoWM 

5 1-1 1/2 kn. oq. 

$ 0.3 - 0.7 kn. sq. 

7 0.1 - 0.3 kn. sq. 

8 0.05- 0.1 kn. sq. 

The Govornoeat, however, naintains a 36 hootaros experimental fora, 

which incivile a dairy fam and an aninal husbandry unit. 

Agricultural possibilities will also opon up considerably when vatrr 

erpeoted fron the Shatt-El-Arab irrigation project bocones available.    It is 

expected that 70 ntllion gallons of water per day frou Shatt-El-Arab will be 

allocated for agricultural and horticultural purposes. 

The United agricultural areas which are -mattered throighout the 

country are used fox the growing of sons vegetables, and sono cattle feed. 

«he total vegetable production in 1967 was estinated to be about 600 tons, 

which represents about 1 per oent of the country's consunption in that year. 

The Departnent of Agriculture started a pilot hydroponics plant   of 

3,000 sq. netree in 1964.   Additional units were added as successful results 

were realised and in 1969 the Governaent conpleted the first cotmercial 

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. 

Mn Miti ^^.Itrv faming 
The aohievenents of the Government experimental farm have •ncouraged 

many private entrepreneurs to begin a significant poultry and dairy industry, 

and sisable market gardening enterprises. 

/# »• 
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Although in 1966/1967, the total number of oftttle in the oountry ira» 

estimated to be 10,000 cf wfaioh only 1,000 wre said to be dairy cattle, the 
mission irai advised that at present (1970) there are 6,500 dairy cattle of 
which about 1,500 imds are used for coooercial aille production and 5,000 
fyr doncstio nilk production.    However, tLe 1970 Agricultural Census 
proviaional resulta, whioh wore published early in 1971, give the total numbe* 
of cattle in the country as 4,941, cf which 2,940 are conoidered houaehold 

catti« and only 2,001 are in agricultural holdings. 

Whereas in 1966/1967, there were only 31 poultry farms, the nieaion 

ußdewtood that these now total about 70 and aro neeting about 60 per oent of 
the local demand.   The establishment of a poultry processing plant with an 
initial capacity of 2,000 birds/hour has been approved by tne Government. 
The total nuuber of chicken in Kuwait in 1970 woe ffiven as 841,517 by the 

provisional results of the 1970 Agricultural Ceneue* 

Kwtatti bedouins raise oanels, sheep and goats and it is eetiaoted 

that they raiee about one-tenth of Kuwait's neot requirement a. 

/••• 
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il*  Pam vœmmimo* 

A« Pia»wit status 

As thtrt ia Util« agricultural produotion la Kuwait, th« farm machinery 

population in th« oountry i« somewhat limited.   In spite of disouseions held 

with almost ell officials concerned in th« department of agriculture, it wae 

not possible to obtain detailed statistica on the type» of agricultural 

machines and implements und dairy machinery imported into Kuwait.   However, 

the following table shows th« total value in Kuwaiti dinar« of import« during 
th« period I965-I9681 

Table 18. Kuwaiti Insorta of dairy «aohinery, agricultural aaohin«ry 
and machinery for processing agricultural produots, 1965-68 

U2£ JL2&     mk      ML     1£& 
712.tOO     Dairy machinery 3,602 47,106 10,375 16,650 

712.900     agricultural machinery 23,000 201,832 52.G80 127,793 
718.300     Machinery for proc«««ing 

agricultural product« 142,600 113,100 25OJOO 176,600 

It should be noted that the Central Statistical Off io« of the Planning 

Board is in the prooess of completing a »I970 Census of agriculture» for whioh 

a questionnaire has been prepared. Part V of thi« questionnaire oovers "power 

and machinery« in each agricultural holding and includa« question« on machine, 

«ninal and human power used on th« holding, tractors, pumps, «»tors, transport 

vehicle«, implements, sprayer« and dairy equipment. It would seem, therefore, 

oertain that the farm mechanisation situation will be fully presented when the 
results of the o ensue become available* 

Although   a potsntial stärket may exist for the following agricultural 

machinery and equipment, local production for th« «ole parpo«« of meeting local 
demand would seem to be unrealistic for most itemst 

Traotors 
Diso plough« 
Small fertiliser distributors 
Peed grinder« and chopper» 
Planters 
8prinkier-type irrigation systems 
Orain storage equipment 
Knap sack «prayer« 
Dusters 
Bucket «pray pumps / »•• 
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Any futuro afrltultaral protaotloa to ferait «ill aaajt probably raly 
haavlly ta tat uaa of anoalnory.   Judfi&f by iwtwt Initiativ« M Ite i« 
«tala 1» raaaoaablo to asaaot «hat «boa tao «oil aurvayt boia« «aatrttJaM 
•M tonplotoá, araot tolaotoa for production, and wator roaoureoa oado avilliU«, 
tat fovoroDont vili prooood to ooiontifioally identify oropa to bt grow ani 
vat eeehinory roquirod.   lumit vili beta no diffioulty la laportlat tho aoet 
tuitablo oquxpaont roquirod. tut amy aaod faitea latió» toohnloal afflatone« 
la tat aeleotion of ta« typ» of oquipeoat boat oui tod for tho opop pattern 
idoatiflod.   Itoauff of tao preaeat and futuro »IM of afrioulturol produotion, 
it would aooa »oat unlikaly that Aurait «ill tabark on ita ova oa any produot 
était*, reaearah, iovolopaoat or oren adapta ti oa of ttlttlag a«rieul turai aaohlaof 
and iapleaemtt«   It if oortainly ehtapar tant auoh «oik la uaftertatea ay 
international aanufaoturera or poeaibly by aei#abourlnf oountrlea «aar» 
faolUtlM antat and ooadltioa* of Mil, rainfall, ttt«« nay bo aiallar. 

/••• 
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ni. IB IWOBWUL SKfQt AXD »TU WOMQU» UTOTBTtlÄ 

Mfad induatriolitation oould hala eo&aldarably In aohiarinf ont of tha 

Mia ttJwtliM of davalapntnt in Kuwait, aanwly, dirartlfioation of tht aoonoay 

and broadaulog iti baaa la ordtr to raduna dapandanot on oil.   lowaw, 
Industrialisation li handioappod by nany faeton.   Tot »oat inportont of 

tati* 1« tao abatnet of non-petroltuB raw aatarlali, xht «ali •*»• <* th* **• 
aarket ani tht abortase of «killt ooupled with thtir high ooet.    On tao other 

band, capital and ontrepreneurthip art abundant. 

Bxletinf induetrlet la Kuwait oithar aatar for tha loaal aarket in 
eoMtruetloa sartoriale, rapair and naintananaa work, or ara patrolaua bated. 

Tha 1966 »lirait Industrial Centue ehowa tat total nunber of tttabliebBeate 

la the nanufaeturinf eeetor   to bt 5,003.   Thit fifuro inoludea ettablithotnte 
anployinc *••• thon * P*"ona as teli ai thos« eotloyinf orar 100 portoni. 
Tat total value adda* within tho ttotor in 1966 wat gi*tn at ID. 500,464,068. 

Neat of tho aajor induetrial ettatliehatntt art looatad la tht industrial 
fark aaaaftd by Shuaiba Araa Authority.   Thie park it loeated about 50 ka. fron 
frémit elty aal ©etere aa area of about 9 adlUoa to.« a.   Tha Shuaiba Arta 
Authority providtt eervieee to atdluB and larft aoalt tttabliehmenti approved 
by tha Oofaraotat.   Tha port facilititi, roada, load (rant .01» ID./tq.o/yaar), 
natural fat, tltotrleity, awaat and eoollaf watar art provided by tht Authority. 
Saat af tht laduttrial unita optratlnf at prtttnt art Kuwait latioaal Petroleum 
Conpaay (KUCP), Pttro-<!h«aieali Iaduttry (Kl) «* Kuanlt Chaoioal and fertiliser 
Coopany (KCPC) and two avail oaejenieet (a) Nagaebar (aaklaf drilling elay)i 
and, (b) Kraaanoo (nalntanenct of htat aaahanftrt).   Oat aoooaia and ont oaatnt 

pianta ara und« oonstruction. 

gJttvoiti inporta of aaohin*ry acd uth*r efulpBeat reaohed a peak In 1SC0 

Whan lnduatrial an¿ eonetruetion notivi ti«»e wara at a naxitsta. 

»eoeuee of tha law flat rate of 4 fer teat M valeren. *•»«* *»*»» *• 
Cuvait aarket it highly eoofetitive and therefore quality and daaifn ara 

ttitntlal faetort. 

Tha Kuwait oliaete oalls far aaahlaa and aathlat toola waloh art abla 

tt rtaitt htat aal oorraaiaa osuted by «* praraiUa« high hueddlty. 
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Climatic condition«, rough handling «A inadequate mointenanoe oause 
rapid deterioration of equipment.   Depreciation of machine and   machine tools 

it oaloulated at 30 par cent annually. 

Tabi« 19 shows net inporti of ferrous and non-ferrous   manufactured 

foods, machinery, and transport equipment for th« years 1966, 67 sud 68. 
In 1966, ntt importa of these itema accounted for about 5I per cent of 

total importe, in 1967 thie percentage was 48 per cont and in I968 41 per oent. 
Although the percentage appears to be decreasing, it still represents a considerable 
portimi of total imports which is not unusual for a country like Kuwait with 
a ^twy small market, very high oj£ oapito income, no foreign exchange restriction, 
and many major development projects being implemented« 

Table 20 below summarises the status of manufacturing in Kuwait in the 
four ISIC 0roups 35» 36, 37 and 38.   The total valu« of production for these 
four groups is KD 9,438,286, but it is significant to note that almost 10 per 
oent of .his total value represents repair services and 36 per cent manufactured 
pioduots.   The share of these four engineering industries groups in total value 
of production in the manufacturing sector is very small, amounting to only one 
per oent.   Another feature of this sector is the preponderance of small establish- 
ments.    953 establishments of the total of 1035 i* *hi» sector employ Uss than 
ten persons and 633 of these employ loes than five persons.   Furthermore, the 
share of value added for the four groups to value added for the ont ire. manufacturing 

ssotor is only about one por cent. 
Although no detailed classification of the establishments in this engineering 

and metalworking sector is available, the following is a classification of 27 
important establishments within the sectort 

Aluminum windows 5 
Oast iron products 2 
H"ieehold metallio ware     1 
Iron-working 11 
Natal containers 1 
Metal furniture 5 
•hip building 1 
Steel pipes 1 

A« 
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Th« Mission alio learnt that a eteel mill forraiaforoaatnt bara for 

houst con«truction (estimated, demand 150,000 tons/year) ia under consideration, 

tha Mitt i on wae able *o viait on« foundry which haa a capacity of 100 tona/month. 

A new foundry under the same management with a capacity of 4000 tons/year on 

a infle ahift or 15,000 tona/year on 3 ahift baai« ia under construction.    The 

aia«ion visited thi« foundry which ia located on a total land area of 22000 aq. 

•atre« with a covored area of 3600 aq. metre«.   The manufacturing programme ia 

planned on a three phaaea baais: phase 1 - manufactua of grey caat iron and 

oaat iron product« such aa man-hole coverà, sewage requirements, ventilation 

pipes etc; phase II - malleable castings! and, phase III - bronze plated 

fittings, water installation valves, etc   The first rhase which involves 

aa investment of 4OO-45O thousand   K.D. ia expected to be in operation within 

12 monthe.   The foundry ia to be fully mechanised and includes a complete 

laboratory for sand tasting costing 3000 K.D.   The machinery and equipment havo 

been already ordered and many items have been rocoived.   Some of the major 

maohinery and equipment arai (a) 3 electrical induction furnaces (2 units in 

phase I)| (b) 2 electrical oupolaof (c) 3 moulding lines (one line for hand 

moulding with a 5 ton overhead crane and 2 lines for centrifugal casting» 

(d) sand testing pianti (e) moulding machines; (f) 2 convoyer systems! (g) a 

complot« laboratory for sand testing! and, (h) catting cleaning equipment (pendulum 

type shot blasting, grinding, etc).   The individual casting capacity is to be 

630 x 5OO mn on small centrifugal casting line and 10U0 x 900 ram on larger 

oantrifugal oast tagline.    It WA» r sport ed by the management of this new foundry 

that the present oapacity of 4OOO tona/year on one shift basis is based on a 

survey conduoted in 1967 for the domestic market and export possibilities to 

Iraq, Saudi Arabia and Oulf emirates.   However, it is felt by the management that 

due to changad conditions, there may be problems in marketing and it may become 

neoessary to explore possibilities of producing new products.    It was felt that 

quality centrifugai pumps, and small enginea may be considered if there is a 

potential for export to neighbouring oountries. 

The discussions which the mission held with the management of this 

foundry pointed cloarly to the obvious direction in which the development of 

the engineering industries in Kuwait must proceed.   This direction would seem 

to neoeaaarily be that of export oriented industries. 
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iv. oaxoimiom AND nsoGMiiBisàTiomi 

Because Kuwait hai no shortage of capital, it is feasible for it to 

undertake the production of »on» of those engii*: ring product«, and agricultural 

machines and implements for which there ia sufficit t demand within the ragion 

or in othar nearby markets. Kuwait ia in a apaoially advantageous poaition 

with regard to those production unita whioh require relatively high initial 

capital investment and for which the automated production technology is 

sufficiently advanced so aa to require as little skilled manpower as possible. 

United Hotions assistance in the conducting of speoific pre-feaeibility 

studies designed to identify products which are potentially «uitable for 

production in Kuwait and for whioh sufficient demand exists in nearby markets 

could provide Kuwait industrialists with investment opportunities for further 

and aore detailed studies. The best approaoh nay be to start with a market 

•*udy for a selected nuabex of engineering produote and follow this wich i 

short pre-feasibility of manufacturing study showing minimum optiaum economic 

capacities of production, row materials and other input requirements, level of 

technology etc. 

Perhaps the major area where United Kations assistau  ean result in the 

greatest benefit to Kuwait is that by which the United Hâtions provides an 

opportunity for the exchange of views, on the basis of a number of studies on 

•peoifio relevant subjects between representatives of governments, Industrialists 

and users in the region. Suoh an opportunity oould be provided by the holding 

of a United Kations sponsored regional meeting to which all interested parties 

would be invited to attend and disouss short studies previously prepared by 

the United Hâtions, perhaps with the collaboration oí IDCAS, on topios suoh as 

existing capacities in the engineering industries sector in Middle East 

countries, planned new oapaoities pending implementation, present and expected 

demand for engineering produots, metal products and agricultural machinery and 

implements* prospects for the national development of the engineering industries 

in ths region and implications of other neighbouring markets i and specif io 

pre-feasibility studies for seleoted key engineering protuotion faoilitiee, basic 

to the future development of the scoter. The proposed mating oould also be 

sponsored jointly with IDCAS. Its basic aim would be that it would hopefully 
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leed to soné agreeoent on nulti-national oo-operatioa and oo-ordinotion la 

the dtvelopaent of the engineering industries, and thus anobi« oountriee of tat 

region to enbork upon investotat deolsioas with SOB» degree of assuranoe 
regarding markets. 

United Nations assistance in the field« of repair and maintenance and 

training oould alio benefit Kuwait considerably by improving the level of skills 

of Kuwaitis, and thereby possibly reducing the relatively high oost of skills 

in Kuwait • Better general awareness of the ways and advantages of adequate 

repair and oaintenanoe could also save ¿uwait considerable aaounts presently 

being spent on spare parts and wasted on equipment whose useful life is unduly 

shortened* Kuwait does not need the funds xo iaplenent national and comprehensive 

training or repair and oaintenanoe programes, but the expertise to design, 

fomulate, and spell out in sons detail such progrannes. 

/•%• 
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LEBANON 

I. THE AGRICULTURAL SECTOR AND ITS PLACE IM 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 groas domestic 

produot has been small: 11.9$ in I964 and 11.2$ in 1967. The industrial 

sector's : hare of GDP in I967 was about 13$ but commerce and other ncrvioes 

represented 43$ of ODP. However, exports of agricultural products are slightly 

•ore 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 

»eke it possible to grow a large variety of crops. Along coastal areas where 

the climate 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 areas below 1,000 metres in height teem 

to be ti e probieir. areas of Lebanese agriculture because of their low 

productivity. 

Lebanon's climate has also resulted in a number of specific characteristics 

in the country's agricultural sector. Climatic conditions have resulted in 

considerable annual variations in agricultural incomes. The dry period which 

extends for about six months from the month of Nay has caused farmers to 

resort to tree crops which are able to withstand longer dry spells and can 

also protect the soil 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 

agriculture since marginal lands already represent almost half the presently 

cultivated areas« The solution lies rather in intensifying agriculture in order to 

reduce costs of production by better irrigation and drainage methods, better 

agricultural roads and improved land levelling to facilitate the suooessful 

introduction and use of farm machinery. 

/ *•• 
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Th© total geogr*phioal area of Lebanon is 10,230 sq.knu and the total 

oultivatsd area in the eountry, in 1967» was around 390,000 ha (64»000 ha 

irritated) of whioh around 216,000 ha were actually under orope. About 40£ 

of he country*» total area is cultivable and about 20$ of this area is 

irrigable, but alirost 75 per cent of the country ia mountaineous. 

Water appears to be a scarce agricultvral resource in Lebanon, but ita 

toare i ty is further complicated by inadequate planning for the utilisation 

of the scaroe water rosouroes available. Expert opinions have expressed the 

via* that irrigation projects are the cornerstone of agricultural development 

in Lebanon and that in this respect Lebanon lags behind other neighbouring 

oountries. 

The areas under major crops and percentage of total area in 1968, are 

as follows« cereals 85,700 ha (37.3 per cevt)| legumes 14,000 ha (6.1 per cent) 

industrial crops 16,700 ha (7.3 per cent); vegetables 32tOOO ha (U.O per oent)j 

*nd fruits 81,000 ha (35*3 per cent). Por Lebanon as a whole, fruits and 

vegetables are the most important agricultural products. In 1968, fruits 

represented about 60$ of the total value of agricultural production, vege- 

tables about 1996, industrial crops about 14^ and c reals and legumes about 1%, 

The poultry industry has developed well in the last few years. 

The total number of agricultural holdings and the average sise of holdings 

in the four provinces of Lebanon are as follows: North Lebanon 37 »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 about 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 cent of the total area 

/... 
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oultivatod.    Hcwevor, largo holding! roprosont only about & of tho total 

and ara divided as follows: 

10 - ?0 ha %> 

20 - 50 ha 1>« 

50 - 100 ha    0. > 

Over 190 ha      O.JJi» 

Tho amali -izo of holdings is ocnaidorod anothor handicap to agricultural 

development in Lebanon and exports havo rocomnonded tho preme ti en cf co-cpora- 

tivas to imprcvo production and incomes. 

Lebanon is vary auch cencornod about tho development and growth of 

its agrioultura in order to roduco tho ocuntry's rolianco en cemmorco and 

sorvicos fcr 43/-> of its gre ss demostic product ( 1967)  and in crdor te improvo 

conditions in rural aroas and roduoe migration towards urbr.n centros oxpooially 

Boirut.    Lebanon,  however,  has had no comprehensive development programmo 

er plan and the economy is privato-soctcr eriontod.    ¿ number cf major 

agricultural development projects wore formulatod and implemented.    Perhaps, 

tho two most important cf suoh projects are tho Oreon Plan and Litani River 

Project. 

Tho Groen Plan Organization is an autonomous statobedy,   established in 

"».964 with a ton-year budget consisting cf about 313 million fcr farmers'  leans 

and about 39 million for non-returnable grants to farmors fcr plr.nts,  soodo, 

reads,   etc..     The Groen Plan was established fcr the purposo of implementing 

a land development programme with special emphasis en mountain terracing. It 

contributes to tho financing of earth moving operations, read construction, 

terracing,  tho provision cf soodlings at roducod ratos,  etc.,  en  the basis of 

farmors1 applications and its own cssessmont of these.    liest cf tho agri- 

cultural maohinery operations cf tho Green Plan are performed by private 

contractors,  although tho Green Plan itself dees rondor sciao oxtonsicn 

sorvioos and has had a programmo of londing agricultural traotcrs to farmors 

A.. 
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«id training theo to operate these traotors.    The Oreen Plan suooeoded in 

increasing the cultivated area in Lebanon hy 6,000 heotaros.      However, 

the Plan faoos a numbur of difficulties caused by farmers' resistance to 

new methods, shortcomings in its operations, and financial limitations. 

The Lit-mi River projeot has suooeedod so far only in completing tha 

(¿araoun dam in the Bekaa and 3 hydro-eleotrio power plants.    Although the 

project wis also intended to develop irrigation, various difficulties havs 

been delaying implementation of this part of tha project« 
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II.    FAM MECHANIZATION 

Different totals have been given by various eouroea as to the overall 

nunbor of tractors prosently operating in the oountry.    The F.»0 Indicative 

World Plan show3 a total of 2,560 traotors in operation in I964.    A study 

prepared by a UNIDO expert in 1970 gave the total of 4-wheal tractors 

imported into Lebanon from January I955 "to 14 June 1969 as 2,420, 2-wheel 

traotors 611, and crawler tractors, 455«    Another study on farm mechanization 

in Lebanon prepared in 1970 by a Lebanese agricultural economist on farm 

meoiiinization gave the total number of tractors in operation in 1970 as 4,000 

4-wheel traotors, 400 2-wheel traotors and 120 harvester-t iroühors.      The 

Official "Racuail de Statistiques Libanais" gives the following figures for 

tractors "imported  since 1^63 *nd baforo, and still operating in 1967". 

2,649 4-wheel tractors 

439 2-wheel traotors 

425 orawler tractors 

If the figures for 1968 and I969 ara added to the above totals dis- 

regarding the fact tuat some of these tractors ware  rrobibly discarded during 

1968 and 1969, we obtain the following totalst 

3 »035 4-wheel tractors 

503 2-wheel tractors 

446 crawler tractors 

Table 23 shows import figures for traotors for the yoars 1962-1968. 

The distribution of agricultural machinery and irrigation reservoirs amongst 

the four provinoes of Lebanon in 1967 was as follows«- 

/... 
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Tabal 21« Lebanon* Number of agricultural machinery in Lebanon, 1967 

Worth Mount 8 out h Bekoa Total for the 
Typ« of machine Lebanon Lebanon Lebanon whole country 

Crawler traotors 14 42 9 41 106 

Traotors 574 98 618 780 2,070 

Trällere 570 150 591 926 2,237 
Reapers/harvest er» 12 - 16 72 100 
Threshers 62 - 116 70 248 
Combined harvest ors 22 - 1 18 41 
Sprinklers 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 

Sourest Recueil de statistiques libanaises, I967 

For form mechanisation purposes cultivated lands in Lebanon may be 
divided into four areas 1 

(1) Coastal area« where citrus fruits, vegetables and bananas are 

grown, covering a total area of about 16,000 hectares{ 

(2) Flat lands in the Bekoa and Akkar valleys where industrial crops 

and others are grown or where apple and grape orchards exist, covoring an 

area of about 130,000 hectares} 

(3) Mountainous regions with moderato gradients in three major areast 

namely in Bekoa (grapes),near Tripoli (olives), and in South Lebanon (olives, 

tobaoco, etc.), covering a total area of about 35,000 hectaresj 

(4) Mountaneous regions with steep gradients and at heights reaching 

2,000 metres above ben. level, covering a total area of about 70,000 hectares. 

Mechanisation spread quickly in the plains and especially in Bekaa and 

Akkar valleys, but only a few agricultural operations are being performed with 

the use of tractors and the latter are not being widely used for operations such 

an fertiliser distribution, seed planting, potato harvesting eto. 

/.» 
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At present only standard trac tori or« mainly ueed.    However, Mat of the 

tractors used are provided by contractors M very few faraón own t rao tort.   Nest 

of the 120 harvester-thresher« in Lebanon aro used in tho Bokaa valloy. 

Primary tillage and, to an extent, sowing operation are mechan i «ed for 

o ereale in the valley area.    Among the implement«, the Arabic chisel plough, 

and mould taa-d plough are most popular.    Rotary hoe« are used on a limited scale. 

Little farm mechanisation has been introduced to the mountainous areas 

of Lebanon, and this is caused mainly by the non-availability of farm machinery 
••peciallj tractors, suited to this type of terrain. 

In irrigated areas, farmer« plough twio« a year (in March/April and in 

October/November).   Subsequently 4-6 «prayings are performed during the spring 

and summer seasons.   Tractor« are also extensively used for transportation 
in those areas* 

Beoause of the small sise of holding» in Lebanon very tei farmers o-„n 

tho tractor« working on their farms.   Therefore the praotice of privata 

oontraotor« who rent out tractor« tc farmer« is widespread and has helped 

considerably in acoelerating mechanisation.    Although the acquisition of 

agricultural machinery through oo-operativea would appear to be ideally suited 

to condition« in Lebanon, vary little progress has been made in this direction 

•o far, beoause of inherent oulturol and traditional considérât ions.    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 orchard« and land 

grounds may vary from LL 100 - I50 ha.   The«« rate« are relatively low but 
are rarely based on proper estimates of costs. 

The mission understood that credits extended by the agricultural banking 

institution, BCAIP, have not been very significant.   The «ale of traotor« by 

mo«t dealer« is on nrediti one-third cash payment on purchase and the 

r««t on a 1-2 years paybaok at 8 per oent interest. 

Figures for cost« of production 01 Lebanese fruit« have indioatod that 
labour constitutes between 40 to 70JÍ of the total oosts of production of 

different fruits produoed in the Lebanon.   Therefore, considerable bsnofit« 

A.. 



- 4o - 

41. Syrian Ar-ib Republiot    contribution of tha agriuulturil and 
the industri il sectors to nitionil income, 1963-1968     334 

42. Syrian   irab Republic s    1 md U3e , 1970     135 

43»    Syrian ^r~b Republio«    agricultural production, 1968 , ,    135 

44«    Syrian Arab Repudici    arai ind production of cultivated 
linde  by groupa of crcpa   and mohaf iz.;ta, 1968       136 

45»    Syrian Arab Republic i    tot »1 population    :id to til labour 
1'crce,   1967       137 

45«    Syrian  anb  Üepublic•    a^ricultural machinery and implorante 
sold,  1963 - 1968      I4I 

47<    Syrian Arab  Republic J     -¡-nculturai m iohinsry and impl^ra^nta 
by mohaf asat, I968       I4I 

46.    Syrian   trab Republic«    number of tractors sold for   agricultural 
use,  1958- 1968      142 

49»    Syrian  AT-b Republic*,    number of pumps  3old for agricultural 
use, 1958- 1969      142 

50»    Syri «n  »*r*o  iopublict    number of agricultural machinery 
registered at the end of  I968 by mohaiazit and country of origin.       143 

51. Syrian Arab  "¡epublic.    number of agricultural machinery 
registered at th    end of  1968 by country of orijin and horae r>o?/er.   144 

52. Syrian   irab  Republic* imports of .¡.in mat ilworkin¿ industries 
producta, I967 - 1969 148-I54 

53»    Syrian  Arab Republic • main industrial  products of the public 
sector,  1964 - 1968 155-I56 

54«    Syrian  íjab Republics    Viluo of gros3 output  and net value added 
of the industrial seotor, 1963 - 1966 157-158 

f ••• 



- 86- 

oan aooru« to Ubanti« f Antra if the introduction of saehinsry and implements 

sen »AVO «orne of these annual labour ooate.    3o«a oomparativo figurai of 

labour and maohinory costs of undertaking a numb a r of équivalant operations 

havs Leen propared for a 25 donura ap >le orohard.    Theee fitiur-s eug.,eet that 

the s afflo operations oan be performed by maohinas for a little» moro thon hilf 

whit it would ooat by manual labour. 

Although sophietioated  triotoro ara being import od into Lebanon, the 

implementa and toolo importod for use with theee traotora  tra aomewh.it 

primitive and not sufficiently rugged to operate effectively on the country'• 

tough land   ;ith ita stone prob lora. 

The baaio roquiramant of a powar unit for agricultura in Lebanon is 

reportad to be a 4060 HP standard tractor for the plaine and ^.bout 25-35 HP 

4-wheol driva orohard traotor with narrow baso, low turning radius, and ruggad 

design for the terraoes.    Undar oertain oiroumst ano e a, it hau boon tho custom 

in Leb inon to uso very door ploughs requiring the uss of or vlor tractors.     TI© 

implemento and e uipment reuirod in aric< zonoa   ire plough levellers, stone 

piokero, rotary tillara, apr-yoni, sprinkler irrigation units   ind thrjuhars. 

There is   ¿Iso a neod for suitable equipment for potato and sv^ar-boet 

cultivation. 

Although around 60O walking 2-wheol traotora ware introduced a fow years 

ago, it was observed that in future the trond will be for riding traotora. 

Heoently, 4-wheel dri\a riding traotors of 14 HP, 23 HP and 34 HP 

have been introduood and it was reported that mobile sprayers and knape¿ok 

sprayers aro also in us*.    The Ministry of agricultura owns and op orato a 

25O-30O knapsaok sprayers  and 50-75 angina driven spriyare.    Al tough 

oentrifugal pumps are'.being used at praa^nt, the future appears to be for 

submersible pumps.    Animal drawn and hand operated maohinory h avo limited 

•oops in the country. 

/... 
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During di cous oicno hold vit li vcrioue official» the following' eotinttaa 

»ero givo» of ennual dornend fer r.u-rloulturil mc.ohinery and i^plor-onta.    The 

eetinated tales figures fcr I969 «re ahovn gainât thooo deu^nd eutimataa: 

Tabi« 22»   Lu^anent    jästirmted annual daraand end sales ci 
afrioulturai ratohinery end iaplecentfl»  I96C 

1969 
Sa] OB 

istioetod Annul 
Dornend Typt» 

300 400 Standard 40-60 HF tree tora 

20 300 2u-30 HP 4-Khool drive tractor 

n.a. 200 Held beard rlc-u^ho 

n.a. 400 Arab ploughs 

nt&« 20-30 Rotary tilloro 

Uta« 300 Hand sprayers 

n»a« 25O Knapaaok eprayora 

n.a» 50 Large engine uountod tiprayers 

nia* 35O-5OO Stone piokere and oruahsrs 

" 100 Potato u&rvoBtârs 

Sona cffioials astia.:ted the total nuubor ox" traotcrs raquirod fer 

"field aeon nization" in Lebanon to be around 6, COO unite.    On o expert 

augmented (1969) that the forooaat ci' traoter imports in 1972 is about 

370 unite«  280 replacement! and 90 new units.    For 1985, thu foreoest is 

6OO unies» with 38O unite for replacements. 
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ftblt 23    Lebanon»   Number of t rao toro imported, 
1962-1966 

 1962       1963       1964      I965        I960      1967       I960        Total 

Tractor»,  track       33 51 34        69 99 25 IO 321 

Traetors,  4~whoels 275 356 234      316 237        228        260      1,906 

Trftotora,  2-vhoela   43 41 57        85 61        129 29 445 

Source 1     I969 Hoport prepared by an e:.pert. 

In summary, it o an be aeid that with respect to primary tillage,   only 

cereale and industrial crcpa are meohtinized te o  fair o::tont in Lebanon, 

although disc ploughs aro usad normally, Arab ohisol ploughs end field culti- 

vators ftre bettor inploments from the optimum tillage point of viou.     Usage 

of oead drille, fertilizar diBtributcro and orop protection oquipnant  is 

limited.    As the soope for oxtensive usage of oolf-propollad combinod harves- 

ters may be limitad, usage of FTO operated throshoro,  and haybailers  uay have 

to be explored.   Although at present, the primary tillage operations  of cash 

orops suoh eo bootroot and potato are ciooh&nizad,   thore io a need to  develop 

feeding and harvesting equipment«    With the extensive introduction of  ocm, 

there will bo e need for corn planters«    Vojotablo orops, suoh as tomato, and 

also olives havo not boon raeohunised at all.    Uith the inoro&sin^ 00ct of feria 

labour,   efforts will have to be undertaken in this direction.   It is  roportod 

that one of the major difficulties feoed in the off active lr.nd pi operation 

is tho praaenoo of stones in the fields.    The Ministry of «grioulture  together 

with F«0 exports had undertaken c programme to develop on offootive  rneohcnical 

stone picker.    Thore is a need to oontinuo tho work in this field in  order to 

develop an offeotive meohanioal stone piotar. 

Ministry of «grioulture offioir.ls and othoro oonoemed with agriculture 

often expressed the viewpoint that mechanisation of Lebanese farmsfaoes 3 mejor 

problems.    First, olimatio conditions result in the presenoe of stone«  in the 

/ • • • 
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fields and, therefore, hamper tffeetive land preparation. Secondly, the 

terraced nature of flaida nakaa the standard traotor unsuitable. In this 

oonnaxion, it may be mentioned that 70,000 ha. of terraced fields ara 

reported to hava bean abandoned by farriers buoaune of the unsuitability of 

the types of tractor* being imported into the country. At the samo tine, 

it is reported that the Oreen Plan is in the prooess of preparine 9.000 ha. 

of new terraoes over the next five years at a reported cost of LL 63 million. 

The fruit orohards in th« country also require a special typo of traotor. 

Thirdly, the farmers themselves are unable to purchase traotors because of 

shortege of funds and oru neither able to seleot adequate machinery for their 

purposes, nor to operate their machinery and maintain it effectively when the 

funds become available. 

With regard to farm mechanisation the following priorities would appear 

to be in ordert 

Or.o of thti first priorities should be the development of a simple but 

elficient stone picker whioh could overcome the hasards oaused by the intensiva 

presence of stones and make it possible to use more sophisticated farm machinery. 

Other priorities are us follows: 

- The use of secondary tillage equipment whioh is seldom used at 

present, as well as the use of beet and potato planters,plotters 

and elevators. The latter operations are presently being carried 

out by hand. 

- The utilization of croc seeding and planting equipment. Some 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 the fruit and 

onion orops. 

- The more intensive use of looally made sprayers. 

- The use of improved cultivating equipment and weed control. 

- The utilisation of harvesting equipment, the mora intensivo use of 

fertiliser distribution equipment, out ting machines, raking and 

gathering and amali threshing machines. 
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In (iddition to the inability of the majority of Ubanti« formera tc 

afford tho purchase of machinery, the prcgrebe of farm moohaniaation la 

further hindered by the farmare' inability to select the neat suitable 

implement for hie purpose« and the leek cf training in the proper ua« cf tho 

implement finally selected.    Thore is, theroforo, a pressing need for practical 

training courses, aimed at farmers, in tho «electien, operation and maintenance 

of agricultural machinery and impiumante. 

It woe aleo reported to the UNIDO/UNESOß miaaion that an organised 

repair, maintenance and operation training programma on a national soale ia 

lacking in the country.    The major dealers of agricultural machinery in Lebanon 

have a limited programme and the dealers met by the mission emphasized tho 

need for on integrated repair and maintenance and operation training programmo 

in the country to truin Lebanese mechanics, farmers and operators in service 

repairs, major overhauls, use of special tools, operation techniques and simple 

repair* and maintenance.    One possible approach which could bo recommended is to 

have a repair and maintenance training programme cf two oyóles, i.o. 

(o)    technioal servios (major repairs and overhaul) - two courses pur 

year of three months each for mechanics of existing distributors, 

free-lance meohanios, Government mechonioa and moohanic trainees 

(b)    operation and maintonanoe (simple repair, operation, maintenance 

(simple rcjpair, operction, maintenance and servioe) - 4 ooursus of two weeks 

each for farmers, operatore (free lsnco und Government) and operator trainees. 

It was felt by the mission that an integrated national repair, maintenance 

and training programme will benefit tho agricultural machinery and heavy 

equipment operations of the Groen Plan. 

With tho successful completion of the present activities cf tho Green Plan 

and tho further continuation of its programme for agricultural development, tho 

farming sector is expeoted to acquire a large population of agricultural 

machinery and implementa in the near future.   This further emphasises the 

necessity of introducing an integrated national programme in repair, maintenance 

and operation. 

A.. 
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Ths Ministry of Agricultura operate« a central trorkihop at FINAR (3 km* 

from Beirut) for repairing and maintaining farm machinery and implement« 

and tionsport vehicle« 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: 1.5 crawler tractors; 5 wheel tractors; 

25O-3OO knapBock sprayers; 50-75 engine driven sprayers and I50 transport 

vehicles. The Ministry hoe also started two practical agriculture schools 

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

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

a one year training course in agriculture for 30 students is expected to be in 

operation by late 1970. A fourth school in South Lebanon in expected to be 

started next year. Although no final decision has been taken so far, it was 

reported that the school at Nasriat Rizik, which is located on a 7*0 ha. land 

area, may be devoted to training in repair, maintenance and operation of agri- 

cultural machinery and implements. The buildings for this school, costing 

LL 450(000 arc almost completed. It is also the intontion of the Ministry to 

establish a branch at Abdeh (North Lebanon) at a later date for repair and 

maintenance of agricultural machinery. It is the mission's understanding 

that the Ministry of Agriculture is interested in establishing integrated 

facilities at Nasriat Rizik for a national centre for training in repair, 

maintenance 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 considers providing an expert to assist the 

Ministry of Agriculture 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. 

/... 
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III. NOINEERIIKJ AND METAL WOItKINQ INDUSTRIES AND 
THE IÎAHUFACÏURD OP AORICULTURAr MACHINERY 

AND IMPUliSITS 

A. Import» of engineering product« including 
»Tioultural machinery and implemonte 

Tabi Q24 •hows the imports of metals, met al »forking and engineering 

industries products for the years I96?, I960 and I969. In terms of weight 

these imports represented between 8 and 10¿ of total imports, and in terms 

of value they represented between 20 and 24;'. of valae of total imports for 

each of the three years. 

Table25 shows imports, for the years I96?, I968 and 1969 of selected 

agricultural machinery and implements. The total value of these selected 

imports represented less than 3$ of the value of imports of metals, metal- 

working and engineering industries products shown in Tabi.e?4. However, the 

items shown in Table25 represent only part of the total agricultural machinery 

and implements imported into the country. The breakdown of the country's 

published trade statistics did not make it possiblo to obtain all inclusive 

totals. 

B. Manufacturing industry and the share of the 
engineering ònd net al working industry 

The industrial sootor grew substantially during the period I964-I967. 

Industrial incomes increased from LL 4IO.6 million in 1964 to LL 492.6 million 

in I967. The percentage contribution of industry to national income in I967 

was 12.9f- whioh represents only a small increase over the I964 percentage of 

12.3/>. Exports of manufactured goods amounted to LL 145 million in 1966, nearly 

twioe the amount for I964, and represented about 39$ of total exports. 

TableSS shows the total number of establishments, number of persons 

employed and value added for industrial enterprises in the five metalworking and 

•nginoering industries groups in I964. These groups, in relation to the entire 

industry seotor reprasented about TH in terms of number of establishments, about 

% in terms of value added, and 1$ in terms of number of persons employed. 

/... 
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tow" of Zahl« in the Bekaa valley.    Moat of the existing production facilities 

developed out of repair shop  activities started nearly 1¡)-20 years ago  and 

are therefore more in the nature of developed workshops than manufacturing 

unita.      The units  at Zahle employ a total of  around 10n-150 labourers and 

produce almost 80 por cent of tho tot il production of Lebanon.    Th^re are 

around  10 rroduceis of local ploughs  (estimated total production  200 units 

par year) and 3 producers of deep well pumps;     only one company had facilities 

for quality control  and balancing.     Although  tue local Aru.b  plough is 

manufacturad ful]y by .nany units, it is the opinion of experts tuat some 

redesign is necessary and there  is room for  improvement of quality.      The 

welding and finish are normally poor,     oomo  200 ploujliS   ire  produced annually 

vith sizes varying from  a very large unit ploughing ono metre deep to  the 

smallest 20 cm.   or los   , most  of the mould board bottoms aro  importad, 

although ( «her components  are loc illy fabricated.    Irrigation equipment is 

imported  Dut one iirm specializes in the instillation of irrigation equipment 

and plin3 to commence manufacturing simple parts.      However s  tue manufacture 

and use of deep well  pumps  ie  well developed.     P.e^arding putvps,  all pai ts 

except bronze bo Aringa  and in soma cas'js bowl3   ire mide loc .lly.     It wxa 

observed that pumpa manufactured l'c.tlly are of  all 3izes   and of good quality. 

Food mixers, which   are used by the larger poultry firmers,  are  also made 

loc »lly.    These vary in size from hilf ton to  3 ton units.     Although no 

attompt his been made to jig and tool the product, the finished product is 

serviceable and of reasonable quality.      Battery cages for ogg production are 

locally made but  the methods used cannot be called sophisticated.     A variety 

of trailers, of reasonable quality are made in several workshops  and are 

adapted to the various tractor make3 operating in the country.     One of the 

main  agricultural machinery m tnuf auturers in Zah"1 a attempted to develop a 

machine for topping and tai?ing onions, but t;.e prototype was activated 

mechanically and suffered from vibration and noise - top )ing and tailing of 

onions is a labour intensive operation and it has been claimed that a saving of 

8o per cent of the laoour coat involvod oould be saved by such a machine. 

With a forecast of annual input of 600 traotor units by 19Ô5> even the 

asaombly of tractors solely for the Lebanese market could not be seriously 

considered.    However, it has been suggested that there may bo a case for the 

establishment of a small scile h ind tools factory to produco the  somewhat 

•peci il hand tools  which ars used by the local farming oommunity and the 

building industry (e.g.  picks, shovels, hoes, pick-axes, rakes, etc) 

In addition to the above production activities, there are a number of 

amili    orksLops  and bl lOksmiths doing repair work and in some cases making 

special tools to order but this is too small an activity to bonsider 

manufacturing,  Although it has a growth potential. 
/ ... 
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The produotion of farm machinery in Lebanon   is hampered by the following 

faeton: 

(1) There is virtually no protection from foreign agricultural 

machinery and implements which are imported duty fróe; 

(2) The small size of the Lebanese 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 Agrioultursi Engineering Section of the Faculty of Agricultural 

Soienoos, Amerioan University in Beirut is contributing to a very significant 

ofcfcmt in the agricultiu-al mnnhinory activities of the country.   Apart from its 

academic Activities, it is involved in assisting the Lebanese agricultural 

machinery industry to develop new products.    It is reported that recently the 

University assisted a manufacturer at Zahle in developing a standard arob 

plough suited to arid sons forming.    The University is interested in assisting 

farmers and industry by developing an integrated programme in 

(a) development adaptation and testing; 

(b) assistance in manufacture;     and, 

(c) a programme towards training in repair and maintenance of agri- 

cultural machinery and implements. 

The mission was given to understand by the activities of the University that 

they would like to participate and contribute in such national activities which 

may be started by the Government.    However, the authorities expressed a desire 

for assistance to reinforce their existing facilities to enable them to 

participate effectively. 

The Department of Machinery and Irrigation of the Institut de Recherohes 

Agronomiques at Tel Amara, is also involved in research and development of 

agricultural machinery and implements.    The institute is an autonomous body 

direetly respor-ible to tht Minister of Agriculture.    The activities of the 

department in the field of irrigation are research and development to improve 

/ ••• 
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irrigation techniques, wator management and to conduct tests in agreolima- 

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

a development programme or tho mechanization of agriculture and the develop- 

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

fessional staff,   12 mechanics and about 25 unskilled workers.    At present, 

the department in concentrating on the mechanization of sugarbeet.      The 

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

joint committee consisting of the Ministry of Agriculture, Sugarbeet Office, 

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

priorities are mechanization of potato,  corn, fruits and machinery for stone 

picking. 

The Institute,  in cooperation with a local dealer,  is conducting 

field tests on an imported sugarbeet drill and hopea to evolve a successful 

•eed drill suited to local conditions.    Tue department also has a small 

workshop.    It is the opinion of the mission that the Institute and particu- 

larly its department of irrigation and machinery is potentially capable of 

assuming a vital role in the development of agricultural machinery, rendering 

assistance to industry to manufacture new product ranges and evolving an 

overall mechanization programme in Lebanon. 

The main problems faced by Lebanese manufacturers of agricultural 

machinery and implements are lack of product ranges, non-avai lability of 

designs, prototypes and teohnical assistance for manufacture and above all 

the laok of a national policy for the development of small and medium manu- 

facturing units.    It is also felt by the manufacturers that thero is a need 

for the development of implements for potatoes and sugarbeet.    The manufac- 

turers feel that suoh a programme should mainly oonsist of selection of mo- 

dels already tried and found successful and adaptation of the same from the 

engineering point of view for local manufacture.    It is also felt that 

there is a neod to develop and manufacture sprinkler irrigation units, land 

levellers, stone piokers etc. 

A.. 
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Talcing Into aooount the nood for development, adaptation and tosting of 

agricultural maohinery and implements in Lebanon and the plans of the present 

agricultural engineering/eduoational and rosearon institutions t; develop this 

aspeot through further strengthening of the existing facilities, an integrated 

Programm« may havo to be developed taking into account research, design, 

development adaptation, testing and training in cooperation with agricultural 

engineering oduoational institutions, faru maohinery research organizations, 

looal manufacturers and major users of agricultural machinery. In order to 

»"•ist the Ministry of Agriculture to formulate suoh a programme, the mission 

reoommendod that UNIDO provide the servioos of an expert for a period of 4-6 

months. 

si 
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SAUDI ARABIA 

I.    «I AGRICULTURAL SECTOR ANE ITS PUCE Hi THE ECONOMY 

Geographically, Saudi Arabia ha* a narrow coastal plain along the Rod Bea 

separated by a North-to-South mountain range   from a great plateau vhich elopes 

gradually towards the Oulf.   Tho climate of the plateau is hot and dry with a 

brief winter season.    The whole country is extremely arid with winds strong 

enough to move sand dunes and cause serious problems by burying roads and 

other constructions.    There are no rivers or large forests in the country and 

agriculture, therefore, has been oonoentrated mainly in the many scatterod 

The extension of cultivated areas depends on underground water resources 

for irrigation.    These resources occur either as shallow perennial groundwater 

of excellent quality found along valley floors in alluvial fill;    or as deep 

water resources found mostly in sand stone.   These deep (as muoh OB 2,000 metres) 

underground water resources oonnct be rapidly replaced and need to be carefully 

utilised. 

Because of the août, shortage of wat or resource«, the area under 

cultivation (mostly irrigated) 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 

Saudi Arabia which is abcut 2.25 million square kilometres.    More recent 

eatimates put the total area undor cultivation at 4,000 aguare kilometres (400,000 

heotarep)  or about 0.18 per cent of total area.    It has been estimated that the 

cultivated area oould be at least tripled if adequate supplies of water o an be 

found.   Between 1950 and 1963, the area under cultivation grew at an average rato 

of 7*% per year. 

Statistics published by the Ministry of Agrioulture, and pertaining roughly 

to the period I966-I968 show the following total cultivated areas by districtst 

/... 
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Tabi« 28,   Saudi Archisi  Area of agricultural holding« by distri ota 

1966/67 

District Cultivât od area Uncultivated area Total 
(thousand hoot ares) 

(percentage) 

Horthern province 25.2 6.4 8.8 34.0 

Saetera province IO.5 2.0 22.2 32.7 

Vie st era province 10.2 2.C 2,5 12.7 

Qosin 32.0 8.0 237.6 269. ó 

Inner south 38.2 9.6 7.6 45.8 

Central provino« 51.5 13.0 16.5 68.0 

Qunfudah 75.2 I9.O I5.3 9C.5 

Jisan 153.7 38.8 51.6 211.3 

396.6 100.0 366.1 '164. <-• 

Field crop« appear to la« the main producta in all major agricultural 

area«.   The Ministry of Agriculture reported the present total under crops 

to be about 4.5 million donums (450,000 hectares).    Table29 «hows the pressât 

cropping pattern as given by the Ministry. 

Table 29.  Saudi arabias    Cropping pattern, 1966/67. 

District Dates 
and 

fruits 

Alfalfa Hinnah 
and 

coffse 

Winter 
crops 

Sumuer 
crops 

Vegetabl es   Total    Per- 
are a     oentage 
in     # 
(faune 

Northern P. 23,000 4,430 5 69,600 6,330 7,775 111,340    2.5O 

Eastern P. - 14,840 70 - 8,775 8,890 32,560   0.75 
Western P. 47,120 3,180 325 155,600 10,925 40,100 257,245    5.7O 

Central P. 61,240 74,900 - 256,910 72,335 152,310 617,685 13.60 

Inner south 63,470 39,160 50 266,440 99,590 14,U5 482,910 10.70 

Qssim 26,480 78,470 - 172,890 13,400 85,000 374,250   8.30 

Qanfudah 1,510 900 - 5,885 785,700 1,475 795,475 17.60 

Jisan 5IO 730 JZ— 28,915 : L810 .l?0 

TOTAL 223,530 216,610 550 956,240 2807,205 309,020 4,513,115100.00 

Percentage 4.95 4.8O 21.19 62.20 6.85 100 

*    10 donums • 1 hectare 
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Tabla 29 «bava that nuaaor cropc (sorghua «ad alllatjaooount for 62JÈ 

of oroppad araa, wintar crop« (whaat and barlay) for 21/S. 

Tht total population of Saudi Arabia vaa astiaatad at 5 Billion in 1970. 

Although «Btiaatae vary, around 6& of this total io said to ba rural pop- 

ulation spraad ovar a larga nunbar of vary saall holdinga.   Tharafora, 

iaprovaaintc in agricultural productivity would hava a favourabla incoa» affaot 

for a larga saetion of tha country's population« However, tha fact that tha land 

tanura aysten is charactariiad by saall holdinga has furthar diaoouragad larga 

privata invtataents in agricultura and pravantad tha affectiv« introduction of 

aachanication. Tha breakdown of nuaber of holdinga according t o ai*a ic ahown 
in tabla 30. 

Tabla 30. Saudi Arabias    Sisa and number of a«ri cui turai holding« 
(lata aiitiea) 

Siae of holding 
(domalo) 

10 dona» - 1 haotara 

Nusber of 
holdinga 

Paroantaga 
of total 

0 -   5 43,444 49.9 
5-10 7,326 19.8 

10 - 15 7,515 8.6 
15-20 3,479 4.0 
10-30 4,174 4*8 
ÎO- 40 2,196 2.5 
40 - 30 1,868 2.1 
50 -100 -LUS 

Total     77,201 
4.2 

Tha Saudi Arabian a conoay haa two diatinct sac tor«, a aodarn aactor baaad 

am aal aal a iubeietanoe «actor basad on agricultura.   Oil constitute« about 

52# af tha eountry'a grcoa doaaatic product and about 8G>* of tha governaaat'« 

total annual revenue. In I960, ovar 95/í of tha valua of asporta vac ©©atributad 

by petroleum and patrolaua produota. In 1967, sgvijultura contributad oaly 

about 10* of tm aad aanufacturing lnduatry 2.R* **  la 1969, agri cul tara m» 

to hava contributed only 6.2,* aad this contribution ia erpected to 
ba levar in 1970. 

Il/ 
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Til« fi rat Saudi Arabian Development Plan, published in 1971, has 

identified some specific policy objectives for the agricultural sector.    The 

most important of these are: 
(1) to utilise tho three major irrigation projects under completion 

before undertaking any new projects, bearing in mind the reporte and resulta of 

water and oil investigations; 

(2) to assist and encourage the private dector to invest in agriculture 

and agro-industries and 

(3) to terminate the extension of free services and materials (o.g. 

machinery and fertilisers) as soon as possible and to expand programmes cf 

technical as s i stanco, training, demonstration and promotion programmes. 

Tho three major irrigation projects referred to in tho Plan objectivas 

include: 

(c.)    The El-Hasa project, in the East, which is a major improved drainage- 

irrigation project expected to increase the cultivated area from abou* 8,000 

acetaras to about 20,000 hectares.   El-Hasa area suffered from uncontrolled 

flowing waters from springs which resulted in water-logging and swamps.    Other 

problems were lack of adecjuate drainage and salinity and improper distribution 

of irrigation water.   Almost half tho total cultivated area (20,000 hectares) 

is expected to be equally divided between dates and barley and on tho remaining 

half it is hoped to produce alfalfa, pulses, rice, corn and other ein^r orops. 

Most oí the area will bo irrigated by gravity from the springs and the remaining 

area by lifting water to main reservoirs feeding about 430 kilometres of concrete 

oanals; 

(b)    the other important agricultural project in Saudi Arabia is located 

in Wadi Jisan in the south-west.   The area of cultivable land in Wadi Jisan is 

•round 240,000 hectares and is considered among tho most fertile in Saudi Arabia. 

The FAO and the UK DP Special Fund ars assisting the Government in this project 

mainly with regará +0 water and soil investigation and development, research 

on crop production and animal husbandry. 

/... 



- 111 - 

II FAIM i'ücmnzLTio* 

SOM twelve yeare ago, very little agricultural machinery na« in UM 

in Saudi Arabia.   Aa tan development of agrioulture bacane an importent i 

objective, aff orti war« at art od to introduce tha usu of »achinar/ in Saudi 

agricultura,   The government eatabliehed a special «arvice which hae developed 

iato «ha* ia now known aa tha Agricultural Engineering Department of tao 

Hiniatry of Africulture. 

Tha firat «pacific mechanisation acharne launched by tha Ministry waa tha 

Mohaniaation of «atar lifting inatallation« in irrigation walla.   ïhia «chea* 

sucoaadad in achieving ita objective« during a abort period of timo;    and 

through a very attractive instalment ayate«, waa able to bring about almost * 

complete adoption of power-operated water-pumping inetallationa in the country. 

At a later stage a goveraeent operated fam aaehinary hire service WM 

•tartad.   Although, the aervic« aade a aodbat »tart with the operation of a 

•«all nuaiber of crawler tract ore for land levelling and water control operation«, 

it grew very rapidly.   The iaport of agricultural aaehiMry ia exempt fro« 

eustoac dutlea. 

The Ministry*« purenamee of crawler and wheel tractor« between 1*62 
a«A 1967 ara shown la table 31* 
Table 31. Saudi Arabiai Traotora purohaaed by the ttiniatry of 

Agri oui tura and fatar, 1962 - 1967* 

Tract or-aake and nodal 1962 1963 1964 1965 1966 1967 

(A)    Crawler t fact or«: 

Caterpillar D-8 
D-7 
D-6 

D-2 

6 
1 
6 

155 
17 

9 
1 
6 

210 
17 

10 
1 
6 

2C8 
17 

Allio ChalMra 3 35 35 
Olivar 15 15 15 
John ]>ear« 5 5 5 
Kiaaarton 5 5 5 

f * • • 
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Tub?« 11.  Continued 

Tretet or-«aJca and nodel 1962 1963 1964 1965 19Ó6 19-7 

(k)    International 

Fiat 
• 

48 

2 

75 
2 

(1 >n IT aft 

Gradara i 2 2 

Yearly Total If 141 122 214 m »Ì 

(1)   Whacl typat 

Kaaaoy Farguaon 65 99 m 162 

ttaaaay Pargaaoa 35 

Fordaoa Hajor 

70 

11 

71 

21 

71 

35 

David Si own 

Boonoay 
International 

5 5 
20 

JO 

5 

20 

,2C 

Taariy    **•* 36 •• HI iñ 105 ••• ¿IS m 

ffea liBiatry aatiaata* taa*. up to 1967, ita pure*«»«« rapraaaatad «bout 

ffijf of all importa.   ftaaad cm thia aatiawt« total Importa of tAaal tractor« 

«ara aatiaatad la tabla 32 for tao jraare 1962-1°6?. 

NM. *. 3*1*1 ^i»> H*i«.f» ***** * «**•* •* *•* ^<rtoM» 
  1962 - 1967.  ., - 

Taar tobar of emular tractor« ftftbar of «¡Mal tractor« 

1962 

1963 
1964 
1*5 
1966 
1967 

fotti 

64 96 

157 157 

tao 106 

t38 106 

»7 361 

AM mi 
It*© 1.399 

A.. 
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Th. F*0 Indicati• World Plan (IWP) g.v« the nuibir of tractor« In 

Operation in th. kin^do. in I964 aa 360.    Baaed on a 1985 irrigata* cropped 

arca target of 360,000 hectare« and a daeirable tractor/hectare ratio of Is 100 

the IMP estimated tha total tractor potential of Saudi Arabia in I985 a*  3,730 

tractor«.    However, on the baaia cf the Ministry of Agricultural uati«atoa, 

the total nuavber of tractor« imported during the eix-year period 1962-1967 wae 

•bout 1,400 wheel-tractora (aoe table 32above). 

The Foreign Trade Striatic« publication of Saudi arabia gave iwporte of 

tractor« (BIK Io. 87.01)  aa fellow: 

Tabic 33. Saudi ^abia. Iota import« of tractor.. 19*4/65-1967/60. 

Tear •tambar Value in SB 1,000 Value per unit in 

19*4/65 374 23,300 13,860 

1965/66 1,077 90,199 18,480 

1966/07 687 47,730 15,180 

1967/68 _Jg 45.426 ^^^LéJHÉJJL 

Total 2,767 206,855 

k Mniatry of Agriculture report »peculated that if Saudi àrabi» *•*• *© 

achieve lOOf •achaniaation with the ara* of agrieultui-al holding« iwcuatins to 

•beut 765,000 hact«r«e plu« a new «TOA of 70,000 hoc tarée expected to go under 

cultivation upon the c««pletion of agricultural development project«, tho country 

would require 10,000 whoel tractera with an average hp of about 40. 

Ih« far» •eolM«ii«*tion polio* of the NiBiatiy hae wuifered fro« a nuabar of 

drawback«.    Tractor« aad impleaant« and other »achinery «••* to havo be»n purohoaed 

without duo regard or «tudy of the far» aachinery rafuiraawnt« of Ih« country. 

Iter« was al«o little reeearch work «one to «»toh «*ehiMry to tho ai«« of 

holding«, oliawrtio condition« ««I the l.v.1 of technology in th« country.   Th« 
mall «iae of agricultural holding« i» the oountry haw be«» conaiderrd a «ario«. 

probi« to the. adoption of far. «achinery.   fifty par cat of «f*i«ttl%»ral 

A- 
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holdings u* i.„ than 5 donumo (see table  30). The Ministry of Agriculture 

hi» Loen, hoover,  very much «ware of the need to mechanize form operations 

not only because of the normal benefits of mechanician but alec because there 

i. a very considerable drift of labour away from the land to urban centres where 

wages ore higher.    This trend has caused a further increase in agricultural 

labour costs.    Furthermore, because of some cultural considerations,  very few 

Studi landowner, work on their land holdings themselves or allow their families 
to do sc. 

Valid and accurate total figures on the agricultural machinery and 

implement, used in Snudi Arabia were not available during the mission's visit to 

Saudi Arabia.    However, a reasonably reliable estimate   fcave a total of 

1,000 tractor, (roughly ^ wheel-type and y?, crawler-type)   a. the number being 

"operated" by the Ministry,  in addition to implement., mainly fur tillage.    This 

is ft theoretical figure since only 40 to & cf the Ministry's equipment is 

operational at one time.    No reliable figures could be obtained for implements. 

However, the Ministry cf Agriculture also reported that grain threshers were 

introudesd to the country in two different poriods.    Sixteen wo eden-framed thro.her. 

arrived around 1960 and fifty *etal-fro«ed threshers arcund 1967.    Both type, 

failed to achieve their specific objectives,    The failure cf the wood-framed 

thro.her« warn caused by climatic conditions which caused the frames to dry and 

creak;    and the metU-framed type failed becau.e straw in Saudi Arabia is moro 

brittle than the straw type, for which the machine was de.igned.    Furthermore, 

the abeence of a tailing loger prevented the thre.hing of ear. which escaped 

the thre.hing drum unthre.heà.    It was else reported that about 35,000 pump. 

(nostljr oentrifugel, but include, deep well pump.)  and about 54,000 engines 

(diesai cad petrol)   are operating in the kingdom. 

The Ministry's fleet of equipment is directly under th. îîini.try«    control 

•»d operates on euerem basi, through the 61 field unit, of the Directorate of 

tet.11.ion Servio...    The., unit, provide agricultural meohinery .enrice, a. wall 

«• other agricultural ext.ii.ion .enrio.. in plant protactioa, field crop., 

«ortieultur. and eniemi huebend,».    ft. Unit's .taff i. re.pci.ible fcr operating 

A.. 
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ând maintaining th« «quipm«nt.    Th« «election and purchase of th« equipment and 

the recruitment of technical personnel remains with the Mini« try of Agri oui tur«. 

This !• on« of th« main funotions of th« Ministry's Afrioultursi L/igineering 

Department which work« in oon«ult»tion with th« Agricultural Extension Servio« 

Department.. Mor«ov«rf th« Agricultural Engineering DepartMnt oontrols 

maintenance and rapair of th« equipment, and th« Extension S«rvice Department 

assunes responsibility for the overall programing of the aotivities of th« 

far« machinery hir« servio« as well as th« oontrol of th« fieldl activities. 

Th« maohinery hir« eervioe was primarily intended to demonstrate   and 

thus promote th« use of modern powor farm equipment.   Many big farmer« followed 

th« example of th« Government;    some of them soon bagan to undertake oontraot 

work on adjaoant farsa with th«ir own equipment.    The rental charged to ferner« 

by th« Unit« is reported to bo about one-third of th« operational oost to th« 

Ministry and about 400 less than the rental charged by privat« individuals 

engaged in hiring out tractor« and imp lenente.    It was not possible to obtain 

any e«timat«s of th« areas covered by th« tractors of ta« Ministry and that 
oovered by privat« farme r»/oont reo tors. 

Iihaa been reported that SOSM of th« small faraere war« oft« unabl« to 

avail themeelvea of the Ministry1 s eervioe« beoauso of finanoial inability or 

beoause their fanas offer«! littl« opportunity for th« us« and application of 

far» maohinery.   Th« mechanization situation is reported to be bettor on larger 

farms.   However, the utilisation efficiency of equipment is still limited by 

field conditions.    Table J4 was oompiled by th« Ministry of Agricultura and 

i .lustrât«« th« degré« of under-utiliaation of the fleet of tractors.    The table 

is basad on a minisnai number of hours of annual operation considered sufficient 

for a wheel tractor (1000 hrs.) and for a orawler traotor (1500 hrs.) to be 

eeononioal.    It should be noted that this table refl«ets not only the degree of 

teaser-utilisation but also drawback« in organisational system in «ff«otivo 
utilisation of the fleet of tractor«. 

/... 
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TeblaM 
Saudi M 

.   Number 
1966/67 

of 
oraance 

.rabidi                   tla.« 
and performance ef/Ministry' 

and 1967/68 
• fleet of tractors 

Pei-oentßge 1966/67 
orawler wheal 

196 7/68 
standard perf crawler wheel 

0-10 8 20 2 22 

10-20 8 15 6 19 

20-30 5 - 7 11 

30-40 io 3 10 - 

40-50 4 - 11 - 

50-60 3 1 6 - 

60-70 - - 6 - 

70-80 1 - 4 - 

80-90 1 - 3 . 

90 -100 1 - 2 - 

Depot« net r* portine IL g J. JL 
fot al number of dépota 59 59 56 58 

fhc «ajor causes for this high pere ont ago of idle equipment are said to be 

the unavailability of apare parts, when and where they are required, and the 

large variety of makes cf tractors.    Furthermore, the level of repair and 

aointerance and other personnel whioh the Ministry is able to recruit under it« 

present levai of salary soaks, is «uch be lew the required skills.   This low 

level of personnel has also contributed to the creation of organisational 

bottleneck«, whioh have further contributed to the inefficiency of the c paration. 

Officials of the Ministry of Agriculture are now of the opinion that 

(a) the aia of the Ministry in the initial introduction of farm 

sechanisation has bean achieved; 

(b) too aany of the Ministry'« personnel are occupied in one way or 

another in the Ministry's progress» cf purchasing, operating and Maintaining it« 

fleet of tractors and equipment | 

/ • • • 
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(c)    the time ha« come for the Ministry to transfer this operation to the 

private aector aa well as to the formers themselves. 

Tho official« believe that the demand for machinery has now outstripped the 

resources of the Ministry to satisfy it and a policy of increased involvement 

toy the private sector through private ownership is being formulated.    The Ministry 

of Agriculture officials havo, therefore, recommended that the Ministry's role be 
restricted tot 

(a) establishing the optimum ways and means of .neohanizing all sises of 
farms in the kingdom and 

(b) establishing a farm machinery purchasing advisory programme backad 

ty machine performance testing facilities and screening procedures. 

from: 
It would appear, therefore, that farm mecahnisation in Saudi Arabia suffers 

(1) Inadeguate selection of equipment; 

(2) Inadequate operation! and 

(3) Inadequate repair and maintenance. 

The problem of inadequate «election of equipment 
——r. 1 —...    -—.    .........    _. 

The UNIDO/UNHSOB mission understood that although during the past ten years 

«ore than 20 types of tractors and various implements, 34 makes of diesel engines, 

12 makes of petrol engines and 19 makes of deep-well pumps and other equipment 

have been imported for use in the kingdom, there appear to be no suitable 

facilities or qualified personnel to undertake product performance evaluation, 

analysis of economics and suitability, adaptation for local conditions and 

product 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 Agriculture and 

Water. Most of the area presently under field crops is under limited irrigation, 

and soil type varies from sandy loam to sandy humus. It seems that the tractor 

most commonly used at present is a 60 hp. standard tractor with disc ploughs, 

disc harrows and cultivators. 

A- 
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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 wan concluded 

that the machinery range may include in the future standard 35 »P- tractors 

with provision for tropical agriculture, chisel ploughs, mould board and disc 

ploughB, spring loaded and rigid tyne cultivators, leveller planks, furrowors, 

simple seed drills, fertilizer distributors, knap-saok and hand sprayers, 

centrifugal and deep-well pumps, small and medium size engines for agricultural 

usage, sprinkler irrigation units, mowers, reaper binders, threshers and 

combines etc. At the saire 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 features; 

versatility   simplicity in operation, low maintenance requirements, and abi- 

lity to >vork in confiaba, are as without disturbing ths 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 

theso resources, and expensive farm machinery introduced only as and when needed 

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

(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 amiAl  machines which permit the use of the 

animal power resource for field-work; and, 

(3) The introduction of light, inexpensive po*er farm machinery on such 

farms where a power deficit exists. 

However, in orc^r to identify products and products specifications correctly, 

it is necessary that ; 

(a) «sleeted machinery and implements should be tested under actual existing 

local soil and agricultural conditions with necessary adaptations to determine 

their suitability and economics; and 

(b) 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 developed machinery 

and implements;    ana 
(b) Assistance being extended to local manufacturers through rational 

product identification and product specification, thereby facilitating local 

manufacture. 

The Research and Development Department of the Ministry of Agriculture and 

Water, having already identified the above mentioned needs, has submitted a proposal 

for the establishment of facilities for testing, research and development work. 

In order to assist in the proper crystallization and drawing-up of an adequate 

and integrated approach,  the UNIDO/UNESOB mission recommended the provision of 

an expert to the Ministry. 

The Department's proposal gave the following estimate of equipment required 

and cost over a five-year period (startin g from about 197O):- 

Table 35s-    Saudi Arabia:    Estimates cf equipment required 

and their cost over a five year period. 

Equipment ^    Total coat 

 1 •———— (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,  «prayers "* 
and dusters etc.) 

/... 
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Tao uroblom of inadequate operation snd inadeguato repair 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 

especially acute in Saudi Arabia.    Therefore, the need for training programmes 

and incentives in machinery operation and maintenance and in farm machinery 

management at all levels cannot be over-emphasized.    The Government is aware 

of this serious need and has already initiated several such programmes.    Most 

important of these is the Farm Engineering Centre,  on PAO 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 engineering practices.    One of the Experts of the Centre 

(The Trials and Demonstrations Expert)  woe expected to start his work by first 

undertaking a survey of existing agricultural practices, and usage of farm 

machinery based on extensive travel within the Kingdom.    The purpose of this 

survey is primarily to develop suitable training programmes.    The UNIDO/UHESOB 

mission also recommended the provision of an txpert to assist the Ministry in 

improving the operating efficiency of its fleet of equipment. 
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III. THE ENGINEERING} AND METALHORKINO INDUSTRIES SECTOR AND 
THE MANUFACTURE OP AGRICULTURAL MACHINERY AND IMPLEMENTS 

A. Imports of engineering and metal produots. inoluding 
agricultural machinery and implementa 

Table j6 shows imports of engineering and metalworking industries produots 

for the years 1964/65 to 1967/68. Tho imports shown against BTH items Nos 73 to 

81 include imports of the baso metals in an unworked oondition. However, in 

most oases imports of the metals represented an insignifioant proportion (up to 

2%)  of total imports by value. But, in a few oases, the proportion was high - 

e.g. in 1967/68 the proportion of tin metal imports to imports of the metal and 

articles thereof (BTN No. 80) was over 75#. However, the value of imports of 

metals represents a very insigni fi oant peroentage (less than 0.2$) of total 

imports of the entire seotor of metals, articles thereof, and machinery and 

equipment. 

The imports of engineering 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 35JÍ of total 

imports. 

Beoause of the system used in aggregating import figures in Foreign Trade 

Statistics pullioations, it was not possible to asoertain whether import 

figures of agricultural machinery and implements as shown in table 37 represent 

all suoh iuports or not, It seems possible that some imports were cxoluded from 

the table beoause of the aggregated headings gi"en in national statistics sources. 

This faotor may be one of the causes of the variations whioh oan be seen from 

table 37. The value of annual imports of agricultural maohiBery and implements 

varied between SR 25 millions in 1964/65 to SR 92 millions in 1965/66 but dropped 

again to SR 47 millions in 1967/68. The high import value in 1965/66 is due 

mainly to a large increase (almost 300JC) in the number of traotors reported to 

have been imported in 1965/66. 

/... 
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The value of the imports of agricultural machinery and iraplamonts 

rejresents only i small   :.arcanta{;o of total imports  (about 2-4 per oont), and 

a slightly higher  -ereentaga of the importa of ansineering and met al working 

industrias. 

B. Manufacturing industry add the status of the engineering 
and instai working industrias 

Industrialization in o wdi   uc.ibia started in  aarnest only Jurina the 

p. t decide when the number of eet iblisutnonts incraased subatuiíially and the 

àvorago  size of firms  xlso  inoieased.      This growth his t alean plaöo largaly 

xa a result of the initiative of private entrer aneura -*nl  .overrun nt support. 

The developm nt of industries in the kingdom is, hoover, h .mperod by   i 

number of difficulties such  is the fragmentation of mirkote for industrial 

products, ooupled with inadéquat.* transport  and a largo linci are^i, the 

scarcity of local ra* matorials   -nd of m ..n pâment   md technio.l know-how and 

the low productivity of 1 ¿hour. 

Manufacture industries in S.udi   .nbi . are ohar notorized by the 

limited  extent o/ inter-dependenca with other sectors of the ûconomy. 

Almost  all manufacturing industries depand on local markets ior the unie of 

thoir produots and on imports for tLa supply of r^w a-atori .Is.    Furthermore, 

a considerable proportion of installed oap-uity in manufacturing industries 

remains  idi-; for one reason or another. 

An "Bstibliahment  3u voy" undertaken in 1967 revealed th -t thore ware 

.about 9,665 Meatiblishm..iitsM in the kingdom.    An "establishmont" was dofined 

as omployin; ons or moro persons.    However, a ¿urvoy of "manufacturing 

establishments" employing five or more persons waa carried out in 196? for 

the throe main provincaa  of the kin¿dorn.    This survey reveüod (see table 38) 

that over 6n per oent of  the establishmonts surveyed were loc vtod in the 
17/ Western Province. - ' 

The establishments  uurvey, whioh o< verod those o ;ployin¿¿ ono or more 

persons, 3ho.;ad that 1,018 establishments, or ibout 10.5 por oont of the total 

number of establishments  were engaged in activities filling vndor ISIC 

numbors pertaining to engineering <*nd metal-working industries.    These .aro ISIC 

Nos. 341 ,342|350,360,370»381,382 and 383. 

1j/ The kingdom is divided into five main province»!   Central, ¿estera, 
Eastern » Southern and Northern. 
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Table 38.   Saudi àrabi at Iu»bar of manufacturing establishments, persons 

employed, and total paid up capital by ragion, 1966/67 

lumber of establishments Total Io. Total Pei 4- 
ISIC Nana of indu« tri ai activity per provinoe of porsene Up Capital 

r 1000 SR lumber Cent .last.West .Total 

5 

ISIC group 

50 

t/ 

202 Dairy produota 2 1 2 2,188 

208 Sugar oonfectionery 3 1 10 14 3«7 3,637 

209 Miscellaneous food producta - 5 13 18 1,126 31,947 

214 80ft drink and carbonated 
water 

2 2 8 12 861 18,485 

231 Finishing textiles - 1 2 3 45 1,240 

243 Hearing apparol, except 
footwear 

1 2 1 4 76 836 

251 Sawmill«, planning and other 
wood mi 111 h/ 

— — 1 1 15 200 

260 Furniture and fixturea 8 2 20 30 622 7,137 

272 Art i olea of pulp papar and 1 2 2 5 132 2,159 

260 
papor board 
Printing, publishing and 
allied industries 

7 7 13 27 614 15.450 

291 Tanneries and leather fi- 
nishing plants 

"" — 1 1 178 2,000 

300 Rubber products - - 2 2 70 739 

311 Baaio ohemioals, includine 
fertilisera 

- 3 1 4 439 102,700 

319 Miscellaneous ohemioal pro« 
duota 

- • 1 1 84 3,375 

321 Petrpleum refineriea 0/ - - 1 1 230 70,000 

331 Straotural olay products 5 12 28 45 942 15,667 

334 Cement 1 1 1 3 981 96,250 

339 Hon-Mtallio mineral produota 5 6 3 14 318 15,387 
(not elsewhere olaaaified) 

30,380 341 Iron and steel baaio indus- - - 2 2 200 

342 
tries 
Ion-ferrous uetal baaio 
industries 

2 - - 2 46 208 

350 Metal produota exoept e - 17 25 444 3,349 
machinery and transport 
equipment 

360        Machinery, exoept eleotrioal   2 
machinery 

381 Shipbuilding and repairing 

383        Motor vehioles 2 

394        Jewellery and related 
artioles 

399        Manufacturing industries 
not elsewhere classified 

Total 

2 

t 

1 

2 

3 

1 

i      1       4        8 

J!    4¿   lif     lit 

46 

23 

39 
10 

97 

8,074 

905 

694 

435 
150 

1,924 

427,442 

Souroet ISDC A.. 
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Tabi« 16. Snidi Arabia*    luabur of aanufioturing establishments, parto«» 

•aployad and total paid up OApit^l by ragion, 1966/67, {continued)« 

%/ Aooordin^ to replia« to questionnaire« plu« titira ite« by CDS, when 
~"    d«eraod necessary to oorroot obvioue understatements. 

b/ Siunills, planning and other wood «ill« are not inoludôd except on« 
"*    establishment in the Western Provino« produeing for ti.o market 

•butter windows  and doors. 

0/ The) Pis-Tinura Rafinory of Araoo in the Eastern Frovinoe is «xoludad 
"   fro« this table. 

/ • •• 
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The monuf us turine estibliaura-snta survey showed thit tharo wer« }8 

establishments, or 16 por cant of the 237 m.:nuf >cturine establishments 

surveyed, engaged in metal-working or engineering industria;.     Vkese are 

ahoim in table 38   *¿*inat I3IC Nos.   3411342,350,360,381   ind 3Ö3-      Twentyfour 

of these e3t¿blishm nts wore 1 oc it od  in ths l'estera Province;  I4 in the 

Centril Province and none in the luitern Provinca.    The predicts of   these 

eat Abliahments arsi    steel b^rs, cms,  Aluminium wire, kitchtnvf*rj, springs, 

t ml a, trailers  xnd sm >.ll boats. 

The totil p.iid-up cipit *1 of  thoji   38 nunuf acturing 93tabli3L«3nts V:ìS 

givdn   i*  ibout SB. 36 million, or about 8.4 per cont oí   tct.il paid-up capital 

for  the 237 ¿unuf aoti rinj est ..bli.ihinants surveyed.     It  is intarostinj to not<3, 

how«v.«r, that about 83 par c&nt of the ¿aid-up capital of the engineering and 

«et al working industries  eetaoliah.aonta io .¿t tribut *.,la  to Iron   jid CJteel 

BAJíO Industries  (ISIC No. 341 ). 

It wis reported in a study undert-kon by  id vi sors to the Ministry of 

Conuaan. and Industry t.: it the  Mvalua or importad metal  producta" rosj it an 

annual rito of 2o per cent during the   uriod I960/1  tc  1966/67»      During the 

aoaa  period, total imports were reportad to have grown at the rata of I4 per 

oent per year and ONP at  12 ¿>er cent per yoir.    The study  ;lso presented a 

tibio of annuii growth rates for soma individual categories of engineering 

and *e til working products.    This table is reproduced in tibie 39* 

/... 



- 129 - 
TaH* «?•      8fü<H frfll»'. ,34foHl HFtttt ?f ITW Pro<M>U (8ft n»U|ions) 

iga  (1962/631 » Ilea Ï1966/ m 

Mechanioal machinery and appliances 

Electric il m-ichinary and appiiancos 

Iron and steel primary form« 

Secondary iron and stoel produots 

Kotor vohicles 

Miscellaneous bise metal articles 

Metil furniture 

lia port s 

1382 H        1386 H 

59 

44 
38 

16 

87 
6 

4 

218 

131 

109 

46 

169 

10 

7 

Per oent 
annual 
growth 

44 

37 
37 

34 

17 
16 

11 

Table 4<"* shows  actuil growth rvt.33 of total imporLsi of imports of 

met ¿Is, en_,inaorir».j  and met ¿lwcrVin-j industrias    reducto  and of imports of 

agricultural machinery  and implements for   t.a ye*ra covar dd in t'.ble 36.       The 

average growth rites   ¿re lower th »n  20 par cont   and 14 per cent, but this nuy 

have bean caused by a different definition h .ving baen   ado tud for the import 

items included in calculating the two serios of growth rates    .nd  ilso because 

of  the consequences of  the I967 political   ind military ovonts. 

Table 40»  Saudi Arabia» Growth  ratea or total imports!  motáis» engineering -xr-fi. 
motalwcrking industries,  and agricultural machinery  anfl 
impíamente 1964/65"^" 1967/¿é. 

Total imports Imports of metal* 
engineering and 
metal working 
industrias products 

Imports of agri- 
cultural machinery 
and implements 

Actual Average Actual Average 
annual annual annual annaul 
growth growth growth jrowth 
rate rate rato rate 

1964/65-1965/66    21 9.3 41 

1965/66-1966/67    10 9.3 7 
1966/67-1967/68 - 2 9.3        - 3 

13.6 

13.6 

13.6 

Actual 
annual 
growth 
rate 

267 

- 44 

- 8 

Average 
annual 
growth 
rate 

23 

23 

23 

/... 
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At prevent,    there ia no bes« metal produotion in Studi Arabia.    The 

Qenerel Petroleum and Mineral Organization (Patronin) taa been aoaicned the task 

of developing baeio notai produotion and its conversion into primary forns. 

leoauee of the reportodly huge iron ore depooits found in a nuriber of areas in 

Saudi Ambi-, and tho availability of a ready oouroo of unorcy, and tho 
iuportance of iron and oteel to industrialisation, Potroain   has 

given priority to the creation of en integrated iron and steal industry. 

Petromin started its programmo by establishing a Steel Rolling Mill in Jeddah 

where production started in I96T.    The mill was designed for an annual 

production capcity of 30,000 tons (two daily shifts)  or 45iOOO tons (tnree 

shifts).    The production programme includes reinforcomont wires (6 to 10 mm) 

reinforooment rods (10 to 20 mm), si« sises of sheet iron and threa sises of 

angle iron.    It is planned to expand the plant, in two stages, in order to 

produce square and round iron rods, ohannel iron, iron boams etc.    In 1970 it 

was reported that the mill was only operating one shift. 

Tho Saudi Arabian metal fabricating sector, as a whole, m still in its 

early stogea cf development.   However, imperta are rising rapidly and tho Saudi 

industrial aactor is expanding rapidly, thereby creating opportunities fcr 

additional production oapaoity.    However, Saudi light engineering and metal- 

working industries have net beon able to take full advantage of the e o 

opportunities mainly beoauao cf lack of guidance and ossistanco in raanagomunt and 

product identification. 

One private enturpriae, in Jeddah, vieitod by the UNIDO/UHESOB mission was 

engaged in a number of aotivitiea related to tho metal fabricating  aeotor suoh 

as the fabrication of tin cans, gasolino tanks, ateel struoturo, ehips and 

tenders (25O-4OO tons). 

C.   Present etr.tua cf agricultural machinery manufacture» 

Ho agricultural machinery and implementa, or parts thereof, are being 

manufactured or fabricated in the kingdom at present.   However, on the basis of 

visits paid to four metal workshops by the UNIDO/UNSSOB mission and as some 

agricultural implementa are prefabricated from standard oemponenta suoh as 
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angles, teams etc,  it is felt that existing facilities could undertake 

fabrication of parts and equipment.    The. skills required for such fabrication 

and assombly are not of a very high level, but there will be need for assistance 

ard guidance regarding product identification and production requirements and 

possibly also some financial assistance. 

D« Conclusions and recommandations 

The time seems to be appropriate for the government tc adopt a comprehensive 

policy for the promotion and development of the engineering and metalwcrking 

industries sector.    With regard to the sector as a whole, policies need to be 

formulatod to improve national training programmes and facilities and to expand 

overseas training programmes. During the early years, it may be found useful 

tc liberally import the required skills.    However, groater attention will need 

to be paid to assistance at the project level.    The government has already had 

survaye and preliminary feasibility studies prepared for a number of projeots, 

one cf these is a comprehensive report on the feasibility of establishing a 

highly mechanized iron foundry in Saudi Arabia.    The government's programmo of 

diroct and indirect assistance at the project level will need to be considerably 

expanded.    Perhaps, the ideal agency through which the government can initiate 

and implement such a programme is the Industrial Studies and Development Centre 

of the Ministry of Commerce and Industry. 

Tho Centre is in a position to extend assistance at all stages of project 

identification, appraisal, implementation and efficient operation.    The Contre 

will also be responsible for the management of the three relatively lar^e 

industrial estates which it established.    The development of the engineering and 

metalworking industries sector should not, however, bu considered in isolation uf 

prevailing conditions of demand and supply in neighbouring and other Arab 

countries. 

With regard tc agricultural machinery and implements, two main areas call 

for attention! 
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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 be  formulated 

and specific programmes identified and implemented to raise the levels of operators 

and repair and maintenance personnel} 

(2) Testing,  adaptation and development of agricultural machinery and 

implements:    The Ministry of Agriculture and Water hae already recognized the need 

for establishing adequate testing facilities.    The UNIDO/UNESOB mission recommended 

that assistance in the form of experts should be favourably considered by the 

United Nations if requested by the Government.    The estimated financial layout 

for the research related activities,  in the next five years (I970/7I - 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 prog- 

rammo for farm mechanization in general and agricultural machinery and implements 

development in particular.    The Government is in the process of crystal i zat i on 

of this programme.    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 encouraged to proceed in harmony with the development of the engineering and 

metalworking industries sector as a whole. 
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SYRIAN ARAB REPUBLIC 

-iâ/ I. THE AGRICULTURAL SECTOR AND ITS PLACE IN THE ECONOMY 

"Syria is primarily an agricultural country which deponds greatly 

on the production of coreáis and cotton for its subs ist enee and for the 

earning of foreign exchange necessary for its development efforts. Des- 

pite the achievement of a reasonable rate of economic growth (about 5 per 

cent per annum) in the 1950s and the early 1960s, which was accompanied 

by a certain degree of diversification of production through the establish- 

ment of a number of industries, the Syrian economic structure is still 

characterized by the predominance of agriculture, and its per capita incoro© 

in 1967 remained low at about $174. Agriculture, which generates about 

one-third of national income, remains subject to wide fluctuations because 

of irregularities in raiufall. In order to reduce the dependence 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 sector-^'." 

The opening paragraph of the introduction to the Agricultural Sector 

Seetion of the Second Five-Year Plan (1965-1970) atptes: "The agricultural 

•ector, in spite of the structural change that occured in the Syrian Arab 

Republic economy in recent years, still occupies an important place in the 

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

1§/ See Annex I for relevant information on the country's geography, administra- 
tive divisione, etc. 

Vtf Quotation from "Studies on Selected Development Problems in Various Countries 
in the Middle East, 1969", UNESOB. 

/... 
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Boema that this sector will keep this place for many years to come for two 

basic reasonst 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    still under-utilized, technically and 

economically" • 

Table 4I shows that the    contribution of agriculture to national 

income ha3 declined from about 33 per cent in 1963 to about 26 per cent in 

1^68, wheroas    the contribution of industry increased from 11 per cent to 

13 per cent during the same period. 

Table 41»    Syrian Arab Republic: Contribution of tht agricultural 
and the industrial sectors to national income 1963 - 1968 
(in   Million S.L. at constant I963 prices) 

Per Per Per Per Per Per* 
1963    cent    1964   cent    I965    cent    I966   cent    1967    oent    I968   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   I3       442.0    12       519.5 I3 

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

Souroet  Bulletin périodique Viente année 1968, Banque Central de Syrie, p.7. 

A. Land use and crop di3tribution pattern 

The total cultivable area in the Syria Arab Republic (S.A.R.)  is 

reported to be about 8.75 million ha., of which 6.2 million ha. are under 

cultivation (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 

dry farming areas is estimated to be around 3.4 million ha. and total 

net cultivated area in the Republic is only around 3.9 million ha. 

/... 
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Table 42. Syrian Arab Republic» Land use, 1970 
(in million hectare«) 

Cultivable area« 

- Irrigated areas under crops 

- Dry farming area« under crops 

- Areas not under crops 
(mostly fallow in dry farming areas) 

- "Uncultivated areas 

l9tftl ffllHTft*}« waff 
Total unoultivable areas 

Total area of the country 

Arja. «^^^KJS^^^JJ^J'SS^^F 

0.53 2.9 

3.45 18.5 

2.27 12.4 

2.5 

8.75 

13*3 

47.1 
9.8 52.9 

18.55 100.0 

In 1968, total agricultural production in the Syrian Arab Republic 

was divided as shown in Table 43 below» 

Table 43. Syrian Arab Republiot Agricultural production, I968 

Product Production 
thousands of 

(in 
tons) 

Percentage of 
total production 

Careáis 1,167.3 44.39 

Dry legume« 126.6 4.81 

Vegetables 286.5 10.89 

Nain orops used in industry 578.0 21.98 

Fruit« 471.4 17.92 

Total 2,639.8 100.00 

Source! Ministry of Planning, Directorate of Statistics, Statistical 
Abstract, pp. 68*93. 

It is reported that in 1968, a total of I.58 million ha. were under 

cereals (mainly wheat and barley), 0*32 million ha. under industrial orops 

(ootton, beet-root and tobacco, etc.) and 0.21 million ha. under leguaes, 

(see Table 44). 

/... 
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Syrian Arab Hepublioi 
Table44. Arta and production of cultivated lands by group» 

of orops and mohafessate,  I968 
(Aroa 1,000 ha. - Production 1,000 t) 

Fruits indurai   VeS**a*leB ^y 1«*»M Cereals 

Mohafasat 
Crops   Area Crops Area Crops Area Crops Aroa Crops Area 

Damascus 74.7    26.5 63.8 6.9   46.0 3.0 5.0 5.0 4O.O 46.0 

HOBB 51.5   17.4 96.1 11.2   29.O 3.0 8.0 22.0 44.0 97.0 

Rama 27.3   11.7 96.1 46.6   22,0 3.0 12.0 25.0 103.0 149.0 

Alftppo 101.0  65.1 75.1 68.6   25.O 4.0 19.0 32.0 92.0 282.0 

Idleb 82.7 817.0 20.8 32.0   42.0 4.0 17.0 30.0 43.0 92.0 

Latakia 67.5    55.4 11 »Z iM 71.9 
1.0 

7.O 
1.0 1.0 67.0 

57.O 

Deir-es-Zor 2.6     0.3 72.3 44.6   13.0 69.0 

Al-Rakka 0.1     0.1 82.2 58.0     1.0 0.0 0.0 0.0 151.0 I59.O 

HaoiJceh 2.5     1.3 56.8 34.1   12.0 2.0 8.0 6.0 504.O 492.O 

Dar'a 4.3     1.2 1.3 1.4   26.0 2.0 48.0 67.0 63.0 90.0 

3w@ida 56.7    14.2 - 0.0 0.0 2.0 9.0 27.0 42.0 

Qancitra - - - - — -> •• •* 

Total 47O.9 274.9 578.2 319.7 287.0 29.O I27.O 208.0 1167.0 I575.O 

/••• 
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B. Population distribution in industry and agrioulturf 

As can bo Been from the following table, the labour force represente 

about 28 per cent of the total population. Of the latter, about 60 per oent 

are employed in the industrial sector. 

Table 45. Syrian Arab Republic:Total population and total • 
labour forco, 1967 

Sex    Agriculture 
and hunting 

Manufacturing 
Total Labour 
force 

Total 
Population 

Male 

Female 

593,153 

392,917 

986,070 

152,591 
5,508 

1,226,621 

426,186 

3,051,768 

2,904,001 

Total 158,099 1,652,807 5,955,769 

C. Distribution Dattero ot lilt of holdin* 

As a result of the Agrarian Reform Law, the maximum sise of holding 

as established by Law is 40 ha. of irrigated land and 120 ha. of dry farm 

land depending on rainfall.   Some of the land expropriated by the government 

has bssn distributed to farmers (142,500 families) on the basis of 15-30 ha. 

(dry farmed) and 3-8 ha. (irrigated) per family.    A total of about 140,000 

hectares 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.   Agricultural development plans 

The Third Pive-Year Plan provides for investments of LB 436 million 

in the agricultural sector during the plan period.   This constitutes around 

/... 
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6.8 per oent of total investments in ail ••otort. The nain objectives uf 

the plan arel 

(a) Increasing production of tho major orops especially wheat, 

barley and cotton; 

(h) diversifying animal and plant producta; 

(o) intensifying mechanisation in cultivation; 

(d) increasing fertiliser use; 
(e) introducing new seeds; 

(f )   conducting training prograameaj and, 

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

A number of irrigation projects ore under execution, and are expected 

to be oompleted during the Third Five-Tear Development Plan period.   As a 

result of these projects, the irrigated area is expected to increase fro« 

0.53 million ha. to around one million ha. by 1975» at a rate of around 

15-20 thousand hectares per year. 

The largest of these projects is the Euphrates Basin Project which 

will have a total comand area of 640,000 ha. under irrigation,  including 

around 200,000 ha. already under irrigation.    However, it is worthy to note 

that the major agricultural areas are around the Euphrates Basin, Orantes 

Basin, Il-Khabour Basin, Basin cf Barada and Damascus, Coastal areas of 

North Khabour, Ohab and Kamithly areas.   An area of 500 ha. is being 

developed by FAO/UNDP as a pilot project in the Ohab area whioh oovers about 

75,000 ha.   Similarly, a pilot area of 5,000 ha. will be developed by FAO/ 

tJMDP in the Euphrates Projects region. 



- 139 - 

II.    FARN MKHANIZATICH 

The UNID0/UNE80B mission was made to understand that dry farming field orcps 

such as wheat and barley are mechanised to a fair extent.    Mechanisation is pre- 

valent in primary tillage and combine 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 type of implement«, 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.    Although 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 expertise, 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 is, howeever, very much aware of the need to develop suoh 

programmes as soon as possible.    It should be mentioned in this connexion that 

a number of agricultural machinery workshop« are either oompleted or are being 

built for the purpose of owning, operating, 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 mechanisation of agriculture.   The mission visited one of these workshops 

at Skelbyeh 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 agricultural areas. 

The total agricultural machinery and implements population in tho 

oountry is reported to be as follows as at the end of 1963«  13,790 tractors, 

2,000 combine harvesters,  20,000 engines, 16,500 agricultural pumps and a 

number of a variety of agricultural implements (see Tables 46 - 51 below).   The 

figures for tractors and combine harvesters represent total importsi for 

pumps and engines, the figures represent the number of pumping liotnses 

issued up to the end of 1966.    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 aale of all agricultural 

•aohinc.8 and implement! when compared to the years 1963 and 1964 and to some extent 

alao 1965.   Thia decline ia eapecially obvioue for traotore.   The cauae of thia 

deoline was reportad to be import reitrictiona. 

Table 47 «hows that Aleppo Mohafaaa ha« the highest sales figure for 

afrioultural machinée and implement«.   It appear« from Table 48 that the great 

majority (85 per cent) of all wheel traotora used in Syria are over 30 HP.   In 

1967 and 1968, th« largest buyer« of tractora were Aleppo and Haaakeh Mohafasat. 

Table 50 clearly indicate« the importance of the following; three 

McVafasat in the use of agriculture machinery! Aleppo, Haaakeh and Damascus. 

The same table also shows th« major exportera of agriculture machinery to 

SAR to have been the UK and USA. 

The FAO Indioativo World Plan givea the total number of tractora 

operating in Syria in I964 to be 7|2?0.   Ueing a figure of 3.13 million 

hectares c* cropped areas in Syria in that year, the ratio of area to tractor 

would be 430 as compared with a ratio of 92 for Oreeoe and 172 for Yugoslavia. 

The importation of tractora and implements is now under the control of Afto- 

Machine whioh i« a uovernment organisation.    AftoMachine imported last y«ar 

around 1,000 tractors of the type which is to be assembled in the Aleppo project 

referred to later on ia this report.   The same organisation also imported 

about 150 self-propelled combine harvesters      On the basis of calculations mode by 

FAD for the Indicativo World Plan, the "tractor potential" in Syria in I965 should 

be about 16,230 tractors.   Considering that the number of tractors incroasod 

8-fold in Syria during the years 1950-65, it is not unreasonable to expoot this 

number to be attained by 1985* 

However, the number of tractors required for full mechanisation depends a 

great deal on the average sise of farm and the average sit« of tractors.   In 

this oonsexioa,  it my V» useful to review some of the information given in 

th«   Statistical Abstract (1948) of the SAI (Tables 46 - y). 

/... 
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l/rlan Arab Itpublioi 
l»bl«4». Ajrioul turai aaohinaifand isplMMiits »oidi 1963 - 1968 

19^3 1964 1965 1966 1967 1968 

Traotor« 1,786 1.538 630 105 45 61 

Karr««tar« 57 3 1 - 4 6 

Coabinad harrastars-tarasaars 33Î 99 27 - 8 9 

Thraaoars 16 44 42 13 33 10 

Mould board plow« 123 106 66 52 575 8 

Siso harrow« 966 682 272 51 227 147 

Barrow« 251 151 49 60 21 12 

toad drill« 57 49 16 7 5 i 

FarHlisor distributor« 4 1 7 - - 1 

fubarharwaatsra - 1 - - - - 

Irrifation puap« 570 700 668 434 481 481 

Motors (Mobil« and isaouil«) 1*943 2,022 1,534 1,124 533 740 

Ipra/ar«, du«car«, «to« 11 658 421 706 279 133 

Syrian Arab l«?ubliot 
HAI* 4 7* Afrioul turai aaohino* and iaplwwnt« «ol  , by Mobafaaat, 1968 

Qunsi- 
tra 

ava- D«ir-   Ha«a-   Al-   Ale- Id-   Lata- 
Ida   oa-Zor   koh   Rakka ppo    l«b    kia 

fteastors 

Coabinod 

thvasaar« 
Taraaasr« 
Mould board 
plows 

Siso barrows 

•     1 

1     - 

•sad «rill« 
Partili«« 
distributors 

Aabor barvastar 
Irrigation 
puspa 

•»rajar«, Bua- 
tara, «to* 

4    - 

•    6 

1 
3 

6 

38 

14 

2 

32 

24     - 
3     - 

1 - 

e - 
134 - 

7 - 
1 - 

-     f?9 

11   190 

16 

ioM ¡oírToul 

5     - 
8 
4 

9 
1 

2-71 

165   29    93 

U   -      - 

3 
3 

lil 

214 

95 

61 
6 

9 
10 

8 
147 

12 
1 

481 

740 

133 
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Syrian ¿rao ¡«publie« 
Table 4 8. Vuaber of traotore «old tm e#ri oui turai 

uee, 1958-1968 

Tear. Traotore with belt Tractors with wheel« 

And 
Xofcafaaat Over 

80 HP 
51-80 

HP 
25-50 

HP 
Under 
25 HP 

Over        16-30 
30 HP       HP 

Under 
16 HP 

Total 

1958 9 23 66 1 466         14 10 589 
1959 5 20 1 - 533         18 17 594 
I960 1 16 13 - 751        79 2 862 
1961 21 49 12 - 830        37 9 958 
1962 5 15 6 - 1,549        17 - 1,592 
1963 9 46 5 - 1,622        82 22 3,786 
1964 58 41 24 - 1,319        91 5 1,538 

1965 3 101 7 1 486         27 5 630 
1966 18 6 1 2 63          7 8 105 

1967 1 1 1 - 42 - 45 
1966 • 3 1 2 38        13 4 61 

Syrian aras lUpublioi 
Table 49* luster of puap« told for a*n oui turai 

uso, 1956-1968 

Mobafeeat 
6 inohee 
and over 

4 »nd under 
6 inches 

2.5 and under 
4 incaee total 

1958 194 568 893 1,655 
1959 115 234 975 1,224 
1960 231 318 571 1,121 
1941 210 m 465 i,U9 
1962 300 262 260 822 

1963 93 i*ö 227 570 
1964 167 316 217 TOO 

1965 196 273 239 JUCA. 

1966 80 154 190 434 
196Î ill 96 141 4SI 
im m 196 103 4SI 

/... 



- 143 - 

Syrian Arab Rapublioi 
Tabi« 50. ïunbor of agricultural naoàinarjrragiatarad at tixo 

•nd of 1968 by Mohafaant and oountry of origin 

Covmtry of       ] 
origin 

Dair-aa- 
Zor u/ Haaakoh Aloppo Latakia Hama Hoiua 

Damaaoua 

J/ 
Total 

SE&g&Ei 
Unitad Kingdom 318 319 3 242 8I5 1 050 922 1 871 8 597 

U. 8. A. 46 963 958 36 137 132 98 2 3?2 

Ooraany 2 98 185 25 57 27 216 610 

Italy 6 177 132 7 26 20 19 387 

Canada 2 51 101 5 2 2 16 179 

Bast, oountrioa T 52 301 40 139 I7I 167 877 

Svtdon 115 38 82 3 44 175 94 531 

Frano* 4 7 67 - 11 28 12 12f 

Othar oountriaa 2 5 5 6 6 2 25 51 

Total 564 1 710 5 073 937 I 472 1 479 2 5I8 13 753 

U. 8. A. 6 708 455 7 44 16 10 2 001 

Canada 5 úMí »00 83 - - 1 - 357 

Unittd Kingdon . 7 110 - 6 - 3 126 

•aat. oountriat - 3 9 - - • "• 14 

Oarnany - 1 15 - 1 - - 17 

Italy - 1 2 - m - " 3 

Bvadan - 1 2 - - 7 14 24 

Balgiu* - 1 802 - 10 • - 213 

Othar oountrioa - • 6 1 • • • 7 

Total 11 9•o 884 8 61 24 27 2 001 

¡I Including Al-ttakkfe figuraa. 
\J Including Idlab fifuraa. 
g Including ferald», Dar'a an* fcinaitra fi«uraa, 

/. • • 
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Syrian Arab Republiot 
Tabi« 51. Bùaber of agricultural naohineryregiiterod at the 

end of I960 by oountry of origin and horse power 

Country of 
origin 

HP 
Over 80 

HP 
51-60 

HP 
3ÌL-50 . 

HP 
16-30 

HP 
Undor 16 

Total 

too*0** 
United Kingdom 12 3.240 3,844 1,351 150 8,597 

U. S. A. 454 967 845 98 8 2,372 

a «many 5 151 198 183 73 610 

Italy 16 225 136 8 2 337 

Panada - 21 125 33 - 179 

E*et. countries 9 4S3 240 143 2 877 

Sweden 31 357 121 37 5 551 

Franca 1 83 17 28 - 129 

Other oountriai 2 12 26 4 7 51 

Total 530 5i539 5,552 1,885 247 13,753 

Çynftlned harrastsg- 
TbTMbara 

U. 8. A. 88 345 649 157 1 1,240 

Canada 5 49 229 74 - 357 

United Kingdoo 1 50 31 44 •- 126 

last, oountriee - 5 7 2 m. 14 

Oaraany 2 2 1 10 2 17 

Italy - 1 2 - • 3 

lireien - 20 4 - ~ 24 

issasi eisa ^a^^^^w 114 40 49 10 • 213 

7 Qther countries - - 5 2 • 

fetal 210 512 977 299 3 2,001 

la aèdition to affective development and   adasatlon activities in 
prieary tillage inclementi, sowing and fertiliser distributor equip««* 
to emit looal condition«, thert ie a real need for research and dtvclopncnt 

«erk to be «aderta*« i» the field of harvesting of lentils, sowing and 
harvesting of bett-root and cotton.   The Agricultural fegincera of the 



-145 - 

Ministry of Agrioulture and Agrarian Reform quite rightly believe that the 

successful moohanization of lentils would, "by changing the present fallow 

system, lead to a very substantial increase in the effective area under 

crops in the dry farming region. Tho Mission understood that the Ministry 

of Agrioulture and Agrarian Reform had oo-operated with an ovorseas 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 oonoludod without aohioving any ooncrote results. 

Bearing in mind the importance of researoh and development work to 

effective looal manufacture of agricultural machinery and implements, the 

Mission reoommended the provision of an Expert in tho Development, Adaptation 

and Tosting of Agricultural Maohinery and Implements. The Mission felt that 

this export oould play a very important role in initiating and perhaps in 

launching a oomprehensive and integrated programme in researoh, design, 

development, adaptation and testing of agricultural machinery and implements. 

The Mission also strongly recommended that agricultural enginaoring oducation 

at University level be Introduoad at the earliest possible date. It was 

surprising to note that although thore are agricultural and engineering 

oollegüs in Syria, nono of  theoo  higher oduoation institutes offor any 

degreo oourses in Agricultural Engineering. It was the Mission's opinion 

that Agricultural Engineering degroo oourses could bo easily started at an 

early date at both Aleppo University and tho Toohnologioal Institute in 

Damascus• 

/... 
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III. ENGINEERING AND METAL WORKING INDUSTRIES AND THE MANUFACTURE 

OP AGRICULTURAL MACHINERY AND IMPLEMENTS 

A. Importa of engineering products including 
agricultural machinery and implements 

Table 52 below was extracted from the Foreign Trade Statistics figures 

of the Syrian Arab Republic. All 3ITC items of imports for the years I967, 

1968 and 1969 are shown except those for which the total value of imports in 

1969 was below one million Syrian pounds. This limitation was not applied 

for the SITC items considered to represent agricultural machinery and 

implements. 

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 1 

ISIC Ho. Industry group 

34 basic metal industries 

35 metal products industries (except machinery) 

36 manufacture and repair of machinery 

37 manufacture and repair of electrical machinery 

38 manufacture and repair of transport equipment 

The NVA for all five groups above represents about 15 per oent of total 

«VA for industry in I966. The value of gross output for the five groups rep- 

resents Iocs than 10 per cent of the total gross output. 

The Mission was made to understand that no speoial surveys have been 

or are being undertaken of the total metal-working industries seotor. Although 

the Third Pive-Year Development Plan (1970-75) ii presently under preparation, 

the Mission understood that some of the general areas of future development 
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Tabi« 27shows the nuabor of establishments, nimber of persomi «»ployed 

oapltal for the entire Lebanese industrial aeotor in 1967.    ** *•• 

inter eating to n*rta the*, for the fire group« referred to in tabla (26) 

the number of establishments increased iront I58 in I964 to 534 in 1967, cn- 

the number of persons employed increata from 4,432 in I964 to 6,754 in 1967• 

Table 27« Wawou*    Xusibar of eatybllmbjaenta, number of anployeee, ana 
capital, by industry, 1967 

Industry                       »umber of 
eetabliahmonte 

Number of 
omployeee 

Capital 
(million L.L.) 

Quarrying                             318 

Food producta                  2,386 

1,154 

10,871 

4.9 
138.1 

Beverages 

Toboooo 
151 

1 

1,940 

3,083 

33.9 

48.4 

fertiles 297 6,153 99.4 

Shoes, other olothes 
blankets ana underwear 283 3,8*3 24.2 

Hood and corka 162 1,987 20.9 

Furai turo 404 4,720 43.0 

Paper and popar products 52 626 19.O 

Printing end publishing 290 3,180 80.7 

Leather and leather petudai IO8 968 11.4 

lubber prtducts 35 282 5.2 

Chemicals 194 2,224 52.1 

Petroleum and derivative 30 716 73.8 

loa-mctallio adrarais 707 6,110 154.0 

Kotallurgioal induatrioe 10 7» t|.0 

•stallie »anufaoturaa 304 4,411 60.2 

Mahinary 103 646 f.b 

lleotrioal producta 47 95* 15.1 

Tranaport exjuipment 70 5,*» ¿6.2 

162 1.411 |6.3 

total 6,114 59,114 f8f,4 

7T7 
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development which the Plan rasy stress aret exploitation of mineral wealth, 
establishment of »echine tool sanufaoturing industries, development of 
petroleum and petroelunioal industrie«, and the development of irrigation 

systems. 
Almost nil médit» and large soale industrial uniti in the oetai- 

vorklng sector ore government-owned.   Individual unit« under implementation 
are attached to the Ministry of Petroleum, Electricity and Executing 
Industrial Promote.    Whereas operating units are attached to the Union of 
Engineering ««id Chemical Industries whioh is responsible to the Ministry 
of Industry.   Operotin* units in the sectors of textiles, food processing, 
etc. are owned and operated in a similar fashion by two other unions.   About 
42 factories, under 19 companies, are now operated by the Union of Engineering 
and Chonieal Industries.    Although no exhaustive details could be obtained, 
it «as reportod that about 12-15 faotories of the 42 are considered to be in 

th# engineering and metal working sector. 

Table 53.   Syrian Arab Hepublioi Main industrial products of the 
public industrial sector, 1964-1968 

International 
VSJM of classification 
produots for foreign 

trado Unit 

1. 

Hit 
Wool yarn 

Cotton yam 
Cotton textile 
Wool carpets 
itocking* 
Industrial 
threads nylon 

Wool textiles 
Underwear 

olothes 

691.2(1) 

651.3 

692.1 

657.5 
841.2(1) 

651.7(2) 
653.2(1) 

Ton 

Ton 

Ton 
.2 

Ton 

Ton 

Tears 

1964 

483 

17,631 
11,089 

r       39,45« 
Dos» 

1965 1966 1967 1968 

841.1(3)      fetta 

464        643         947 S440 

17,972   18,212     19,380 19,5H 

12,045   11»650     12,000 12,841 
57,786   61,874     74,128 85,000 

196,332 209,954 

.            .                251 250 

857 1,090 

525,984 621,437 

/... 
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Tabi« 53.   Syrian Aral» Republioi Main industrial produote of the 
publio industrial seotor, 1964 - 1968 (continued) 

International T ears 
Nane of           oli i.sifioation^ 

For foreign 
trade 

produote              i 
1964 1965 1966 1967 IS 68 

2. Cï.oaioal en*inoer- 
•nfeteicBXEni 

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

Bottles A glass 
utansils 664.4 Ton 2,346 4,848 5,199 4,284 4,875 

Paints 533.3(1) Gallon 64,942 65,941 82,877 101,868 90,541 

Windows glas« 665*2 Ton 4,582 8,768 4,741 9,367 11,180 

Pateaos 899.3(2) Qross 50,070 1,310,685 1,260,100    . L,299,975 1,800,000 

Xedioal prodots 541.0 Pounds 156,290 147,869 ¿00,000 310,416 352,370 

Refrigowvtors 725.0(1) One 7,554 4,394 7,441 5,695 8,979 

Cables 723.1 1000 P .   3,917 4,669 7,500 5,387 5,217 

latteries 729.1 One 10,500 15,588 20,622 23,453 24,702 

Rubber shoea 851.0(1) Pair 2,896»616 1.947,926 2,298,356 2,291,535 1,505,047 

Piasti© shoes 851.0(4) Pair 259,523 260,099 360,013 — 

Vood (pano 
lattea) 631.4(1) M3 804 1,274 836 873 1,089 

Plywood 631.2(1) K3 4,656 6,088 5,739 4,926 5,075 

Poroelain 662.4(5) One - - - 6,826,900 5,991,160 

3* Unioj ?/Jlooâ 

Bait 276.3 Ton 16,000 21,140 11,811 19,553 19,717 

Yagetablo oil 421*3 Ton 28,099 35,743 30,416 26,119 22,933 

Oottonoaka 061.3 Ton 107,428 131,000 114,068 - 94,187 

Fruit oanntng 053.3 Ton 1,287 791 1,037) 

Vegetable 
oinning 055.5 Ton 1,262 1,066 l,212j 

4,319 4,777 

Sugar 061. (2) Ton 19,140 19,490 20,537 • 63,144 

Rofinod sugar 061. (2) Ton 58 792 75 145 70 331 72 315 

Beer 112.3 Litre2i377»063 1»992,295 2,069,844 1,907,000 2,336,000 

Tobeooo, B»ïXU« 
fsotured 122.3 Ton 4,470 3,995 4,059 4,114 4,03U 

nmimti fltntrfli' 1*"—" •* «ts-tistiaa, fj|iaftk»i AbPtraot, Wft-fflO, 197a L,   P.144* 
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The major metal working units are the following» 

(a) Two factories (about 9 yoars old) produoing about  20,000 

»efrigorators per yoarj 

(b) a factory (about 5 years old) produoing stoves,  household pressure 
oookers,  out lory,   eto., 

(o) a faotory (about 12 years old) produoing potrol tanke,   stoam boilora 

and fabrioated itoms such as hangers,  roof trussoe, oto* and also automotive 

oil filters and filtor éléments.    The annual turnovor of this unit was reported 

to bo around 2.75 million dollars| and, 

(d) a faotory in Aloppo (about 7 yoars old) produoing nails and alliod 
produota, 

The Mission understood that the Union is also in tho process of establish- 

ing a faotory for the manufaoture of eleotrio motors (oapaoity 25,000 units por 

year, l/3 HP - 5 HP).    Mention should alno be made here of a faotory ovïned by 

the name Jnion,  and produoing automotive batterios (oapaoity 30,000 units por 

year). 

In the private seotor, a large number of ornali workshops are in operation 

in Damascus,  in Aleppo as well as in other major olties.    Most of these workshops 

have between 1-5 workers, oooupy small and inadequate work areas,  and own some 

basio universal maohiro tools-    They are mostly involved in tho repair of motor 

vehioles, tractors,  oombine harvesters and engines; and some manufaoture deep- 

well and oentrifugal pumps and some agricultural implements and maohines whioh 

are more adapted to looal requirements than imported models.    The Mission 

observed that these units possess a high-level of meohanioal skill, ability and 

ingenuity and are quite oapablo of manufacturing a variety of oomponents if thoy 

are given some guidance and assistance.    Suoh guidanoe and assietanoe should 

include raw material seleotion, standardisation, tooling,   improved production 

techniques (use of jigs,  fixtures and dies),  inspeotion and quality oontrol, 

heat treatment,   etc    The Mission therefore recommended that a spedai and 

comprehensive national survey be undertaken so that the potential of these 

small units may be developed to its fullest extent.   It is possible that a 

programme for the establishment of new,  and the improvement of existing, 

/... 
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industrial estates, including the provision of common faoilities centros 

(quality oontrol, heat treatment, eto.) may provide most of the required 

guidance and assistance. 

Of the major  industrial projects under implementation "by the Ministry 

of Petroleum,  Electricity and Exeouting Industrial Projects,  the Mission 

oonoorned itself mainly with tho Syrian Tractors,  Engines,  Mechanioal and 

Engineering Products Factories (M.G.M.),  Aleppo.    A land area of I56 hectares 

has "been allocated near Aleppo for this factory.    The production facilities 

which the M.O.M. proposes to establish ere: a tractor 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.O.M. is commencing its programme with an 

assembly line for tractors and engines.    The equipment for the assembly line 

is about to be ordered by the Management.    The civil engineoiing construction 

has been started,  "but not yet oompleted,  on an area of 60 m. x 240 m.  (spans 

of 12 m.).   This area is a part of the total oovered area of 132 m. x 240 si. 

vbioh will ultimately house the maohine shop and the assembly line.    M.O.M. 

concluded,  in November I968, a oontract with the firm of 30MECA for the 

manufacture, under lioenoe, of Ö0MECA -670 standard wheel type traotor of 

65 HP with OII/OO-3-6O Diesel engine.    Under the terms of the oontraot,  S0MECÀ 

will provide M.O.M. with the teohnioal know-how in terms of teohnioal drawings, 

hill of materials,   prcoess sheets,  identification of production equipment,   and 

provision of jigs and fixtures,  eto.    It was the Missions understanding that 

SOMECA will train M.O.M. engineers and technicians and will advise M.O.M. on 

the installation of the equipmentj but the responsibility for the proper 

installation,  start up and operation rests with II.0.M. Management.   With 

regard to the machino shop,  the Management is in the process of selecting the 

maohine tools and equipment and preparing specifications for international 

tenders.   With rogard to the foundry and forge shop the   Management is still 

investigating alternative capacities,  processes and equipment.    At present, 

the Management feela that a oapaoity of 3,000 tons per year for the forge 

shop and 5,000 tons per year for the foundry (grey oast iron, malleable iron 

and oast steel) would be suitable.    The maohine shop,  foundry and forge, whioh 

are not expeoted to "become operational before 1974»  are intended mainly for 

A» 
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the phased produotion of about 40 por oent of the traotor and engine 

oompononts.    The Management oxpects to bo faoed with the problem of spare 

capacities in their produotion facilities and is seeking ways and moans of 

effeotive utilization of this spare capacity.    In this oonneotion,   the 

Management has decided to manufacture agricultural implements and has 

initiated steps to conclude arrangements for the assembly and part manufacture 

of other px'oduots. 

The K.O.M. Management is anxious to finalize as soon au poasible its 

agricultural implements manufacturing programme,  in order to be ablo to 

dot ermine tho suitable capacities and equipment for the aaohine shop,   foundry 

and the forge chop.    The Ministry of Agriculture and Agrarian Reform suggested 

lato in I969 tho following implements for manufacture by M.Cf.M,t 

(a) Mould Board Plows 350 Noe/yr 

(b) Diso Plow 65O 

(0) Disc Tillers 150 

(d) Tandera Diso Harrows 15° 

(u) Cultivators 200 

(f) Furrow Openers 75 

(g) Fertilizer Distributors JO 

(h) Grain Drills 50 

(i) Trailers 400 

The preliminary speeifioations of tho abovo inplomonts, as provided by 

the Ministry, roojiire further detailed tochnioal elaboration in terms of dosign, 

raw material soleotion and detailed specifications on heat treatment of 001a- 

ponsnts and physioal properties of final produot.    Tho Management of K.G.M. 

is yet to deoide whether to manufacture the implements under lioonoe or 

develop looal designs.    The produotion programme proposed by the Ministry is 

based on a study undertaken by a Committee in 1969» 

In view of ths significant importance of M.Q.M. not only to tho 

engineering industries seotor in the Syrian Arab Republio, but also to tho 

entire industrial sootor of the national eoonomy,  tho mission was of the 

opinion that every effort should be made to onsure the suoooasful iinplonontation, 



, 99 - 

In 1969, a survey woe undertaken by UNFSOB and the survey results wero 

presented in a document entitled "Short  and Medium-tenn Prospects for Exports 

of Manufactured Goods from Lebanon" (TD/B/C.2/79) .    The document refers to a 

nunbor of products which sxe relevant to this report.    Theso  art as follow«! 

Iron end steel bars (3ITC 673) 

In 1966, the four largest iron and steel plants reported production of 

about 81,000 tens of twisted reinforcing bars or braided and plaited bars, 

anally of the former typ«.    In addition, about 48,000 metres of bars wero 

produoed by miscellaneous Manufacturing enterprises. 

Domestic production increased in rocent years.    The two principal 

manufacturors of reinforcing bars producs about 100,000 tons per annuir.    The 

largest firm is operating at about 75 per cent capacity,  producing arrund 

30,000 tons of smooth bars and 30,000 tons of twisted bars.    Exports of bars 

amounted to 10,000 tons in I966.    Hows ver, exports in subsequent years declined 

tes to intensive competition. 

Stosl tubes. DIE.» and fittia« (3ITC 678.3 and 678.5) 

In I968, the output of steal tubes, pipes and fittings in Lebanon was 

expected to reach about 13,000 tons.    Imports were estimated at 10,000 tons 

and experts at 3,000 tons.    Domestic consumption has apparently increased 

fro« about 16,000 tons in I966 to about 20,000   tons in 1968. 

The largest producer increased hi« capacity in I967 to 30,000 ton« 0« a 

one-shift basis (with a possible two-shift capacity of 60,000 tons).   However, 

hi« current production is only 10,000 ten« or one-taira of his one-shift 

eapacity. 

Iron oatttai osd forala« ¿MfC 67fl.l nnrt 67«! 

The Lebanese foundry industry produced in i960 about 11,500 tons of 

différent products «asa a« oast-iron pipa« and oomsre, tops, iron joints, 

iron «ewer« sto.   Export« amounted te around 1,100 toas) in the sans year. 

/ • » • 
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•tart-up and operation of the projeot.    In particular, tho Mission made ths 
following spooifio recommendations: 

(a) In ordor to assist M.O.M. in launohing a suoooaoful agrioulturai 

implements programmo, tho Mission reooraoonded the provision of an export in 

the Rationalisation of Agricultural Implements Manufacturing! 

(b) the Mission further rooommends tho provision of a senior expert 

in the Organization and Operation of Enginooring Industriosi 

(o) the provision of an expert in tho Estatiishmont of ¡foundries was 
also reoommendod by the Micsionj 

(d) the Mission further rooommonds tho provision of an Brport in tho 
Be tabiishmont of a Forgo Shop) 

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

Rationalisation of Engineering Components 8ub~Contraoting was also rooommondod) 
and, 

(f) finally,  the Mission rooommends that a programme of fellowships for 

the training of Syrian nationale in the various disoiplineo of metal-working 

and engineering industries,  foundry and forgo technology should be formulated 

and implemented at tho oarlioet possible date by UîTIID » 

In addition to the abovo,  the Mission was of tho opinion that somo 

relovant specialized training courses in the samo disoiplinos oould bo initiated 

by oxisting higher education institutions suoh as tho Toohnologioal Instituto in 

Samasous and tho Aleppo University. 

/... 
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ANNEX I 

SïaUN ARAB itiEPUSLIC 

A« Qoofiraphio features 

The Syrian Arab Republic lies en the eastern coast of the Mediterranean 

sea, bounded by Turkey on the north,  Irak from the east, Palestine wad Jordan 

from the south ana by Lebanon and the Mediterranean sea en tho west. 

The total area cf the Syrian Arab Republic is 18,517,971 hectares, oí' 

which 8 million hectares a-e cultivated land and the remainder is dosort ^r 

reeky mountains.    The desert areas are suitable for grass growing and uro used 

as pastures during years of sufficient rainfall. 

Geographically, Syria may be divided into four areoa: 

(?.)    The coast:    which lies between the mountains and the sea. 

(2) The mountains:    whioh lie from the north to the scuth of the country 

and include all mountains and hills. 
(3) The interior aroas cr the plains which contain the plains of Damosous, 

Horns, Hiima, Aleppo, Hasakeh and Dar'a situated to the east of the 

mountains. 
(4) The desert urea which consists of the desert plains situatod in the 

south-oastern part cf the country on tho Jordan and Iraqi borders. 

B. Administrative divisions 

Th« Syrian Arab Republic is administratively divided into 14 Mchnfeso*. 

(plural of Mohafaaa, the Arabic equivalent of District)    Each Mohafaza is 

generally divided into Manatik (plural of Mantika, Arabic equivalent of sub- 

district) .    Each Mantika is further sub-divided into smaller cdministrative 

Units oolled Nawahi (plural cf Nenia).    A Nahin contains a number of villages 

and a village is the smallest administrative unit. 
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A Mchafaza ìB hearted by a "Mchafez" (Distriot Commi sai oner), a ilontika 

it headed l>y a "Wudir-el-Mantika" (sub-diatriot officer)  whilo a Nnhir. is 

direoted by a "liudii^-el-Nahia"   and a villose is represent od by one (or miro) 

Kokhtar (village headman) wh.j  is responsible for the village and tho surrounding 

farmo.   All these employees are appointed by tho Ministry of Intéri'.T. 

Usually hckhtars cru responsible to the Kudir-ol-Wohia.   He is responsible 

to the fcudir-ol-Mantika and the latter is responsible to thu Mohafoz o;;cnpt 

in the cases ncted below where  villages are attached directly to the Mudir-ai- 

llent ika or to the Muhafez. 

Mchafczat centres are the  chief cities after which the Mohri'asat are nctn»d 

and Kantika oontres ore the chief tewna.    'Ihor* are iu oil 44 kantika cad 115 

Mahias. 
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In 1968, there was only one predominant producer of cast-iron productc, 

who also manufactured braes foundry products.    The firm worked at only 

about two-thirds of its on©-shift capacity. 

Aluminium shevts. discs exc and finished structural parts and 
oiruoWe (§IW ¿B4 and eft)   

Id I966,  16 out of 25 aluminium products manufacturers reported an output 

of 10,000 tons, mainly doors, windows, discs and profiles.    The two largest 

establishments account for the bulk cf output and exports. 

Although the industry han much idle capacity, xhe domestic market is, to 

a considerable extent, supplied by imports. 

Domestic electrical equipment (SITC 723) 

Exports cf domestic electrical equipment increased rapidly during tlio 

early sixties and amount L 712,000 in I966.    These were mainly cempesod 

of elootric domestic refrigerator* and electric water heat ors. 

In 1966» a large new plant started manufacturing refrigerators.    The full 

capacity of this plant permits an output of 30,COO to 40,(00 unita a year 

working twc-shifta, but actual production wns estimated tc be 6,000 units in 

I960 with one-shift operation. 

Bo—tic producers face competition in the local and export markets. 

Ho wo vor, the domestically produced 12 cubic-foot mod&l, for example, is 

retailed at a price 16 por cent lower than that of the United States product, 

whioh includes 30 per oent import duty. 

Wotal oon»,air.Qra for storage and traa»port;    houaehold eaulfimont ooirtfar. 
Ï3I SHa^^Rj^^^^ftj^R miiti*>rJCZJm>ii 

This group comprises containers for oil, kerosene tins, Miscellaneous tin 

boxes (f->r omened food, peints, eto) sud gm* oylindera.   Only gas cylinders have 

been export od in considerable quantities.    la 1966, these exports of the whole 

group (including gas cylinders) amounted to about LL 3 million, while total 

A- 
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•sporti of the whole group (inoluiing gas oylindere) amounted to LL.J.8 

million. 

Boiler« (bathroom wator heaters, steam boi lare etc.) metal atovea, and 

iron, ateel and aluminium domestic utensils are the main products in the base- 

metal household equipment.   Exports in this group amounted to LL.561,000 in 1966. 

However, on the domestic market, boilers have to compete with importa from 

Italy, Tranoe,  the Federal Republic of Germany and other European courtries. 

It ia believed that the same level of protection, combined with 

standardization measures, could reduce imports find increase domestic sales. 

If the ten leading firmo rationalized production and drawback procedures were 

streamlined, exports of household equipment could expand. 

IHU. wire produot». blaoksmiths' wares, etc fSIfC 693. 69¿ and 696) 

The domestic demand for these produots is 00 ve rod mainly by imports. 

Output oould be expanded with existing production capaoity.    Sharp competition 

in both the domestic and external markets, makes it diffioult for   this 

industry to inoreasa its share in domestic supply or to expand exporta. 

c* E*§ MOttfactor» of agricultural machinery 
and implementa in Lebanon 

Although it is felt that the domestic market for agricultural machinery 

and implements is limi ed in Lebanon, it is also aooepted that there are it««« 

which oould be manufactured locally.    The standard Arab chisel plough, 

cultivators, harrows, sprayers, sprinkler irrigation units, equipment for 

potato and beetroot orops, pumps, stona piokers and trailers are some of the 

items for consideration. 

Host of the existing facilities for the manufacture of afri oui turai 

machinery in the 00 un try are «mall-scalo, with limited produotion facilities 

sud produot line.    It is reportad that there are 15-1S manufacturers of 

agricultural machinery out of unios around 10 are looated »4 and around the 

A.. 




