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Technology Traniftr in agricultural 
Kaettlitery in Developing Countries 

The steps to be followed to promt« the transfer 

of technology in agricultural machinery« equinment 

and implements in developing countries nay be 

summarised at follows! 

1*    Technology transfer in agricultural aachinary and 

equipment o overs not only the transfer of a process 

design or equipment, but also information pertaining 

t© engineering, metals and metallurgy, automotive, 

electricals, forgings and heat treatment, effective 

repair and maintenance services, etc. It also covers 

the process for adaptation and testing, training 

and management aspects« 

2«   There is need for the development of a strong project 

engineering and design capability, which will enable 

the development of agricultural machines and equipments 

in a manner most suited to local conditions and also 

which could lead to absorption and further development 

and diffusion of technology within the country itself. 

3»   k developing country cannot absorb technology, adapt 

it and iamrove upon it unless it has adequately trained 

manpower and an adequate research and development base. 

The engineering capabilities of the develoning 

oountriei are of *reat importance in this context. 



4«    It ii iiiapnropriate to lift out tto t tioiaible htlp ' 

that eould be rendered by W agarici«! for a develoning 

country in a given field under study.   The facilities 

offered and available are well known. It is for the 

beneficiary to identify its needs and activate the 

mtchanism for achieving an objective either by itself 

or with the assistance and cooperation of others« 

5,   The most advanced, automated,  labour-saving 

technology is not necessarily the best for the developing 

countries, as they have to consider both the cost of 

labour and   cost of capital so as to optimise the social 

benefit to the people« This, therefore, probably calls 

for an appropriate technology*, which should be the 

major objective of the developing countries* 

6«   In order to help technology transfer among the 

developing countries, it would be desirable to compile 

a detailed dlrectry of MD information on agricultural 

machines and equipment which they would be able/willing 

to transfer or share« 

7«   Agriculture being a more dynamic process than industry 

calle for greater flexibility and a thorough knowledge 

of R & D and how to carry it out, for exanmle, knowledge 

of high yielding varieties, seed CUB fertiliser drill, 

sowing of long staple cotton   (at a distance of 3 feet apart). 

• Technology particularly suited to the conditions m the 
developing countries, which are surplus In labour and 
short of capital« 

n 



t«   Hi« developing oountrlee should set up an autonomous 

"National Technology Corporation" or a Ilk« including o* 

linked to a financial institution *iieh should function 

ai the min eiency for th« «valuation and ««lestioa of 

appropriât« technology for import and export* This 

Corporation should b« given th« responsibility of 

formulating and i*pl«mentating an overall policy for 

th« transfer of technology« Th« Corporation nould alio 

collect and display prototype« of implement« and machine*. 

9. Th«r« la scopo for bilateral and multi-lateral 

cooperation on research and development In clearly 

identified and «elected area« in th« fi«ld of agricultural 

machinai and equipment among developing countries and 

id thin a eountry among various regioni. Thi« cooperation 

it also possible through vi«it« of agricultural engineer« 

and «cientiiti for commensurate periods» 

10. While working out an R & D programine in agricultural 

machines and equipment, thé importane« of aiding the   «mall 

and medium scale industry sector should be kept in view. 

11« Most of the countries hare initiated modest programmes 

for deiign, development, adaptation and testing. There is 

need to reinforce these facilities by making nrovlsion 

for assistance to the manufacturing sector to develop 

locally suitable machinery and implements. These areas 

provide définit« opportunity for co oner at ion. among the 

developing countries. Small countries could establish 

Jointly "Regional Centre" to catr« th«ir needs. 

m 



It«     K ft B In agriculture aaahlne)S and •qulpment nee« 

lev capital but high Intel Iettarmi investment. Strong 

linkage have to ba developed with the farmers and the 

agriculture systeew 

U#    The tfaaif« of technology takes place often without 

the activa participatio» of local R ft D agencie». Sometimes, 

tha technology thus transferred is inappropriate | it tanda 

to ba it at io and. non-innovative.    Por achieving baat 

resulti, the local R&D agenda« and Consulting taginearing 

firmi should b« involved in tha proeeas of technolÄgy 

transfer* 

14«    To ba uaaful at tha rural level, R & D in agricultural 

•achinar? and i*ple«enti la diraotly linked to tha 

spectra of technology, it thia level, the approach play« 

a relatively difficult role, oapeeially in relation to 

product'-on engineering and to tha Marketing context of 

the nev technology«    Consideration, therefore, should 

b« given, not only to adapting technology, but alao 

to adaptation at rural level* 

16«    tao developing countries could set up a Polytechaological 

Clinic or Design Development and Research Cantre* to serva 

tha agricultura Machinery industries on the condition that 

there is activo involvement by the induit rie s in the ara« 

for setting up of the centre/clinic and they are preparad 

• lee i 

lv 



to oontrlbuti to ö0> cost of running of the Coitra/CIlaio« 

the b&lanoo being the rasponoiblllty of tie  3ov;ra..¿9;it. 

16«     The proie.it stage of indigenous tedinolo; ical 

development in the developing countries«, calls for a 

fresh appraisal in the philosophy of technology transfer 

and the acope of future collaboration in tli© field of 

agricultural machinery with adra .iced countries» There 

it need to bring about a progressi ve change in the 

policies of import of know-how and capital equip«ant» 

Vie have also  to review repetitivo import of technology 

for the suae item. The aim should be to oréate an 

ataosphere for imported technology to be indigenously 

absorbed v not only for the futuro use« but also for 

further development« 

17*     action programme consistent with the social 

objectives to realise the food production plan should 

be co-related to R £ D.   4 strategy in technology transfer 

has thus to be evolved and followed by working out the 

following details. 

i) latest position in  regard   to existing capacityt 

ii) additional capacity covered by licences/letters 
of intent« 

iii) expectations of realisation or such additional 
capacities | 

iv) the gap to be bridged to achieve the objective 
and target ! 

v) items for \Jhich foreign technology is neoesa ry« 

vi) items for vftiieh an option exists- foreign 
technology may be obtained or indigenous know-how 
«ould be developed on the urgency, and 



vii) t%*M for Khieta t«ehi»lo¿y ;*• avmilavit in 
¡ doïeloplû« oountry (wlttila ta« r«gion vii., 
Group or Siti àfrlo*n Countries, Arab Group 9 
Andean Group, oto.) aie in other araaf-ai 
wall. 

18.     In ordor to facilitate tho above Utea vii) and 

Initiate dialogua aaong the developing countries proforma• 

•ay b« dtiifnod to elicit iaforaakm on the follo -.ringt 

i) Mope of ttonnoloor transfer aaong the 

developing oountries, 

ii) oooperetive training progresse, 

ill) •oepormtion in 1A Df 

IT) 4«aonitrmtlon of equipments mam indigenously* 

10«     The preeeding observations aro eertainly not nwi 

Host of thou have been presented and discussed earlior. 

A dor«loping country should, therefore, study these 

aspects of technology transfer on a lyit« bai it to 

evolve ltt own s trat gey.   To quoto Frof. P,M.i«Blaokett, 

tho developing countries should drew up sensible shopping 

Hata which calla for a bit of hoe* work to «eke tho 

right oboioa to suit tha specific doeestic condition»« 

90.     The »tad and objective for tho above activity 

oan ba Justified on tho following oountai 

1) to assist tha farmer tha and user to ••euro 

tie  proper type of equipment and implements, 

11)   to assiit tha «aiuf&cture to develop 

appropriate products, bearing in mind tha 

quality and cost, and 

•   Referí Para 13»3 and amexure 4,5,6 & 7 
vl 



Ili) it HMM« %*• »Mimt *%* rM^Mt to 

M« •attVial MA «MW IMttiMMA^«! 

f*Utr •%* 4tf4t ana OtftiUI tu* UboW 

fHUifl—rtt fOf ilf «MMfMtl»«« tt§ 

tfcjt«! MaU prtteUy bt bt* want* 19 

la étfttltylaf «ai MUylftf M 

*p»fciUltM"t 

vil 



Teoíwioiocy Traiilf «  í.:i A¿i'iculturnl 
¡laohlaary ia Develo JLIS Coiutriei • 

The) economic ¿avelcnuont of nu~iy devolutila 

countries is dependent on agricultura«   Recent solo At lf le 

aid technological vAvanees couplod   ..lth a ooordi^vted 

progress of ext 3.1s ion ~ vi now input!   ironise manifold 

Increase li production«   Tho3t developments coisec.uoitly 

have a.significant impact on the outlook of th! farming 

comwunity» ïher« is a visible awakening in the farming 

community today to expeditious exploitation of the 

results of research and development (   1 le D) and UM 

of appropriate technology la agriculture« Farmers arc 

now looking forward to the evolution of YJUVS and Man! 

to produce abunaat crop easier and faster» 

1*1     4 number of factors come into play la boosting 

agricultural production» i lore important among 

them are i 

i) improved and hybrid seeds, 

11) fértil lier s and pesticides, 

ill) irrigation and sciant if io management of water» 

lv) improved farm mohines and implements! 

v) credit facilities and cooperatives, and 

vi) organised marketing» 

4uthori   Dr» J.C »Sri vast ava. Scientist, 
Qouneil of Solentifio and Industrial 
Research, Rafi :,arg, IIew Delhi (India) 

• (ïho viewi exproosad in this study are those of the 
author and dò not necessarily reflect those of the 
Council of Scientific a \d Industrial Rese reh,India)» 



1.1       fa*till »off«, irrigation, pesticide« and other 111» 
input* tiki oin of iaprovod varletioa of crops to 
•• totani«    kit tho over    vowing sop hi s ti ce U on« 
in •frlouturftl know-how, attention to foil and 
«•tit naneganant, aoaUharveet operation« rnd 
otgaaleatlon of iultiple cropping technique, call 
felfea uee of iaprovod itnn» of aachinary. nauipaeot« 
an* inpianentnS    Tha devtiopneat of agricultura end 
relevant H**-*»«

11
^«*

11
* inputn la thus ODO of tha 

priority aieae for davaloping oountrioa. 

i >r y 

• Tao opoiuag ch*p«or of the .'tuay calls for a cloar cut 
énfi ai ti OB of agri cm.turai/fana eaohinery, e**p«ontn ani 
{aplanante. 

U aW toot« 1 api «aant and nachino/vhioh f colli taten 
fatniag opetationa and h alp a to in creas« agricultural 
production la a fava a« china, while tha naohanlaation 
of agri oui turo in vol vas harnooaing of nachanioel aida 
end ¿ower to intanai fy produotioa eoe assi «tanca la 
fernlag operationa. 

These ara ueually hand toóla via. picotea« 
apadaa, digging for ka, hooi, hand borrow, 
hedga a ha roa,  ato. 

( a pair of bullocks on an average 
givo on« K.F.  ) 

Ih aa« ara ani aal driven and operated vit. 
plough«, harrows oui Uva tors, Invali ara, 
thrashers, aead drills, water-lifta, ate, 

lhaaa are uaually power.driven equipaost 
*ii,»veter.liftet  chaff, cutter a, de corti oa tora 
ah al er« and other   like disc harr owe. 
ploughs, throohera. rice-hull era, oil 
espellerà, ate. either tractor drivon 
or power driven m r chi neri as, 

(Tractor ia only a prime mover of a aourca 
of power.    This needs varioua kLnda of 
inpl atenta end machine« in order to perfora 
varioua agricultural oporaticna). 

lhaaa includo heavy .bulldosera and earth 
aovlng ma chi neri 9« required for bringing 
under cultivation virgin landa« 



a« «pott ne* of toohiolo-y 1A af-icultural 
aaohlnoiy and iao lajéate 

Agrloultueml na«hi;iery cuid Utlcoents corar &  .Id« 

fpootruM of technology. In a developing o ou. try it 

c ire unter lbe ageru le a at rari oui lavai» izM 3., 11 

•oula vjorkshopa ta multinational corporation. Turthar 

agricultural technology hai to reckon   <ith a wida 

variety of proéuota, o.g., hand tools, animal arami 

iftplaatntf, hand opart tad mohína a. irritation equipment» 

orop-pre* action equipment and larga aaohlaoally 

povdered uiaoftinc* auch &• uh etied traoora, pove* 

tillara, a ig ina a, harvester, aarth «©ring machinery, 

thresher, ato« 

2.1   Oapital - intensive aaseably planta art mat with 

mainly in engin**, pavor tillara and tractor 

manufacturai /ere the method § of production 

and organisation art similar to thoie ia 

automobile manufacture. The operation! within ttie 

existing pianta aro usually concerned vrith easting, 

forging and ïaachining of the mjor parta followed 

by final audibly and dispatch. However,the technology 

of manufacture ha a to depend on the donor agency 

for many components. In addition, *e a a J or 

material need» of the machinery and equipment 

industries in the agriculture sector are aainly ¿letaU - 

urgioal one!. These include various gradea of steel,Cop->er 



and con«"»«1 nroduata,  ion'   atabla   ..sboatoi, <*lloya 

oí   dll'oront t'^as     rô  a acifiaatlons t^ mit laai-n 

ramdronontf. * na.lority <u tbaia m? tarlala ara at 

nraaant lmnortad«» 

2,t Uka any othor «n inaorl-i- in    ^tr^f agricultural 

^Ríillriei'y ruftitfacti»*MiR involvat cotanoftanta of 

tacliiolorv n«pt iaim? to - 

(1)       daalcn and éavalomaiit 

(il)        rwttll and natallurgr 

(lil)       forfìirv!, haat/traattiant and foundry 

•^Tladla tha* nôt'itïon oTinWrV òT vv*A"lli« ara aY*~ 
t'olio VII 

iFlAiâKft* aaont tha raw  rtarlala raq ulrad for tractor 
•amar ae tura,   de Iron, nen«farr©ua raatula -i«*i 
•tool forging i and oaati-v a a^a   vai lab la 
indicanoli fly but ltarat like 0 OA »ìaata, bricht/ 
black round bars and fiata, bright strina md 
piatat and s «a ni an ata« 1 tubaa of oar •  in aliaa 
ara to b* lranortad« 

«UliJL.       Tna major raw notariali raquirad for tha  irolotion 
of diaea is hifh carbon ataal sha ts/dntaa having 
oarben contant abova O.-W. ?-da ataal ia bain« 
importad • 

Oeubina     Tha ináigano'is raw mat aria la iiclnda alio" und 
laftrnUlffl     ooiitruction sta* aid ataal/naliai da iron/ 

east iron and easting* CIìOì sfceats a ii »latee 
(above 5 mai) a ra bain?* irr cortad, 

JttMiai ÀMODÉ tha raw  isteria! s  1 *nort«<» nro crank-f «ft 
MUAÈ&       forgiags for Tdtieylindar tviiêi,  §o- dasa 

tubaa and turbocharf*es. *->r anrdnoa    .   v/^qn ",» 
ni atoa a an.i rin-*,  ~oir«rnors, cvi'nda-   Dea* 
forgin-a and colindar block cat^-s -, a i"-*v*r*e4« 



(• ) ïltttrieali 
(•i ) fabrication or -rotot^ts,    M tritine 
(vii) nanufMturt of imrovod --w.ehinef 

(fill) ttandrjrdiiÄtlon «rid qualify ooa%fol, and 

(ix)     tffuctlTf rtp*ir and ifti:it«iaiot 3«rvi• 

R.I   À fulXy dovelon«d toonnoV*>?7| basoä   .noi a 

tu»t>«r of yaars of aetna! ^rolnetion ind 

utilisation in the eountiT oí ori?in, ^av« boon 

nor e attttotlva to tb<* d«vd?.oninr ao*ntrles« 

T'-j i faet naa-r. that ^.iv- of fit  •njiittriivs and 

o -oraM.if»   ^roblons  ñioh  :.ny lavlr designad 

p.n\ toe'»nologicai eoüwlax niao« of «oni^nent 

o-.ao'Mtara, hav« hioi confronted oxtrt solved in 

Via eon tr-r of origin before the technology ia 

exported. 

8.4   An industrial enterprise in the davslo^laR eowatrr 

eoifro-ited '-rltv. t'-!ô chele« of foreign » 

lndì<T«"io"i technolo-v aod *dthout any eoiitraininç 

"OVornndital re)prilf.tioïM  to Unit  iti ehoieeit 

o^ttd for t9Chaolo"?.es fror advanced couitfi«»« 

11*1   ?tohnolo7ieal exo-nsion h?.st therefore, beeorcej 

a nrint objective of tin« developing eountriei 

tot 1'i^rovin» t^oir œw•" and tttitubly 

»me*>an*in» and •xniêltliçjf their local reto'ireee* 



*• Tufara Wv TTF*tm* ^^W smmmmsamesmBWi^^^^^^^^^^^^^^^^^^^^^ ^^^^^^^^^ 

Technology trenafer »viri purchase of technical 

and techno Jo fi cal pro ceas, pro duct taov -how, emj>ert 

services for i M Uli âU on, mrocuet design, project 

sngineering, patents and trade marie rights, resources 

input•, raw material, management, seles, marketing,snd even 

continuing import of technology, which help in the 

process of manufacture.    Such a trac«fer involve! payment 

of technical fees, design and engineering charges, 

consultancy fees, recurring royal ti. as, cost of aquipmant 

and managerial ••»«cas, etc.   Thay may have to be paid 

either in hard currency and foreign exchange or by 

adjustment against loans em deferred payment team. 

3,1     Technology in physicai terms signifies the creation 

of industrial enterprises, research organieetions, 

universities, RAD es ta oliatamente, etc«, engaged 

professionally in this work.   Within this framework, 

management, research and engineering provide croma. 

fertilisation, interaction and teamwork by which • 

constant flow of scientific mud operati va innovation 

is disseminated, stimulated and implosent ed.   Hum« 

the transfer of technology im both a souroe and a 

vehi de of technological end industrial programa. 

l.t    There is yet another area of technology transfer la 

the ease of agricultural machinery.   This refers to 

the trena far of empori ance among the developing 

countries, through movement of skilled people,, 

agri cultural engineere, technical cooperation, joint 



undertaking of progrès»** and developatnt of 

ptrtona.to-ptrton contact.   Bt cause of the 

elailarity of problems  and atage of eoonoaie 

development among developing oountriet, bottlav 

ntcka of adaptation «TO nuoto Ita« in ooaparstae 

situations whan technology ia to b# trtnaferred 

fioa ont dt v eloping country to tnotuer, than fro« 

a dtveloped country to a developing ont«   It will 

thua bt of autuai advsntagt for tht davelopinf 

countries to work togtthtr in Joint vtnturta. 

Thia «ill facili tatt grafting of ttohnology and 

train a larga nus bar of nationals to attain atlf. 

auffioltnoy in ttchnologl eel tanpowtr, 

3#3       Ttohnology transfer from developed countries Is 

necessary if the rate of economic progress 

la to bt nadntalned and incratatd9  but only undtr 

condition* that involve a sintauai cost ta tat 

country's toónos? end do not ttulUfy aitrgtnot 

of vi gourous RAD, engineering design and 

plant construction cap a bili ti at witMn tht 

country.    TMe kind of hard bargaining deatndV» 

of high level of ttohnologlotl eonpttanot within 

the developing country in tht field in which 

the technology transfer i a being nego tit ted 

and would require a different weighing of the 



4« Frota«» of technology trenafer. 

Unaeti «factory progress in the develop»«* of 

•gri culture »acfeinerj industry in developing oountriee 

nti bHB du« to au* factor« tf tu« lock of investment 

ospitai, technical skill, trained Manpower for workshop 

floor and tl&o ebeenee of precision in the identification 

end »finition of probiens, ••••MBont of denands, 

4ev«lop*ent of narkets, end leek of coordination in 

the exebenge of infbnnetien. 
4,1    It ü idthin the oonpeteace of developing countries 

to overcome these shortoonings through • poller 

decision by tho epvernieiit for tu« bJildng i* 

of edeeuete indigenous teobnoWfloal infrastructure. 

Bevevo*, tht protases faced by the dtvüoplBg 

countries in rooptct of the i »port of technology 

from developed oountiitt tro Bool fold tnd 

requires intofoationtl const deration tnd 

ooop«r«tlon for their solution« 

4.1 Tho folloi/ing are the nain problomsi 

1) Developing countries aro vrtak In thoir bargaining 
poner and thui have to agree to exorbitant 
tanas, and restrictive conditions, thereby 
putting aovare strain on the balance of 
payments« 

11) Sotaetinos, camouflaged technology tranafer 
takes place in areas where there is no need 
to itport technology, typical examples are 
sprayers, threshers, engines and pumpa. %í 
could be manufactured in.many oases with 
indigenous capabilities« 

ili)Generallyv imported technologies are also 
inappropriate to tho factor ondouiaonta of the inappropriate to tho factor ondouiaonta of 
developing countries« This undermines the 
importance of choosing the right type of 
technology) 



iv) Some of the restrictive conditxons ere explicitly 
leid down in the contractual transfers end 
illicitly followed in direct investment,   viz. 
export restrictions,  titd purchases of raw. 
matériels, secrecy clauses regarding the use 
of know-how,  scope of national  development,   etc« 

v) Developing countries are 8lso faced with the 
general limitation« imposed by the existing 
patents and legal systems. 

4.3 The drawbacks of such licensing inhibit local manufacture 

and use of patented components, such as hydraulic pumpa, 

electrical items,etc.,which are manufactured by ancillary 

industries snd the normal reluctance of the collaborators 

to allow changes in design to suit local conditi one. 

4.4 another beneful effect of the import of foreign technology 

from different sources is the absence of Stander di se ti on. 

Machinery and equipment very Tom plant to plant, within 

the same industry.    These are supplied by the collabo, 

rators accordingly to their convenience,   without 

lin&ng them to the long.term interests of the country. 

In such circumstances, ancillary industries do not 

find it economic to manufacture speres md parts 

required by the industries. 

4.5 It may be pointed out that most of the hcnd and 

animal drawn equipment,  including a few tractor 

imria. nts,  could be irmufactured in developing 

countries, in some cases using imported raw materials. 

In the cese of tractors, power tillers, heavy 

equipments end engines,  developing cou tries may 

have to import technology.   However, the development 

of even these items  could be undertaken through 

local efforts on a n he s ed 
9 



pfogittmt otttd ^on loo»l ttchnologi otl 

ftd li Ut« «ai infitttiucturt. 

4.6 In ordtt to overcoat tbt prota«« ••nUontd tbovt, 

it it «vidtot thtt fotlUvt ••taures tt 

nttlontl tod iBtttMtloiMil ltvA trt ntettttry. 

4.7 les« dtvtlepinj aouDtrit» purefattt pltntt ani 

prootattt on turn-kty bttlf.   lfct •!!•**••*• 

oritnttd« conçut itplitf t -ptcl»«« dtü", 

oovtfiog thtpurohttt of drauiiit», dLtt, Jigo, 

fixture«, patttm tai tedinoti gui ««sot on 

ataiftttura «ad «oaaefoltlitttioii.    Mt not 

otlj letêt to unt*t.uttliMtioB of lo otl 

retour oes tad atpaMlitátt, lut tito rettrò» 

atUoBtl » « • efforts tad perpetutttt 

teohaologiotl dogtaisaot, 

10 



ß» attitude of doner foreign companies of 
developed countries. 

The ideal acohanisn for the transfer of technology 

is enterprise to enterprise relationship» * conpany 

contemplating an investment in manufacturing facilities 

in a developing country requires protection of its uarkot, 

the erection of tariff barrier or protection against 

failure on the part or licensees. Its investment policy 

is deterraied by issues of the receiving country* An Important 

condition of Interest to the for siga coapsay is stability« 

H» donor cosjpany IBOV« that risks ara unavoidable, lut 

it idll tend to ai Maia« thaa as far as posai bla. UM 

faotora influenednf stability ara a stable governi ont, 

predi età bla policies, the prospect of so orderly 

«pension of the market, satisfactory labour rei étions, 

asnageaeat quality and infrestructure services. 

6.1     Economic stability, especially in respect of Ucanoe 

paya ente, profit r sii t tancée and ospitai reparation, 

ara part of the a tabi 11 ty sought« 

••I    «everthelese, it Is generally afreed that tisi 

prlaary aia of the foratili ooapaay is aaxtaleatloB 

of profit and it id il so organi aa its internal 

aooouaUng procedures as to take fiai adven Ufa of 

tas dl ff er en ti ala, foreign exchange eovenente, 

i sport . export regulations, aaaag aient fees, 

royalties and transfer pricing. 
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6. Viewpoint* for the technology 
receiving developing countries. 

lb oo«bit the problema of transfer of technology, 

it if important that the nenagonent and technLciaiiB of 

tht receipiant enterpriaee should be uell-qualified to 

plan, tpacify and obtain tha proper technology.   Tha 

consulting ansineera end other aped alieta have an 

importent role not only in identifying tfie beat technology 

but aleo in ensuring ita quality and ef facti vanesa. 

6.1    Moat of the problema could be countered by i op rovine 

tha feafgfining position of the receiving country) 

trae can be dona by adopting realistic poli elea 

with regard to the repatriation of profita end by 

inai sting on tha «here of the foreign conpany of 

equity being represented by money Tether than toon, 

ho« alone and on e better underatending of 

technology on tna part   of tha local entrepreneure. 

6*2     Despite the probi ana, the aacheni ama of licensing 

are wall - eetebliehed end their char a eteri ática 

ara virtually tha asme for all typaa of technology 

being transferred.    The nein issues revolve around 

three questiona t 

(i) whether the technology i a app repris te, 

(ii) whether the liceneee ia able to build up hie 
own tedinoloey on tn* basis of the licence, end 

(iii) whether licencing agrecmenta er* excessively 
Itoureble to the foreign company.   In fact, 
there ia need to atudy the ways of idrovia» 
all the nechaniama involved in li censing 
proceduree and raiaing tha absorptive technical 
capatili ti ee o* tha licensee. 
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7. Determinine the choice of technology. 

The choice of technology is a decision norm HI y 

taken et the level of business enterprise end in practice 

only sn advanced technology may be available or et least 

readily accesible,    The industrialist in developing 

countries ars, therefore, ;aoro ut traeteci to advanoed countries« 

7.1 The factor determining the technology to be 

transferred include   i 

(1) transfer the ripe ana proven technology which 
could he adapted alnoat straightway} 

(li) transfer the technology in a near stats of 
readiness suited to local conditi one and usej end 

(ill) transfer the technology w¿ ich would require 
further development work before con» er ci al 
eticità ti on. 

7.2 There are ceses where cenai aere ble R&D effort  is 

required to develop the technology showing prosi ss 

of technologi osi solution and potential tor its 

usefulness in the development plans of a country« 

Such projects ere of added signi fi canoa in widening 

the base of scientific talents and RftD infrastructure 

facilities in developing  economies, 

7*3     Kucb technology in aere engineering now exists. 
The mechará ems of trensfer are well «ate toi shed« 

However, the «sin issues revolve around the 

following questions i 

i) the place where technology is available, with 
the stage end conditions of avallabilityj 

11) the need and resources of the receiving country} 

ill) whether the technology Is appropri a tei 

13 



iw) the nenner in wiich • oountry would likt to 
transfer or rectivt the teehnolotyi snd 

v) the typ« pf inforniti on needed by the receiving 
cour try need« end the acetes to the source of 
infornition, 

7.4     Par a successful technology trensfef the recipient 

( and the donor ) Bust h*ve oo nei der «ta e analytical 

espaoUlties in technolo^cel forecasting, long 

range planning and system antlyais.    Tb« receiving 

country should in addition develop tho capability 

to analyse the social-economic implications of 

technological developments« 

7.6     The si» should be to strengthen the netional 

ospitility for developing and adapting technology, ae 

wall «s for developing local engineering deeigne, 

A strong infrastructure of R & D activity is thus 

necessary even for an intelligent buyer of technology 

ft on ele «where.   However, the developing countries 

h e vin g limited resources of trained nanpower and 

financée required for R & D effort,   should    concent» 

tate on relatively few areaa, which no id grastest 

posais e for economic development, itena which hpve 

large do» e* tic merket end where expertise for 

innovation and translation to commerci el production 

already exiat in the country, 

7,6     Where technology haa to be created and transferred, 

one would find a variety of si tustlon« ranging from 

oaaea where technology should be imported to cases 

where it should be created or adapted largely through 

indigenous effort« The question is not to choose 

14 



•ti—OB tilt im altorntUvee, kit N i M tur of 

oonveni «noe, te decide OB «toh tote on tho Nolo 

of oerit is« tho prevailing oLrouMUnooo,    TWo nty 

te illuotrtttd by tho entapie of tho develop« tot 

of toi in di g eoo ut éoolga for o trootor «Tho inoroJ" • 

( m h.p.) Ir tho Control Keohtnlotl angin ttrlng 

Res etr oh IttUtuto (Q(K) Burgtpur, Indio, llotneod 

k/ tho MtUonoi Roo «or oh »eveleDaent OorportUon 

of Indio (NROC) end aeauftetured by Punjo h Tro etoro 

Ltd«, Chondlgtfh, Indu. 

7.7   Tht indigenous development of tho detiga of tho 

tra oto r would no doubt idtirthly eaewer tho noodo of 

tho country, yot tho Uno element io very iaaorttat, 

•• tho exit ting daaend would not wolt tú* o nodo! 

to bo do «lg nod, prototipo nodo and tootod before it 

it conveniently pro du cod.   Honet, t nun bor of 

eoaptniee in Inca» onci g ta m tho nonufteturo of 

trtotoro htvt btood tholr production on imported 

product dtclgn ond technology« *• 

7«8«   Oho loo and ao cantano « of technology can only bo 

tarried out when •arioui ideao art t rant 1 at ed and 

dtaonetrated in actual field oonditions, both with 

regard to their technological possibility and 

It it a 2 cylinder, 23.6 h «p. water-cooled ditotl 
tngin«. 6 forward fear with a rangt of «peed fron 
U22 km/hr, trenamitsion 1000 rmp, lifting oapaoity 
800 Kg and grott weight 1460 kg Uietnied oapaoity 
12,000 units a year) 

••       Rtfer Ch«12 
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•MLUffoiäl íaasibllit/. Miütwar -¿.pi aro ?ou~49 

ttoliflologioal or otliiPwi3Qf iilltd u? by iXiO/i.Woias 

aii¿ .üW ttöh »logical d«vtl»pm«nts* 
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•• frctore inluancinc iteriti I crUon 
•nd trennet o* teehixslcy in 
agli cultural aacrlnery. 

In the tranafer of technology i» acricult irt the 

fuotora v/hioh iifluenoe the deeiiion regarding the 

appropriâton©as of a partioular deaign of the agricultural 
nechiiiary aad equipments are i 

i) oil latio condition, 

ii) soil condìtione, 

ili) crop lins policy aid pattern, 

IT) type or power available,aad 

M     Tevere tur e varletiona, Ai et level,  correal ve 

«vifoment end other cdinetoloßi ori oharaetetteUei 

tonend apeclel ettantioa fer protection, aedi ft« 

«tien end uee of at tettai an« te el g n of theo« 

aedi nee »vai le »oil «on*tiefte detemine ta* 

quality of netti ou tu Bf porta. 

•«•     It i* neoeeeery to take ime teettant the eve* lo Milt? 

of talllet percoiviei, teobitoiene, creftaaea, 

repair and maintenance men* 

M     tao police* la reap oat of affi cui turai «velchawat, 

alta refe*enoe to cropping torteti, orepelag 

pettera,try fernlag, aioli aa« aar gl aal fiant, 

toaancjr «NI load reforae «n alea influeaea Um 

eeUvltloa of inductrice engaged in the aa*u fa eture 

of •tehinery aa« equipa ont, 

1,4    Xa addition ta the e beve, tèa ineteating capai e al. 

cation in egri «il turai a at en ceo nay tonend 

ettoBUon to 1 apianante like au iti. e eN trilla. 
IT 
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rttUUitr «latri tutor«, tow crop plM»t?w •»« 

«dp»«! *r tttt, •afH»otnt, potrte, Gio«ndtiyt 

ojuihera, «ted ir^itrt, drytrt, o«i«.riu ••€#•• 

iU)rftt md 6rtiP.hrndlint «^»tnt,  tic.   I« «ti 

•toft undor tico production, •rhtiir  «uld bt 

¡i*m to ttotj lnttoducUoo of inproved puddlerr, 

fcuvttor«, ttmtplrnit«, HotétMUfft •»« 

torvos left« 

U» t*kt tfet itovt «tjitio»«d ftctow in* «*>*#•»*•• 

o«f©ro doddtne «Pon tfct dov#lop«ort of »•» 

•tcttfttt or irtntfortinf tectmoJoiy ft<* oUiot 

«uniti-.   I» »dditio», agficultyrti «usinât« 

»M.<i«tUttt «r.L*gtdi«** ••eUviU-ihoOii 

«rr«atc ih** findtngi vitii U>*r oourtry't 

•ttudflffo of loetl ltrgt rnd m*U •tmftetuiiBi 

Induatriot, »fid ih« protttM ftctd by tbm ** 

r«#ffd lo ih« country« a policy tow#rdt precetto», 

ft* ••iotitl aunrly, flntncot, protei di v«roi fi- 

ottio«, odanolo» pr©!**«* iiportt, forati» 

oxct»*« if*att*«a*f «ualitjr «ontifA mê ottMtMd», 

»rio« oontrolttic. 

*¿     mos« f*etof« At© inftutnet tht iiÄUtUirt of lodi* 

»devour tad inctMivt towtrít aol'.rtìUnoo 

in tho nttd of •£Ti«»ûi«w,î •terdBtjry and 

«quintal« 

It 



•9?     Ito ov«Nll ooBoeroUllaaUcn programe Indu*« 

•orkot reootrofe, product aped fi cation, deaand ani y al a, 

•Ml«Une« In nrUontl laport poll dee, aaaletenco io 

•anufaoturero in product develop« est and ¿iterai fi cotton 

coleo, a er vi ce, opere porta aupnly, d trona tra tl on, 

exteneion, product popular!artlon, trfining cud 

rurel crédit tnd flnt ricin«.    It el »o involve« the 

eatabiiehaent of national «prketing org ml eatto no, 

d eri era hip and • programare to aaslat the frinii, 

8,8     Cbnaiderefale effort »uet b« attracted to feasibility 

étudiée which should 

i) determino th« accnoaiic feasibility, 

11)  establish prrcticrl tecfcr&oel concepta, ani 

Ili) aisoist in 'he collation of fiaandBg, 

Othar factor« of importance ora i 

1) a au red availebUitjr of row naterielo, 

11) aaseaseent of the proti «aie e sao dated with tho 

production of tho agricultural mochines, inclement* 

and equipment best-suitsd to the need« of tho 

country, and 

111) aarhet evaluation to datore im product dontnd. 

With audi baalc info met ion, an agriculture engineer 

eon further develop hiajractioel ton cop t of tlio 

rreject find ascertain the aptiaus oanufecturing 

ipp roach, 

8,8     In the area of trans'« cf technology in agro« 

engineering an ¿opect generally overlooked by tho 

It 



oMOltplBf •unirla io. tho kBotdodet •«* fMHWMi 

fot tht oottblioh»oiit of tquipnont ropiir and 

•aiatananoo aarvioa,   Xho pro hl OB of toting 

oqttMMt OB* »*iBg tht ft» BteMaot in vorhin« 

•ffdct it OBBBOOU4 with tht ¿ehlovavûBt of high 

•ffloloaor, Ik« Mvini« of *»r*f» whtof« Ml 

with a hottor vittUotUon of tho avaiial&o 

M£ MM» M«MlBiaBaMl Mf*«#«t ^poitol 

* OMUA MIOBBOM Mi Mhttt Miu, apart 

porto oioto, atflifioi potoooo in tho orgMtootioB 

Mi aparo tion of «Hoto aoUvitioa, aonati tuto 

o Mjor »ooi la tho dovalopiag aauntriaa. 
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9» Technology trena'er «song the 
developing countries« 

The developing countries could be put under tuo 

categories i 

i) those with organisations and individuals :*w 
can generate technologies, and 

ii) those who want to import technologies« 

9.1     âfl oompared to the transfer of technology from 

developed to developing countries,  the exttntof 

transfer among the developing countriea theiaelvei 

ia quite small.   It appears that not enough ia 

known about the technologies available in 

developing countries.   Host of the developing 

countries are sore closely connected with develop et- 

na ti one and look to thon aa the first eource 

of technology.   In api te of this, for agricultural 

machinery and equipment there!.a ou oh acope of 

tranefer of technology among the developing 

countries.   Many developing countriea are 

eaperimenting in these ereee independently of one 

another and often tranefer of know-how between the» 

had been extremely helpful, 

9.8    Samples or successful development of iarm machines 

through indigenous effort in developing countries are 

poorer tillers(5-7 hp) developed and manufactured in 

Thailand and Fhillippines, open propeller type 

low-lift pump in Vietnam aad '-/heat threshers, 

tl 



aulUplo «tad drilli *ad one -y ..«ulC board ploughs la 

India, üovolo^ing countries should aim r.t ..tSainlas 

t  Judicious blond o*1 imports md dome«tie 

.tnufnetur«, local essemKLy end manuf ctureof e 

füll  »«£• of e.ri culturel machinery end implement* 

for totip!* p»L?««ivd.y tut kernend ffoi within. 

Wis riso to dpi 1» the development of rndllW industry 

end lPtour intenidwe production.    It is posei'lt 

in »any Atropine coltri** te  Quieto local 

promotion ÍW r-ri culturel m r chin try et s level 

of technology copriste botto to the m«»u*rcturer 

Fnd the feimtre. 

0t3     Were .re W opportunities fbf tectonolccy trenefer 

««ont devcltpiBc oountriee.    »• es ere 1« "hieb 

this otn be tttenpted profitably ere i 

i) i denti fi option of needs   i 
the developing cow try phoiad identify specific 

techno Joel oi>l needs both for the present end 

future, formúlete end delinéete erees of lectl 

technology development, import of technology 

end blend of bothf 
ii)    disseBination of in*orr.rtion i 

teovlcdceof requirement* «« of tveiitWlitar of 

now technclofiee o*n ensure success of the pro cees 

of technology trtne'er.    Thle is best done 

through! 
a) better communi cetion, collection end 

JieeeBinetion of iniwmttion, 
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fe) training ©f technoe:«* #n« »hop 
floor personnel, and 

e) better mobility end exchange of 
•F. ri oui tu Ml «igintoro ana 
ST öperaonnel ft* long periodi 

ili) technology perfoimcnce t 

the r eli e bili ty of • technology ia vtry importent in 

tht trenafer pro e«««.   It vili,  therefore, te of 

utmost importance to give guarantees of performances 

through practical demons tre tionmj 

iv)   direct specific unita • 

this is pofsiblt through anbassiee. Trade Missions, 

agricultural Attaches and other agendas concerned 

with the supply of information OB technologies 

available in their country. 

9 4      The technology transfer among the developing countries 

in the field of agricultural machinery an* equipment 

need not be purely commercial transaction« Such 

transactions can be looked upon as exchange of 

know-how. cooperative system of development vAioreln 

expert ito and knowledge can be shared* based on 

complementarity for the development of specific 

agricultural machinery and equipment« 

9.6      Some bettet equipped developing oountriee are atte 

to absorb importe* technologlee fio« devéleme« 

oo un tries, proceea then *ci tlie spécifie 

indigenous conditions and then make the» eveiiable 

to other developing countries« 

• See also i Para 13.4 and annexure 4,5,6 & 7 
23 



10*     Research and Development (Bf:D) 

R&D plays an Important role in the area of 

agricultural machinery and implements« An essential 

step in this direction is the creation of a sound H f D 

baie. 

10.1   Indigenous R&D not only helps in the importation 

and absorption of transferred technology,but also 

supnorts and encourages the local efforts and 

initiât ire for the country»s industrial expansion. 

10*2   Bxeept in a few cases, industries engaged in the 

manufacture of agricultural machinery and implements 

do not appreciate the need for R & D. Furthermore, 

there are many small scale industries which are 

unable to sustain R&D effort of effective size, 

from the national point of view, this situation 

should be clearly understood and the Qovenurant 

of the developing countries snoild take the lead 

in setting up R Ä D institutions within the 

appropriate Government sector 

10*3   This will not only accelerate the development of 

agro-engineering industry, but also spread the 

technical knowledge pertaining to quality control, 

specifications, standards, problem solving and lead 

to design improvement« 

10.4 Interest could be aroused in * e industries for 

encouraging the organisation of their o\ñ H í, D 

by allo--lag ceraia-concassions in t.^tion a#d 
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by satins ut) "Difiga, Dovalopaaat and Bascaren Oaatrts" 

ani «Poly taohnological Clinici*. Thus Agricultural 

Machinery Risaaroh and DcYalopaant Centra could hart 

tha following functional 

1) asilat lawifacturara, on raquait in daslgn 

davalopneatj nach Ina tasting, *roto%yM 

Manufactura and performance evaluation studies, 

11) prorida advisory »arvicei and trainine, 

ill) function at clearing houaa for information and 

for anhange of experience vxh regard to design 

developaent and extension term oes related to 

agricultural aaohinery, and 

IT) engage in tba asalallatlon of technology, Its 

transfer and ita a/dapation to tha distinctive 

r acuir esente of tha   foraers 

10.6 à iniqua feature of agriculture In Asia ia tha 

opportunity of aultipla cropping« Baoauaa of tha 

three distinct aeaeons, ©pan ohaanal irrigationf 

and tha «Mill holding, cowitrias of Asia can produca 

2-3 orops in a year from tha sane land« This therefore, 

naada a différant approach toward! R ft D in farà 

aaohaniaation and   suuaageseiit. Tha ob J oc tira ahould 

ba that tha nachlna  should oaxlaifa yields and 

food production and balp to raduca tha high labour 

requirement! during paak periods. It shmild »attar 

llttla whether tha power sourcs is anlsnl, huaan 

or aachanical* 

* Sa a i aanexure 3 
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10.6       The relationship among the different types of 

organisations engaged in R & D in agricultural mchincry 

and implementa is very complex.   For expropie, in 

ZodU R&D activities in egri oui turai engineering are 

performed toy the following typee of institutione i 

i) Agriculture uni varai ti es end collages, 

li) State Agriculture Departments, 

iil) Central Tractor Training & Testing Centre, 
Bun di and Riasar, 

iv) Indian Znstitute of Technology, Xharagpur, 
(DLvn. of Agricultural Engincering 

v) Central Mechanical Engineering Research 
Znstitute9 Durgapur 

vi) Regional Agricultural machinery Research 
Testing à Training Centres of I CAR, 

vil) Indian Agriculture Research Institute (IARI) 
Raw Otlhi ( Engineering Division ). 

viil) Central Commodity Research Sta ti one of I CAR, 

Rea »arch on auch aspects ea metala,  electricéis, 

au tono ti vea, foundry, etc., ie carried out by 

different insti tu ti one in the country.    A number 

of prive te manufacturers heve also evolved and 

developed agri cultural implements and equipment. 

10*7     Ins important issue is the exchange of experiences 

and knowledge among those engaged in such activities 

as education, agronomical practices, engineering, 

metals rnd metallurgy, quality aped, fi estions, 

tasting, and trials in sgro.engineering.    However, in 

India the agricultural engineering end implements 
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industry, eapedelly in »ell sector, is greatly 

influenced by th« R&D conducted by egriculturt 

universities end Stete Agri cui tur e Departments. Thcugh 

coat mschines have been developed, yet very few have 

passed research stage« 

10.8    In order to meet the chill enge end the immediate need, 

tht local R&D should identify sene agricultural 

o «chi ne« end implements el reedy in use of other 

countries end test the most useful models in the 

country, 

i) If found satisfactory, the model choc s en could be 

menufectured without ma ¿or chenges, of course 

using local raw materials« 

ii) Kinor modifications could be madt in manufacturing 

engineering to adept the designa to local 

manufacturing industry, 

iii) Taking into consideration the best features of 

the design chooser!, new machines could be) 

developed« 

10.9    In » & D programmes for agricultural machinery and 

implements, as far aa possible, the local 

manufacturers must be involved, ss they would 

ultimately teke the responsibility of menu factoring. 

The manufacturer can be sold the idea easily if 

he is involved in such projects since their 

inception to the staçe of development. It is likely 

that he may r>lay a positive role through knowledge 

of the  available raw materials, economics ef 

production and marketability* 
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11. 11) ito Mieti on 

Transfer of technolosy is also un information 

«¡id coununication process« This is specially ture in 

respect of agricultural engineering technology« Hov/avar«. 

there is e difference between tue trinsfer of operative 

technology sud the trsnsfer of inforaetion end deU. 

Ubila in the forsier cet sf the knowledge to be 

transferred «ist be »bodied in m sciasi operation 

of Me kind on teas end condì tions detersine through 

s process of coward O. transection with the idealste 

benefit felling within its scopo«   the transfer of 

ed enti fie snd tsehnicsl infonisUon end lesesrch 

results is for building up knowlaaga snd generally no 

fin«dal trsnssctions sre involved in this process. 

11.1    In «grl cui tursi enßineering, retri evsi end 

dLesfliinstion of scientific snd technicsi 

infomsUon fro» one oountry to sbother hes pisyed 

s significant role.   Howavei, this is »estay been 

aonfined to basic or fun«ssi«t»l knowledge« 

Tlie puWi city »eterisl handed ovai fcy the 

government sgencies contains geneisl etstsment» 

on sottaveaents.   There is thus need to identify 

and specify the type» of infosastdon requited 

end to drew up s dssei fi ostión of needs snd 

euppliere. 
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11*8     Tianafar of inftnortion t#kaa placa »oat 

of facti vely through paraon - to paraon 

ooMurtl ct Uon, aaninar, clinica, «te. Kuoh 

dopanda on tha sttitudaa «nd conscianca of 

ptorlt peiUdpitlng in thaaa oountriaa. 

11.3 A ••»! handicap foi tha davaloping oountriaa 

hit boon tha difficulty fa cad by tha* in hiving 

raady accaaa to tht iouic« of information, and 

if tha information if avallatola, to uaa it 

profitably.   International ofgam\aatton§ lia» 

UItt»a and FâO oan play a poaitiva rol« in 

thia connaction, 

11.4 lha anticlpatad gorging damand for tachaology 

tranafaia ¿ill «aa* nacaaaaiy tha incraaaad 

ut« of tachnology information ay»ta» to 

auppla»ant inatitutional flowa and incraaalngly 

to bring about direct tranafar*. 

a Stat Tht rola of UNIDO inptomottn§ tha 
agri oui turai •achintry and iaplaiianta 
industry, UNIDO, Viaina, hay 1878. 
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18« Taotaaalagjr ironafar ©• Indian Sem*. 

fe tooat tha farà output ani utilioo tto« bomaflta 

of rotearohin afrioulturaf thara la noti far aoehanlaatiaa, 

I»Util aeoao mmá a*>arionco tit« it« ova §lg»lftc«ao« in 

thlt arta af apara ting tha poli dai of aoohoniiotio». 

li.1   9m raattlato* aita of fai* holataai aia ta 

oaopUoa of la* oolling <k> not Juoüfy indi vi*»al 

ovaorofclp af a*tonai¥o fat» aaataaarjr. 

11.àa ovaraga *•**•* *• not !**•*•*• •lou«h or 

taahnlaallr ori ant od to offlatantlf uaa me «tintala 

ouali BiaoMnaa and oqulp«o»t. 

lii.Tho overall aliorttsa and high ooot of titatora la tba 

aountry raquira that tao avallatolo traatota bo 

uUlload by •• !•*!• • «aaaar of fonata a« poaalfala» 

A lirga «o Jaritjr of fawaota own au oh lata tfeaa o«a 

hoctara of la»*, 

iv.Tteo ooonoalo aaaattlaa af aorginol fatatra la alao 

a htaataap far ma pureaatfa a«« aoiataaanoa af 

batvr aauip«a«t tai aoofelaaa, 

J. 

1. Avotago fia« alia far 
a pair of aulloaka, 

i, Avorogo far« alto far 
povor Uli or ( far «at 
loa* oulUvoUoa) 

», Avaraja for« alio far 

6.t 

lft. SO 

I 

C t,s aar at *   1 r*aotata ) 



18*Ç   With tha abort background tiro situations 

dereloped i 

1) mass importation of technology in the arta of 

agricultural machints and toui intent, and 

11) establishment of 'e uà toi hiring1« system of 

fari» meninas ami alliad implements. 

18.3   Tha í mort of technology in agricultural machinery 

by India was permitted and encouraged with tha 

ai* of oatohlng up 'lth adv&need countries and 

establishing a busa for mechanised agricultural 

technology tharaby helping in imrored agricultura 

and higher production. 

12,4.   Tha technologies vara l^roorttd mainly for rischine e 

Ilka tractors, psjvor tillara, bar ras tars, at e, fron 

both the capitalist economy oountrlas (ÜK, TJSA, 

iast Qerimay, Japan, Switserland) «nd tho Socialist 

economy count ria s (Hungry', C £ echo si orale ia, ÏÏSSft, 

Poland, Romania) Tha technologies hara baan rae airad 

ith financial cum tachnioal participation, 

technology as know-how, etc* 

12,S India Is manufacturing rarioua rangas of 

tractors with tha technologies obtainad fron 

•»Jader «Oustom hiring« syst en, services ara organisa)« 
through tha hiring out of tractor a and other farm 
machineries with team of onora tort, serriee and 
maintenance personnel. This system is nrectieed by 
agro-Industries Oorporation, Agroalorrloa Oentras, 
Marketing and ierrice Corporations, lit or »rising 
indlriduals and farmera. 
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foreign cou nifi M.    There h~vt b*te flourtt«o ouch 
eeUaocrftera«' flea oiga* oounirlM duri ne iç*l-U73t 

\ Ta ti • * i 

The hora« newer (it) via« 
eollttoretion are i 

Bffttk «P   Of  tfetOO 

tiers« fewer up to ».60 aleve 80 

¡o.of foragli 
•oll • bon U 
(ft attore) 

11,6     lb ««at t^ ouu try'a re^ir 

iOf>orU of trattore hove too* 

the production Mi 

M un*?   • 

fiati «UcftU^J. 

1961-68 
lr*2-63 
1063-64 
1964-^6 
l965-*6 
10^-67 
1067-6e 
1968-6« 
1969-70 
1970.71 
1971-71 

PPO 
1414 
199* 
4383 
5796 

16437 
17101 
19696 
1*636 

3fe 

1939 

»0 
16*79 
16000 

3.977 
4,030 
4.331 

87;f34 
*;rpi 
3*104 
32,836 

• •ouree* Benoît on th* StcUi« of »t*>.In<lu«tri ¿a in Indie 
Mi1 ceto rat« Central of T ehnicrl Dovei OPE ant (Öd TD) 
Agre-Induatrit«  Dt«,,  Gov«WB«nt of I   lir(Se Untiti, I) 

r.p« 
li Cid 
*.7 

•9 Sou rot« De rnd for Ut etera, ¡rtionrl Gbunail of 
icona i e ftaaeroh, Hew ùtili, June 1:74 
fu« atuJj Vfs  stirar ted ù • annual deeand of 
trattola U Indi« for 1973.74 to bo 39,40 ¿ou»»»«, 
ialiti riaint te »bout 79 thou at nd Ir 1979.79 (*>••) 



12»?   femr tillers, vhioh are tuo fjimeled walking 

tytie tractors in the 5-12 h,p, ranget art 

coaeidered to Ita narticularly useful for naddy 

oui tirati on, hilly ragion cultivation, ordì arda 

ana amali holdings • Tha .forking group on 

Agricultural Machinery and Ismlemonts (Planning 

Commission 1970-71) haa as st s sad tha demand 

of power tillars aa 8o,ooo numbers a yaar. 

18,8, io far six imita hará bata licenced for tha 

manufacture of aovar tillara for a total 

capacity of 40,000 numbers a yaar la tha ranga 

of 6-7 h,t> and 8-12 h «p.  (Tabla 2)+ 

12*0   It smy ba true to sosia axtant that a ouslbar of 

foreign collaborations have bee^n grantad by 

Qovernraont of India during tha period 1961-1&73 

for a similar technology by many flrms,but it la 

not always posslbla to eliminate at this advanced 

staga soma of tha duplications of technology liport. 

It probably bacana necessary in casa of tractors 

to import at frequent intervals new technology 

even for the same nroduct, lest tha country la 

cut off from the mainstraasi of technological 

advances, is tie» passed, Indian Industry beoeJM 

vise and aelee ti ve in choice of technology la 

agriculture machinery. 

12,10 One Indian firm is having collaboration vith 

H/s Tysefc of O.K. for tha manufacture of 

agricultural discs. Rest of the Manufacturera 

* 3a* i annexura 2 s S 



thftt dliof fro» tho MlftMttf 

r, vbeM fullty oospaioi vfcU with tht tepori«« 

MM. ttsUts&r «sly oso fil« (M/s Vioon Lt€.,tag«lor«) 

I« somftotoiUc* tiosto* somtoa oosoimo liomttoi« 

«ttfc Hi« «olloftototfes of N/t no* of lollmd. Hiy 

sslostivo ooUosorottess «so «lor oosottssmtloft vit* 

sssossoi oosstrioo ft>» stoslol ty»«o of oojilf omt^P 

Vis rotsrotorSf p wot sorrows, tüotor imi mê oolf 

1S»U      %o mm of Isrortist 

»t la inssilsojr «somsfttl low»«!, sor 

it hot *ot worn poooisu to sto» m t BOIOBOO 

of «og*s me ssssfits of tto Hmigm stlUssrstiom« 

itfioolomnl s»*ls«tr ir oso* IsJtriásol sto* fttn 

MtfiosMo* m Mortoti— of foyolty 

OiOMI OlSSSSSS of •••to 

lS.lt      VJ» Mrostorsto Siosol of Toolstool If ol op» at (1ST») 

* too mttotty «f Mussisi SovoUssost fs—nl to 

., OOAOBtlfl« me tostatili SOSSOSAOl) ssss ss 

I« IS SSMstSAf tOSSl» too***»!  0*U*tot«*l«S 

of ti—ilssj si Zsito* \f at« stoisssi sr 

tootUg sosttoo ssisr tno 

•r^^^i^ÄrÄr^^^; is, 

34 



tt^t  »XÏPw WWOTv  BBtBtì 

tN* MMlM «ft Wgltiil M •ttUtÊl %tft 

latita Hm+Êêê iMtitatioa, »M* it 

18,11     Agnini a tra ti va aaohiacrjr Ir vtjr of Li canting 

Cbamittta, Forain Xavaataant Boerd, an4 Otpital 

Qooti Qaaaittaa r«c«lv«a application« «at 

grant« go.vora«Bt«' aan«tloa for aatting ia> 

of latuttrjr with for «if i taohaltU «olla bora Uoa 

tat fin «not al parti olpaUoa, 

18,14    I«ala hM ali» Biild ta> »naturatola iafra«tru«tur«ft 

la «gri «altar« angln «trini rtaoaroh «ai 

4av«lte«tBt,   lafioBBl Iaattr«fa an* a*tan«loa 

•acvlcaa h«va alao bton att t* by tfc« Inatta flUmtll 

•f áf ri «altura lattar«« (IOUI). 

18,11    m« laUeatl Gbaalttoa «a faiaaoa «tal Tttaatltfj 

ata raooaaoatt* UM «ataaUaaioBt tf t ftatloaai 

Agricultural Ntentatry XaaUUitt it Indir.    Ib« 

piojoot 1« untar atut>, 

18,1t    za vita of 4#«aftBot «a tfrt«aturo «at on 

dran aal «al pavor, t lari « «tritt? of tapi if ta 

C plough«, Barro*, ri agata, pi « «afora, a ««4 «al 

fattili »«e trilla, «te,) aat afri «aitarti BBB4 

tool« Ukt aaovtli, povroha, pick a ata, raaaa 

«ai • vari air of tardea Wola, «talitti« far fati 

Btoü fcav« aoaB «evala» «4 ta4 at« oonataaUjr tätig 

a àaf^rt Para 10«é ——— 

H 



improved upon through research end development. 

In •© fer u the»« implements, India is fully 

•quipped to meet the internel nseds end the 

e3f>erience gained in this field oould adventageoualy 

be utilised by other developing countries. Itere 

is adequate ceppai ty in the country to meet 

both the looal end foreign requirement. 

1*»17     almost 100 per cent import substitution bus 

been effected in oase of vertical diesel 

eng i net below 16 h.p, and bori contal engines 

below 60 h,p.    For other types of engines, 

90-96 per cent of the raw meteríais are 

available indigenously. 

11.11     almost 100 per cent import substitution has 

been s ehi e ved in power driven puspa. 

18.11     The oountry ia eleo «lofting varioua types 

of agricultural implementa to the extent of 

about te.e-10 millione worth s yerr in terms 

of value »e and major portion of this is 

bullock driven end manually operated implements, 

vii« light mould board ploughs, sprayers, 

cultivators, hoes and drills. 

source i Indian Jara l-iechanis-tion. TTGV Delhi, 
7ol.;aiV, Ho.X,  October 1973, ?p.20t 
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13« International Coopération between developing 
countries* 

An impetus vas given for international oooparation 

by tht organiaatlon of International Seminar on Technology 

Transfer (ISTT)« held in New Delhi, ludia during Deoembor 

1972« The three theaee under discussion worei 

i) Technology tranafer fron advanced to developing 

countries,, 

ii)   Technology tranafer between developing countries, ma 

iii)   Technology transfer from research laboratory to 

ia»l   Sons of the undermentioned conclusione of the Seminar 

on Theme (ii) are of special interest to this study, sinoe 

technologies transferred from one developing country to 

another tend to be more appropriate«* and generally require 

less adaptation than those transferred from an industrial 

to a developing country t 

i) Transfer among developing countries Is small and 

little information is available on those transfers which do 

take plaoe« 
ii) little is known about the technologies in use 

in the developing countries. The suggestion was made that 

each country should "publish an inventory of information 

on technology*11 

• Sourest Proceeding and Recommendations or the InternatloñaT 
Seminar on Technology Transfer, New Delhi, India, 
Council of Scientific and industrial Research, 
New Delhi Map 1973 pn   74-78 

** Many of the agricultural machinery problems so defined 
are really applicable to more than one developing nation« 
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ill) fluggaatad priority artas for oonaidaraticn toan 

planning traruftri Inclndadi 

• agio*lndustrlaa 
- afro-anglnaarl&g aquipnent manufactura 
- varal housing, transport, vatar purification ato« 
- national raeouroaa dsvalopnant 
- «9grading of ooal and low grada nlnaral raaouroaa. 

ti)   Spaoial attention ahould be giran to tranfftr of 

intonation on lata sophlstlaatad naohlnaa and aojuipnant and 

of planta of wall t r oapaelty* 

T)   Tranafara of technology among developing countries 

een foftar aalf ralianaa and daaraaaa dapandanaa on ttoe 

industrial eountrieeV 
Ti)   Developing samt ilea should •»•at up suitable afondes 

to pronota tala of technology« 

•ii) Developing countries should identify futura 

technological naaat and oooparata In develop« ent progr—i to 

fill tha need*. 

19* 8« Oansocjucnt to tha Xntaraatlonal Senlnar a «tiota of 

understanding«* vac signed between Oovt. of India and UMIDO 

for a progresas of oooparation for Induatrial/ttoimologioal 
deralopneat. 

13*3       Ona of tha aetiTitlat ratultlng fron tha abora it tha 

organiaation of tha International Ollnie on Agricultural* 

Machinery, Manufacturing and Derelopaent hold la Haw Delhi(India) 

* IMI Report op.clt.pp.i07-ic» "Tha aoflectiTo or tha progreso» " 
of oooparation la to develop and InproTa tha Induatrlai 
tagnclogical canabllit iea In India and to sake available to tha 
extent poaslbla Indian Industrial and taohnloal a»ariano« 
to othar darai oping countries"* 
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13.4 In order to facilitate mutual consultations and 

initiât« dialogues anong the developing co utries 

narticiuating in the International Clinic four proforma* 

are being introduced• These are designed to elicit 

information on the following! 

i) technology transfer anions the developing 
countries | 

ii) cooperative training programme, 

iii) research and development ( R A D) 
cooperation, and 

iv) démonstration of indigenous equipment in 
the interested developing countries« 

13.5,       The analysis or the information thus collected 

is expected to lead to the following i 

i) evolve programme of action, 

li) help to solve common and indi vidual problems 
in specific areas by mutual assistane« and 
cooperation, 

ill) facilitate UNIDO to identify areas «her« 
UN can render appropriât« assistane«, and 

iv) complementary programme where India mould 
cooperate with other developing countries 
under UNIDO1 s ausnicas« 

• tee i annasare 495,6 and 7 
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d-1-iexure 1 

Forei-n Collaboration in Agricultural Tractors» 
1961 - 1973 

S.    Indian firn 
Ti I¿£j  

1. Hindustan Tractors 
Ltd., Baroda 

2« Hindustan Machines 
Tools Lta.?i:i.1ore 

H.P.     foreign 
 r.n} inheritor 

~:!ai:e/ 

C2JK0SOLVKIA 

Zetor 3011     35   rotokov of Czeck 
Suner 50    Praha 

Setor 2011     25    -do- 
Zetor 2511      25 

"Reimrks 

P 

P 

;J3ST G^vXlY 

3, Sicher Tractors India 
Ltd., Faridabad. 

4. Kirlosker Tractors Ltd., 
tfasik 

5. Perfect Tractors Ltd. 
tyjw Delhi 

6. Tractors and Farm 
Equipment Ltd., 
V'adras. 

7. International Tractor 
Go. of India, 
Bombay« 

8. Premier Irrigation 
Equipment Ltd. ,Calcutta 

9« Auto Tractors Ltd., 
Lucknow 

J-2011 
.:-'.: 511 

Oeitz 
0-3006 
D-4006 
D-SOOS 
D-1O003 

Hanomaß 

U.K. 

ÎÎF-1035 
IHT-555/ 

558 

3-275 
423 

David 
Bro\m-990 

20-30   ¿icher,'test Gemany P 

25-75 "I'-ekner Humbottat     P 
Denta 

32     Rheinsthall 

35 
30 

35 
43 

55 

Layland 154   25 

Hanonag 

liasse? 
Farguseon 

International 
Harvester 

David Brown 

Layland 

MP 

NP 

NP 

*   Based on H?he status of a^ro-industries in India" Dte. General of 
Technical Development, Agro-Industries Dte, Govt, of In lia, 1971 

P- Production 
•TP-  Tot in production 
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0. IndimnTirw 
JfiAttL 
POUND 

27 W 
B-37/3036 

10* Isocrts Ltd». 
Farldabad 

11« Isoorts Tractors Ltd., Ford 
hrttow' "^ 

18« Harsh* Tractors Ltd., T-28 
Rev Delhi. 

H.P.    foreign Rsoarks 
flirt UW^*»  

86-30   Motois*ort 

46 Ford Motor Co« 

86        Prorantsh 
Ixport 

13« United. Auto Tractors 
Ltd., hydsrabad 

u-aoo 
U-C60H1 
TJ-661MI 

50 
66 

Iadustial 
Ixport 

14« Byford Traotors Ltd 
lev Delhi. 

JàHl 
•Jblbftura 
8-8000 

37        Ishikavajioa 
Rarlsja H*Z* 

IIP 
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«Uiexure 2 

feMlm Collaboration ^ po%f r Tillers» 

IT 
Ho. 

Indian fini 

2a TIT Tillers Traotors 
Ltd., Bangalore 

HSu? ÏT.K Foreign 
Model Collaborator 

Capacity 
per annua 
(nunbers) 

1, Krlehl shginti m Akitu 
Ltd., Hyderabad. 

5-7 Akitu Sangyo Co« 
Ltd., Japan« 

Mitsubishi    Mitsubishi Heary 
8-12 Industries Ltd., 

Japan« 

3«  j«¡C#3atch Agricult-       Batch 
ural ; lach ine s Ltd., 
Kanpur 

5-7 Satoh Agricultural 
Machi« s Mfg Co*, 
Japan. 

3000 

5000 

6000 

4« Kerala iTgro-Iadustries 
Corporation Ltd«, Ktibota   8-12 Kubota Ltd., 
Trlvandrua Japan 

12000 

6. Ind 
AtaSabal. 

Ingl. Ltd        Iseki     5-7   Iseki Agrlcultur-        10000 
al Madglncry Mfg. 

Co« Ltd.,Japa n 

6« Maharashtra Cooperative 
lag« society Ltd., Januar   8-12 Yansmr Japan 
Shiroli Ltd., Japan. 

4000 

Total capacity 
par annua 

a Source i DQTD raport op.cit. 

40000 
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Anaexure 3 

Guidelines for letting uo specialised 
services by C8IR * 

Since India is a vast country of long distances 

separating specialised laboratories from users, there is 

a good oase for extending facilities in diverse forms 

to assist the industrial and economic develoomentof various 

parts« This could be done in one or more of the following 

ways s 

1« Technical Information Centres for 
Specialised Industries 

2. Poly technological clinics or Information 
ft Liaison Centres 

3. Design, Development and Research Centrat 

U       IltfUÜfit.1 W*»*tion Q«ntras of Specialised Laboratori! 

The Centre at Bombay for the Chemical Industry has 

functioned successfully and has earned a good nam« vit h the 

chemical industry« SO% of its finances are provided by the 

Indian Chemical Manufacturers • association, the rest being 

provided by CSIR. The scientific staff is on the rolls of 

the C8IR but their salary is included in the 5o£ share of 

the CSIR, The Centre has served as a contact*point by 

arranging meetings between the Directors/Scientists and 

Industrialists, collecting data on Imports and exports, 

identifying projects for small scale industry and 

• Kx tracts from the guidelines fcrsetting up specialised 
laboratories as recommended by the Chairman of Inter- 
Laboratory Coordination Councils at their meeting held 
on 18.3,72 and approved by the Vice President, Council 
of Scientific and Industrial Research (cSIR) India 
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Publishing a bulletin providing information to tht 

industrial firme on •pacific projects being xnced in 

tha CSIR-Laboratories. It it loca tad in the premises 

of IGKà, Bombay, 

C8IR may agra« to auch requests for opening 

of Information Centrai for specialised industrial 

provided tha rapraaantativa organisations of these 

industrial bear at least 60% of tha cost for the setting 

tip of such a Centre« Por reasons of security of carear 

tha scientific staff may be on the rolla of the CSIR 

but seconded to the industrial organisation. For tha 

successful functioning the Technical Information Centrai 

should have proper organiaational support and transport 

facilities. 

».     falYiftfr1'0filili Wfla* 
These Centrai ara in the natura of diagnostic, 

information and direction Centres for the group of 

industries in a particular area. Their capabilities should 

consist not so much of problem solving but of being able 

to understand tha problem and direct the industrial   firm 

conoemed to source where its nroblera could be tackled 

within or outside the CSIR. These could be useful links 

with the Directors of Industries of the States, small 

and medium seale industries and tha Small Industry Service 

Institutes, UTE and Universities on the one hand and 

tha CSIR Laboratories on the other« 

The CSIR could conaidar setting up of such Centres 

suitably equipped with technical literature and manned 
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by pooolo hawing a vida toootrv* of knowlodgo ani 

information axparlanoa prow id ad tho Mala Oovaraaant 

oonaomod takas tha raaponaibility of B0$ capital and 

raourrinc budgat finaneiag« ma aoatributloa V Hi« 

Ohaabart of Ooaawoa ibould for« a part of «IM contribution 

of tha Stata Qowornaant but tha roaponaibillty should bo 

with tha Stata Qoworamottt« 

fhaaa Cuatros ahould ba tat «p to hawa a diroot 

rolawoaoo and próvida aeioatlfla and taahnleal potaatlal 

for tha planned laduatrial and aooaoaic dorsi s pu* of tha 

•tato of thair looatioa. Thay thould ••aamtlallr ba 

dawalopaoat adrita» and ong lasara oonsultaats with aa 

inbuilt ooapoaant and iafrm-struttura far raaaaroh aad 

inwastigation facilitias to Boot thair aaptiwa attdt and 

tuta Oaatraa hawa baaa sat up with tha haip of Batallo 

Manorial lot tit ut a in Borult (fcaftaaoa) and tooth 

aad hawo prowad of eontidarabla holp and hawa 

aajor faator in sueoaasfal taohnology t rana far. Uto 

sposlalitation and facilities in tha Cantra should 

oorraapond to tha raw notorial!, agricult \ral, Binerai 

raaouraaa and laduatrial plaaa la whioh thooo Oantroo 

will ba directly lawolwed* Tha prlaary ala of tha Pant ras 

la dewelopBeat and promotional helping tha tteta 

Qovontaoata to eapedltloualy swelunta retournes, aoqwdra 

or dewalop tha taohnology aad o row id« tha taohnolofdoal 

aad aaatnaorins eoaeonent for tatting «a laduatrial oro loots« 

4» 



Th^rrtiouid alio b» capable oi' advising on quality control, 

analytical and teeting facilititi, teohnical advie« %nd 

facilititi to looal industriai firma« These Centras irould 

have a auch higher component of engineers, technologists, 

pliHwri (econostfrits, statisticians, survey experts) 

that of rasaaroh scientists. Vfhere the States are toc 

small, such a Cantra could sarve 2 or 3 neighbouring Statai 

by irutuai agreement on research prorrasries etc. They will 

have the following primary divisional 

i) Division on Planning and Surrey of Mineral, 
agricultural, forest and other resource», 
industrial information, statistical information 
and liai ton 

11) Division of Industrial design and engineering 
Projects 

ill) Pilot plant» division 

iv) R&D Division relatad to the soecialisod 
resources of the region auch as panar ceramici, 
chemical, drugs and pharmaceuticals, 
metallurgical ate« 

v) Division on quality control, tostlng and 
analysis 

UMSO Contros may be sat up provided the Stato Govt/ 

Govts, ooncernod agree to the following i 

1. The State Govt (s) oust assure a direct intere st 
sud involvement by making at least a 33* 
oontrioution to the ea pltal and recurring 
expenditure of the Centro* 

t« The Design Dovelopmont and Research Centro should 
have a direct access to and be an ex-officio 
consultant to the Dermrtment of Industries, 
Agricultura, Forestry and Planning, The Jireetor/ 
•Vient 1st s    should be involved in all industrial/ 
technical planning of projects handled by thoso 
department. 



3, Th» industrial fini In th» oountry ftould b» 
assodata MBbcri of th» 0»ntr» and oontribut» 
a r«g«lar asjount to th» capital and raourring 
«pandi tur a. This could bt on 11 baili of a 
oonpulsory lovay by th» Industria» Daparttnant 
in relation to oroduction. 

4« Th» Oovt. and ai sodata aaabars would bava 
rapr otan tat ion on th» Advisory Council of th« 
Daslgn Doralopsant and Hi »aareh Cantra. 

•• Th« ©varali oontroll of th» Contr« would rast 
with th« «bo would b» th» nanafas «nt ipr 
for tba Oantra. This is »ss«ntial to glv« It I 

«atlentl Oharaotar as also anaur» nobility and 
lnt«rfjfaanfa batwaan tha staff of th« Oantra 
aad th« national and rational laboratori«»« 

•• Th« protra—s Adttsoiy Cosasi tt» a of th« Oantr« 
should ba eo«oos«d of r«pr«s«ntativ»s of th« 
•tat« Oovt*• ass oeiata —bari and th« Oil». 
Th« •asoutiv« Coamittaa of th» Oantra would b» 
on th« »ajM oattam as all ti a national 
Laboratori«», vis« th» Diraotjs* would ba tha 
Ohainaan and would eonslst of so»« proj««t 
l«a4«rs. 

?. Th« financial »bar» of th» ttat» Oovti») ani 
l«vy fron industri»» would b« contributed to 
th» Ota by th« ttat» Oovt.(a) 
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Atiiexura-7 

otrotloo of «§ rloultoroi •oofcioo* 
Mat* agio la arti« 

l)    MOO» of UM ooooUf • •• 

li)    VMM of UM ooooUaotloo oooaoy i» *• 
• 

||    »oW* Of  0««lOBOmt MOBtlfloft 

li)    M», of ««oh ofolpooot roqtftlroft for 
éoBoaottotioai 

ill)    _. 
to fco orrloA out! 

iv)   fool« of «omoaotrotloa i 

of 1.   if ootrlflht 
fei tfco neo 
(IM ooot o Of TlOlt Of 

otrator to oo aot If tfco 
«otuflog fU»). 

2.   OB «oforroa poyoomt of tor o 
looofol aoooi otrotloo» 

I.   ooot of vlolt of «oBoootrotor 
to »o aot »f tfco roooivlaf 
eoootry o*A tao onul|ioH 

ot aaaaf oottiroro 

4.   «ajotaor ttai oo 
if tbo roootvlao; oonatif « 
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