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+  Teshnology Transfer in Agricultural |
. lachinery in Develoning Countries 1

QNCLUSIONG

The steps to be followed to promote the transfer
of teehnology in agricultural machinery, equinment
and implements in developing countries may be
summarised as followss ’ {
1, Technology transfer in agricultural machinery and
er;uipment covers not oniy the transfer of a process |
design or equinrment, but also information pertaining
to enginecring, metals and metallurgy, automotive,
electricals, forgings ard heat treatment, effective
repair and maintenance services, etc. It also povers
the nrocess for adaptation and testing, training

and management asnects,

8¢ There is need for the development of a strong project
engineering and design capability, which will enable

the development of agricultural machines and equioments

in a manner most suited to local conditions and alse
vhich could lead to absorntion and further develovment
and diffusion of technology within the comtry itself,
3¢ A deweloping country cannot absorb technology, adapt

1% and imnrove upon it unless it has adequately trained
manpower and an adequate research and develonment base.
The engineering canabilities of the develoning

countries are of creat immortance in this context,
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4, It is inaporovriate to list out the nossible helo '
that could be rendered by '™ agencies for a develonring
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
mechanism for achieving an objective either by itself
or with the assistance and coonoration of others.

5, The most advanded, automated, labour-saving
technology is not necessarily the best forthe developing
countries, as they have to consider both the cost of
labour and oost of capitil so as to optimise the social
benet'it to the people, This, tharefore, vnrobably calls
for an aovnronriate technology*, wvhich should be the

major objective of the develoning countries,

6. In order to help technology transfer among the

develoving countries, it would be desirable to counile

a detailed directry of R& D 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
calls for greater flexibility and a thorough knowledge

of R & D and hov to carry it out, for examnle, knowledge

of high yle.iding varieties, seed cum fertiliszer drill,

soving of long staple cotton (at a distange of 3 feet anart),

T Yechnology particularly suited to the conditions In the
develoning countries, vhich are surplus in labowr and
short of Mpitl.l.
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8., The developing countries should set up an autolomous
mational Technology Corporation” or a like including or
linked to a financial institution vhich should funetion
as the min agency for the ewaluation and selegtion of
aopropriate technology for import and export. This
Oornoration should be given the resvonsibility of
formulating and implementating an overall policy for

the transfer of technology. The Corporation would also
collect and display prototypes of implements and mchines.

9, There is scope for bilatersl and multi-latersl
cooperation on research and development in oclearly
{dentified and selected areas in the field of agricultural
machines and equipment among develoning countries and
vithin a cowmtry among various regions, This cooperation
is also possible through visits of agricultural engineers
and scientists for commensurate periods,

10, While working out an R & D programme in agricultural
machines and equinment, thé¢ importance of aiding the small
and medium scale industry sector should be kept in view,
11, Most of the countries have initiated modest programmes
for design, development, adaptation and testing, There is
need to reinforce these facilities by making nrovision

for assistance to the manufacturing sector to develop
locally suitable machinery and implements. These areas
nrovide definite oprortwmity for cooneration among the
develoning countries, Small countries could establish
jointly "Regional Centre® to catre their needs,
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18, R & D in agriculture machines and equipment need
low capital but high intellesctural investment, 3trong
1i:nkage have to be developed wvith the farmers and the

agriculjure system,

13, The transfer of technology takes place often without
the astive participation of local R& D agencies, Sometimes,
the teshnology Shus transferred 1s inappropriate; it tends
%o be static and non-inovative. For achleving best
results, the local R & D agencies and Consulting Engineering
Pirms should be involved in the process of technology

transfer,

14, To be useful at the rural level, R & D in agricultured
machinery and implements is direetly linked to the

spectrum of technology. At this level, the approach plays

a relatively difficult role, especially in relation to
product lon engineering and to the marketing context of

the new tochnr;locy. Consi deration, therefore, should

be given, not only to adapting technology, but also

to adapsation at rural level,.

16, The developing cou.tries could set up a Polytechnological
Clinie or Design Development and Researsh Centre* to serve
the agriculture machinery industries on the condition that
there is active involvement by the industries in the area
for setting up of the centre/clinic and they afe prepared
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to contribute to 50 cost of running of the Ccatra/Clinle,
the balance being the rasponsibility of tle Jov:rmieats
16, The present stage of indigenous techwlo;ical
development in thoe developing cou.tries, cal's fop a
fresh appraisal in the philosophy of technology tra.sfer
and the scope of futwre collaboration in the field of
agricultural machinery with adva.ced countries. There
is need to bring about a progressive change ia the
policies of import of know=how cnd capital equipmont,
We have alo to review repetitive import of technology
for the same item, The aim should be to ereate an
atmosphere for iuported technology to be indigenously
absorbedy not only for the future usey dut also f or
further development,
17, aotion programme consistent with the social
ob jectives to realise the food production plan should
be coerelatod to R& Dy A strategy in technoloyy transfer
has thus to be ewlved and followed by working out the
folloviagz details,

1) latest posigion in regurd to existing capacity,

11) additional capacity covered by licences/letters
of intent,

111) expectations of realisation ot such additional
capacities,

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

v) items for ‘hich foreign technology is necess-ry,

vi) items for which an ogtion exists- foreign

technolozy may be obtained or indicenous kno
®uld be developed on the urgency, °§gd Hehow




vii) items for which tnhwlo ‘ ms availa:le ia
s developing cowmtry (withia tiue raglon vis.,
Group of ast african Countries, Arab Group,
Andean Qroup, ete.) an¢ in othef areas-as

]
18, In order to facilitate :nc above (item vii) and
taitiate cialogus suong the developing couatries proforia®
may be designed to elicit inforaa jon on the follorings
1) seope of tecnnology transfer among the
developing countries,

11) oocoperative training programme,

114) eocoperation in R & D,

iv) demonstration of equipments mede indigenocuslye.

19, The preceding observations are certainly not new,
Most of them have been presented and discussed carlier,
A developing country should, therefore, stuly these
aspects of technology transfer on a system basis to
evolve its own stratgeye. To quote Prof. P.M.8.Blackett,
the developing ocountries should drev wp sensidle shopping
1ists vhich calls for a bit of home work to make the
pight choice to suit the speciric domestic conditionse
80, The meed and objective for the above activity

oan be justified on the following countss

1) to assist the farmer the end user to secure

tis proper type of equipment and implements,

11) to assist the maaufacture to develop
appropriate products, bearing in mind the
quality and cost, and

¢ Refers Para 13,3 and amoxure 45,6 & 7
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114) te consider the predust vith Pespest to
" savw mcterial and energy requirements,
qality sta dapds and capital ad ladeww
sequirensats for it samfecture. The
objeet sould probably be best sumsed Wp
ia doveloping and relaying en "0

Gapabilities®,
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couniries is dependesi on ugriculture. Receat ccloatifie
awd techiolozical cavences couplod -Ath a cocpdir-ted
progress of extcaslon 1 nev inmputs yrornise manifold
laerease i1 productione Those developnmcats coasecucitly
have a_significant impaet on She outlouk of the farming
commmnity. There is a visible avakening 1ia the farming
comnunity today to expeditious axploit:tion of the
results of resesrch and development ( R & D) and use

of aporonriate technolozy in agriculture, Farmers are
aow looking forward to thc evolution of ays and means

to nroduce abuiaat crop easier .1d faster.

1.1 & nwaber of factors come :ato play in boosting
agricultural production, iiore lmportant among
them are
i) inproved and hybteid seeds,

i) fertilisers and pesticides,

111) irrigetion and seientific management of wated,
iv) improved farm machines and implements,

v) credit facilities and cooperatives, and

vli) organised murketing,

R e

Authors Dr, J.,CeSrivastava, sScientist
Qouncil of Scientilic and Industrial
Researchy Rafi ‘arg, ilew Delhi (India)

g

¢ (The views axpnrcssed in this study are those of ¢
author and do not accessarily reflect those og t::
Comell of Seleatific ad Iad-strial Rese:rch,India)e.
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1.8 pestilisess, irrigetion, pestiaides snd other like
{impute teke osre of 1m‘ovod varieties of crops
on exten Rt the over gl'o\dn{ilcphistithonl
in agri alturel Inow.how, sttention to soil end
wet llnq-om“ont.h‘rvut operstions -nd
osgenisation of tiple crapping tec:nique, call

the use of improved items of uchinoﬁ, dpsents
ond ispl@ments®, The development of agrioulture and
r#onnt ogro--nginurim imuts is thus one of the
priority sfess for developing countri es,

————

¢ The opening chapter of the study calls for a clear cut

¢erind tion of agricultursl/fers mechi nery, equipaems sod
lamis,

1. Auy todl, impleent and machine/which fcallitetes
fesuing operations end helps to increase agricll turel
prod of is s famm mechine, while the machenisation
of egri nlture involves harnessing of mechaniosl aide
ond pover to intensify production end essistance in

feming operations,

| Joad JeclAs These sre usually hend tools vis, piocexes
spedes, di;ging forks, hoes, hend Ronm:
hedge ‘tﬂril, ete,

&
Mi'- ( a padir of bullocks on an aversge
give one L,P, )
These are snimsl driven and opersted vis,

ploughs, harrows oultivetors, levellers,
threshels, seed arills, wateb.lifts, ete,

[ Madinags These sre ususlly pover.driven eqjuipment
vis, weter.li fts, chaff.cutters, decorti omtors
shalers eond ot.he{' like di sc herrowe
ploughs, threshers, rice.hullers, oil
expellers, eotc, e ther tractor driven
of pover 51-1 ven mechineri es,

(Trector ia only @ prime mover of & source
of gowor. This needs various kinds of

impl anents end nachinea in order to perfom
various agri culturel operaticns),

8. SARE. aqQiinRaDiss

These include heavy .bulldozers snd esrth
moving mechineries required for bringing
under culitiveation virgin lands,



2 mm of toshawlosy i3 ag=icltural
* mﬁmry and mpla:n'ﬂl

agricultumsl meshinery :nd implements covaor a ‘ide
specirua of teehnology., In a develening cow.try 1t
cirowseribe agencies at various levels 4 z,, =111
scale workshops ta multinational eorporationes Muwrthap
agricultural technology has to reekon '‘th a wide
variaty of pro@ucts, e.gey hand toois, animal drawa
impleuents, hand operated wachines, irrigation equipment,
erop-protoction equipment und large mschineally
powlered macnines such as wheeled trac ors, powvee
tillers, eiagines, harvester, earth moving machinery,
thresher, etc,

2,1 Oapital - iatensive asseubly plants 2re met with
mainly in eagines, power tillers anda tractor
manufacture, whiere the methods of production
and organisation are similar to those ia
automobile manufacture, The operations within the
existing plants are usually concerned with casting,
forging and machining of the major parts folloved
by final assemdly and dispatch, However,the technology
of manufacture has to depend on the donor agenay
for many componentse In aldition, ‘he major
mterial needs of the machinery und equinsneng
industries in the agriculture sector are wainly iwtall e
urgioal onese These include wrious grades of steel,Cop-er



wX Gomner ~roducts, ion- stanle ishostos, .lloys

or i{tforont tr-es 17 s-ecifications t~ smit desi~n
recnirarcute, a "ajority oy trese moterials are at

nresent immortede®,

2.8 Like any othor en-ineorin- in - -etrv, acrienltura!
“achinerry muafactnddne involves commoneats of
techilology nert ining to =

(1) design and develonmment

(11) metals and metallwrey

(111) torzing, heat/treatment and fowrdpey

¢ ¥, India the nosition ofinnort of -rveh Ttems are as
tfollowss

Tragsiaoras the rav noterials required for tr.ctor
mnufacture, ir iron, nolefoerrmus metuls !
steel forgings and eastin-s are .vailable
indigenonsly but items like 0 CA Sheets, brirht/
black round bars and flats, bright strins .md
nlates and searless stee 1 tubes Hf ceft .in sizes
are to ha immorted,

Riasa The rajor raw materials required for the -roc netion
of dises is high carbon steel she ts/ lates having
carbon cotent above 0,557, Tiis steel is being
im~orted,

Oombine The indigeno's raw materials iicl've allor .nd
coastruction sted a xd steel/nelle: Hle irory/
gast ircn und eastinge CLC. sheots ui1i nlates
(above 5 mm)a re beines im~orted,

Among the rav ateri:ls { mortet ure erankeshuft
forgings for milticvlinder ei:lies, sn:. 'less
tubes a1 turbocharres, ™-p oncings . Y NeEN TP
nistons ani rin~=, ~overnors, crl'nde: Rhead
forgin-s ond ecvlinder block e st! -3 - @ {~napted,

Source g iicoh ) IV .
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(dvd) Avtonotive
fv ) BEleetric:.ls

(vd ; fabrieation of -rotot-mes, :=ni testing
(vid nenufaeture of in-roved n.ehines

(vitg) standerdisation av quelity contpol, and
(4x) eoffective repair ad malatenioe service

2.8 A fully dovelomed toghie’ozvy Has0d 1701 A
uber of vears ~f actial »rodnetion and
utilisati-n in the counsry or ori-in, have beon
1oro attgective to the Aewvaloning so-1tries,

-1 g faet f18ane that mert of the enziveerine und
o ora-iar ~yoblens ~Alch ~nv 10wl desizned

st techanlo~iecal sommlax nisce ~f eqi-nent
2o akars, have heen goifrorted and solved in
g anv oty of oricin hefsre the techmlosy 48
eccorted,

2.4 A1 inivstrial enternrise in the dewvaolering country
eorroitead ith the chelee »f foreion o
indice1oms techinolary and -dthout cnv coastrainine
sovoranetal resil-tions to linit its cholces,

oted for tachiolo~les fror a’'vanged comtpies,

2.8 Techwlocical exn:asina hos, therefors, hecome
& "rime ohjective of thae develonine sonmtries
for L'mrovine tholr eeor~my 3nd guitadly

hughantine and exnléitiaeff their loeal resourees.



3 Zachno legy Txsvefer

Technology trensfer covers purchase of techni oal

and technologl cal process,product Inov -hov, expert

services for installstion, product design, project

enzineering, patents and trade mark rights, resources
inputs, raw material, management, seles, marketing,and even
continuiag import of technology, which help in the

process of mamifecture, Such @ transfer involves payaent

of techni cal fees, design snd engineering charges,

consultancy fees; reourring royalties, cost of equipaent
and sanagerial aervices, etc, They may have to be peid

d ther in hard currency and ford gn exdhange or bty

adjustment sgainst lo8ns oa dbferred payment teras,

3,1 Technology in physical tems signifies the crestion
of industrisl enterprises, resesrch organisations,
universities, R & D estallishments, otc,, @mgeged
professionslly in this work, Within this fremework,
medagement, resedrch and engineering provide cross.
fertilisation, intersction and tesmvork bty which s
constant flovw of scientific and cperstive innovetion
is dlss@inated, stimuleted and implamented, Thus,
the transfer of techmology is both & souroce ond @
vehi dl e of technologi cal and industirial progress,

3.8 There is yet snother sres of technology transfer inm
the ocase of agri aultural mechinery, This refe&s to
the transfer of exeri ence smong the devaoping
countri es, through lov.cat.of siilled people,,

sgricul tural engineers, techni sl cocperstion, Joint.
6



3e3

undertaking of progreames and development of
persons. to-person contact, Beomuse of the
similarity of probl@ snd stage of economic
dovdlopment smong developing countries, bottle.
necks of sdsptation sre much less in comperetie
sdtuations wvhen technology is to be transferred
from one devdoping country %o snother, than from
e developed country to s devdoping one, It will
thus be of mutual sdvantage for the developing
countri es to work together in joint ventures,
This will facilitate grafting of techmology and
train & large nuaber of nationsls to attain self-
suffid ency in todmologidll Mnpowver,

Technology transfer from developed countries is
necessary 1if the rate of economic progress

is to be meintained and increased, btut only under
oconditions that involve @ minimum cost to the
oountry's economy snd do not stultd £y amergence
of vigourous R& D, engineering @esign snd

plent construction cspabdilities wi thin the
oountry, This kind of hard rgad nd ng dmends
of high levdl of technologi®l comp etence vi thin
the developing ocountry in the fiedld in which

the technology transfer is being negotisted

snd would require & A&l fferent velghing of the
sl es,




4, Protliems of technology trensfer,

Unsstisfectory progress in the devaopremt of

sgri mlture macdiinery industry in developing ocountri es

has been @ue to such factors es the lack of investment

ospital, technical skill, treined mampower for workshep
floo? snd the sbsence of predision in the identi i cetion

md drinition of prolless, sssessment of desnds,

dwvdopaent of merkets, snd leck of coordination in

the exchange of infomation,

4] Itis vithin the competence of devdioping countries
to overcome these shortcomings through a polloy
ded sion by the goverment for the uilaing uwp
of sdeguate indigmous technologi ool infrestructure,
However, the protiems fsced by the devaoping
countries in respect of the import of tedhnology
from devaloped countries are meni fold and
zequires internstionsl considerstion end
cooperstion for thelr solution,

(%% ] The following are the main problemss

1) Developing countries are weak in thelr uﬁgamm‘
gomr and thus have to agree to exhorbita
erms, and restrictive conditions, thereby
putting severe strain on the balance of

paynentse

11) Soueties, camouflaged technology transfer
takes place in areas where there is no need
to inport tochnology, typical examples are
sprayers, threshers, engines and pumps, which
could be manufactured in.many cases wigh
indigenous capabilities,

1i1)Generally, imported technologles are calso
:lnapgro rlate to tho factor cndownents of the
develonping countries. This wndermines the
importance of choosiag the right type of
technologys
8



4.3

4,4

4,5

iv) Some of the restrictive condit.ons ere exn1icitly
lzid down in the contractual trensfers end
imlicitly followed in direct investment, viz,
export restrictions, tied purchases of raw.
materiels, secrecy clauses regardingz the use
of know.how, scope of netionel development, etc,

v) Developinf countries are elso faced with the
general limitations imposed by the existing
péetents snd legal systams,

The drewbecks of such 1icensing inhitit locel menufacture

and use of patented components, such as hydreaulic pumps,

electrical items,etc.,which are manufactured by ancilary
1ndustries snd the normal reluctence of the colleborators
to 8llow changes in design to suit locel oonditions,

Another beneful effect. of the import of foreign technology

from di fferent sources is the atsence of standerdisetion,

Mecdiinery and equipment very from plent to plent, vithin

the séme industry, These sre supplied by the collabo.

rators accordingly to thelr convenience, without

linking them to the long.term interests of the country,

In such clrcumstancesy, ancillery industries do not

find it economic to mamufecture speres rnd pérts

required by the industries,

It mey be pointed out thet most of the hond and

animal drewn equirnent, including a few tractor

imrla. nts, could te menufactured in developing
t.aountriea, in some cases using imported raw materials,

In the cese of tractors, pover tillers, hetvy

e.uinnients end engines, dev:loping countries may

heve to import technology, However, the development

of even these itams could te undertaken through

locel eforts on a nhesed
9



4,6

a7

progresme baged Wpod loaosl technologi ol
facdlities and infrastructure,

In ordez to overcome the protlems mentioned stove,
{1t is evident that positive messures at
nationsl end internstionsl level &re Necessary,
Some developing ocountries purchese plents and
procestes on turn.key bess, The "herdwere
ori ented® concept implies 8 "package denl",
covering the purchese of drevings, dies, Jigs,
fixtures, potterms snd techniosl gui danoe on
asmufscture ond commerdialisstion, Tnis not
only 1eads to under.utilisstion of looxl
zescuroes end eipalilities, Wt slso retards
pational R & D efforts end permpetusies
technologi el d@ endanoe,



5. attitude of doaer forelgn companies of

develoyed countries.

Thne ideal ncchanism for the transfer of teclinology
is onterprise to enterprise relationship. a coinnany
contenplating an investment in manufacturing fucilitics
ia a developing country requires protection of its uarkat,
the eroction of tariff barrier or protection against
failure on the part of licensees, Its investment policy
is determied by issues of the receivimg country. An important
condi tion of interest to the foreign company 18 stabtillty,
The donor company lmows that risks are unsvoi alle, Wt
it vill tend to nininise them o8 for es possiltle, The
factors influecing statility sre o staltle government,
predictatie polid es, the prospect of an orderly
epension of the market, setisfectory labour rdlstions,
maneg@ment quality end infrsstructure services,

8,1 Boconomic stability, espedally in respect o licence
payments, profit resittences snd ompital repapfiation,
are part of the stability sought,
Neverthdless, it is generally agreed that the
primery ais of the foredgn compeny is maxinisation
of profit and 1t will so orgsnise its internal

scoounting procedures ss to take full adventage of
ax 4l frerentials, foreign exchenge movaaents,
import . eport reguletions, neneg@ment fees,
Toyalti es and transfer priaing,

11




vuxo:lnu for the technology
recd ving daveloping countri es,

To combet the protlems of transfer of technology,

1t is important that the mepagament end techricisns of

the recepient entermprises should be vellequslified to

plan, specify and obtain the proper technology, The

consulting enzineers end other specialists heve 8n
importent role not only in identi fying the best tecimology
but also in ensuring its quelity snd effectiveness,

6,1

Most of the protlems could be countered by improving
the bergsining posi tion of the recalving oountrys
this csn Le done by adopting reelistic polid es
with regerd to the repatriation of profits end bty
insisting on the shere of the forei gn compény of
equity being represented by money rether than know.
how 2lone end on e better understending of
technology cn tne part of the locsl entrereneurs,
Despi te the protl ems, the mechenisms of 11 censing
ere weall - estetlished ond thelr characteristics
sre virtuslly the seame for all types of technology
teing trensferred, The mein issues Tevolve sround
three questions 3

(1) whether the techmology is eppropriste,

(41) whether the 11 cnsee is able to build w his
own technology oh the besis of the 1icence, ond

(1i1) vhether 1i censing sgreements are excessively

seyouretle to the forad gn company, In fact,
there is necd to study the weys of imroving

811 the mechenisme involved in 1i ‘ensing
procedures ¢nd reising the absomtive techni cal
ecepetili ties of the licensee,

12



7. Determining the choice of technology,

The choi ce of technology is 2 decieion nomelly
taken et the level of lusiness enterprise &nd in prectd ce
only an advenced technology may be eveileble or 2t least
resdily eccesible, The industrislist in develoning
coumtries are, therefore, iore atiraeted to advanced cowitrics.
7.1 The factor detemmining the technology two be

trensferred include

(1) trensfer the ripe snd proven technology whi oh
could be edepted slmost streaightway;

(11) trensfer the technology in e near stete of
reedinees suited to locel conditions snd use; end

(111) trans~er the technology v.ich would require
further development work before commercial
eXploi tation,

7.2 There tre ceses vhere occnsicerstle R&D effort is
required to d®velop the techimlogy showing promise
of technologi ol solution end potential tor its
ugsefulness in the development plens of & country,
Such projects sre of 02488 d signi ficence in widening
the bese of scientific talents and R&D infrastructure
fecilities in developing economi es,

7«3 Yuch technology in aero.encineering now exists,
The mechani sms of trensfer are wall asteriished,

However, the main issues revolve sround the
folloving questions g

1) the plece where technology is sveiletle, vith
the stage and conditions of sveile kild tyy

11) the need 2nd resources of the recei ving countrys
111) whether the tedinology is sppropristes

13




7.4

7.8

7.6

iv) the menner in wiich ® ocountry would like %o
transfer or recel ve the technolocy; and

v) the type pf infomation needed by the receiving
cour: tTy needs end the access to the source of
informstion,

Por 8 successful technology trenafer the recipient
( ond the donor ) must have considerable anelyti ol
ospebilities in tecimologl csl foreosating, long

renge plenning snd aystem anelysis, The recelving
cowitry should in addition develop the capability

to analyse the soclal-economic iaplications of

technological development se

The sim should be to strengthen the netionel
ospalili ty for developing and adepting technology, o8
well s for developing looel engineering desi gns,
A strong infrastructure of R& D sctivity is thus
NecesssTy even for an intelligent buyer of technology
from dsewhere, However, the developing countries
having 1im ted resources of treined memower and
finances required for R & D effort, should oconcent.
r8te on relatively fev areas, which nold grestest
prmise for economic development, itens which heve
lsrge domerti ¢ market and vhere expertise for
innovation and trenslastion to commerdel prodwetion
already exiat in the ocountry,
Where technology hea to be created snd transferred,
one would find a veriety of situstions ranging from
oases vhere technology should be imorted to ceses
where it should be crested or adepted largdly through
indigenous effort, The guestion is not to choose

14




botwveen the o sl ternetives, But ss s metter of
conhveni ence, to decide on eech esse on the Mals
of merit ond the preveiling dromstances, This may
be 11lustreted by the exsmple of the devdiepammt
of e indigemous @esign for s tragtor "The Sware " o
( 88 hep,) by the Central Mecheni cal Engineering
Rescarch Institute (QIBN) Burgepur, Indis, 1icenced
iy the National Research Devdlepment Go¥orstion
of Indie (NRDC) and menufsctured by Punjab Trectore
ltd,, Chandigerh, Indis,
7.7 The indigemous develepnent of the design of the
tractor would no doubt sémiratly snsver the needs of
the country, yet the time et is very importent,
8s the existing demand would not weit for @ modd
% be designed, prototype meds mnd tested before it
is conveni ently produced, Hemce, 8 number of
comperies in Inme encsgec 10 the menufecture of
tractors have besed ther production on imported |
product design and techmology, ®¢ 1
7¢8, Choloe and accentance of technology can only be ‘
carried out whén warious ideas are translated and
demonstrated in actual field conditions, both with
regard to their teschnological possibility and

* It 1s a 2 cylinder, 23,6 hep, water-cooled diesel
ng‘ 6 forward gear vwith a rangé of speed from
ﬂ lda/hr, tranmmission 1000 mmp, 1lifting capacity
800 Kg and gross weight 1450 kg ﬂioonnd capacity
12,000 units a year)

$¢  Refer Ch,l2 |




oconnioroicl feasibilitye “hutevsr Sups are fou-d,
teohnological or otherwlse, lilled up by 1107 %ions

w20V teol1wlogical developments,
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s, Pectore in®luancdng {denti A cction
end trcnefer of technelo-y in
ogrl aul turel macid nery,
Ia the transfer of technology in agricult we the

fuctors vhich influence the deeision regarding the

appropriatcaess of a particulcr desiga ol the agricultural

machinery aad equinments are

1) cliiuitie coadition,

11) soil conditious,
111) oroprinz noliey z1d pattern,
iv) type of power available,and

&1 Tepersture veristions, dust level, corrosive
@virorment end other diimetologi orl cherecteststies
demind specis] sttention for protection, modl fi.
cetion and use of meteial end @sign of these
mochines,while s0i1 conditions detemmine the
Quelity of metsl autting perts,

8.2 It is necessery to teke imto Scesunt the evedloM il ¢y
of sidlled pereonnel, techriciene, ore flanen,

repalir and maintenance men,

8,3 Thepolicy in respect of eget oul tured Gvd oant,
with reference to oropping Wrgets, ovepping
potiemm,dry faming, smell sand mergissl fame,
tentacy and 10ad refoms will slse influenee the
sctivities of industries engeged in the memu fe eture
of mechinery ond equipaent,

84 In additien to the ohove, the increseing sephiond.
eston in egri aulturel sclences mey demend

sttention to implements 14 ke sulti .oeed drille,
17
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8.8

footildi sor distritutors, Tov CFOP plentore ond

squippent ‘or beet, SUrgarcane, potrtc, groundmit
orushcrs, secd tretters, dryers, orne. rru shers
storege rnd grein.hrndiing e uiprent, etc, In wet
ered under rice preduction, @rhesic cculd be
gvem W the {ntroduction of improved puddl erc,
gotevetors, transpl nlers, broedessters md
hrvestic?s,

Agri ulurel engineors ecrged in & D work heve
to toke the sbove mentioned feclo?s ino ena deretiod
before deci @ ng upon the develepaert of D&
aechines or trengfertirg technolo y from othet
countri es, In sddition, egri aul wrel engineers
ond sadentists enoged 1D Ré& Doectivities shoudd
@rrdste thar findings vith thelr ocountry's
stzuctmee of loor)l lerge rnd smell nem fecturing
induetries, snd the proll@s fsced by the vith
regprd o the countzy's poli cy towerds p rodu oti oy
sov meterisl sunnly, finences, product & versifi.
cetion, expension progremn e, isports, fordgn
exchange investzont, qusli ty contrel and stende s,
price contrel jeto,

These fectors Qlso influencs the initistive of loesd
adecvour ond incentive toverds edl . relionce

in the A4 dd of egrioulture] ss chi nery snd
equiraent,




8,7 The overell commerdelisetion program.e indudes
serket resefrdy, product epecificstion, dmend snlysis,
assistence in netionel import polides, sssistence to
mapufscturess in product devd epaent snd dlversi fi cetion
sales, service, sprre parts supnly, cuxonstretion,
extension, product populerisetion, treining end
sure]l credit snd fimencing, It elso involves the
estehiishment of nstiona) merketing orgenisations,
derlership and @ programre to assist the fermers,
Qonsicdersble effort must be @irected to feosibility
ctudies which shouwld
1) dciermine the economic fessitld ty,

11) esteblish precti cel techni el concegp ts, snd
111) ecoist in the completion of fimencing,

Other factors of importance are s

1) acsured eveiletility of rew retcrisls,
11) assessment of the protlems sssccdsted with the
production of the sgri aul turel mechines, implements

end equipment best.suitsd to the nccds of the
eountry, snd

marlet evelustion to determine product demcnd,

With such besic informstion, sn sgri culture en:inecr
oen further develop his rracti el esnegt of the

rroject and rscertein the optimus nemufacturing
mrroach,
In the eree of trensfer cf technology in g 0e
en:inc:ring on sepect generally overlooked by the
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Gvdeping euntries 18 the Mmowl odge ond Tesources

for the estatlishment of equipuent repsir end

ssintenenee servics, The protiem of reéring

squipnent end ke@ing the fom mechines in working
ordcr is comected with the rclievammnt of nigh

offi dengy, the ssvings of fordgn exchonge and
vith ¢ better utilisstion of the aveiltlie

?e8OUT 008,

8,10 Repeir ond Baimtaenis oegivithes, swrported
Wy oentral vorisheps 00d golile ualts, Spare
perts stere, qualifiod perecns in the orgamisation
ond eperetion of these sotivities, eonstitute

e mojor Deod in the devdeping eountri es,




Techinology trensfer among the
developing countries,

The developing countries could be put under two

categoriess

9.1

i) those with organisations and individuals ‘Mo
can generate tcchnologies, and

i1) those who went to import technologies.

A8 compsred to the transter of techmology from
devealoped to developing countries, the extentof
transfer among the developing countries thasdlves
is quite smell, It sppeers that not enough is
lnown sbout the technologies aveilahle in
devaloping countries, Moast of the developing
countries sre more closely connected with develeped
nstions and look to them ss the rirst source

of technology, In spite of this, for sgri cul turel
machinery end equipment thereis much scope of
transfer of technology smong the developing

countri es, Many developing ocountries sre
elperimenting in these oress inde endently of ome
enother and often transfer of know.how between thes
had bzen extremely helpru,

Examnles ot successful development of 1arm machines

through indigenous effort in developing countries are
povrer tillers(5-7 hp) developed and manufactured in

Thailand and Phillippines, open propeller type
low=11ift pump in Vietaam und “heat threshers,




.xléiplo sead drills ead one -ty .lould board plouzhs in

Tacdiae Covaoloning courtries show’d adin ot -tteining
e udddous hcnd of imrorts :nd domestic
penufecture, locel essembly end mem fecturzof 8
M1l renge of o.Ti clturel machinery end implements
for Falping pre_rescivaly the demend from within,
Mmis £lso hamin the devalonment cf encllery i ndustry
end 1rtour intaneive prodiuction, It is posciile
in meny ceveloping cougtrias to ~~tetlish locel
pro‘uction for egri el turel nraiinery et e level
of technolo.y eppreprirte both to the menufecturer
rnd the fermers,
Trere 8re meny opportunities ‘or tecknolory trensfer
emong dev:<laping countries, The erers in whi ch
this oan be tttamted profitelly are s
1) 1denti ficetion of needs
the developing country chould identify spedfic
technologl ofl needs both for the present end
future, formulete end dclineete arece of looel
technology development, import of technology
end W end of bothg
dissemination of in%ormcetion s
Jnow) edge of recui rements end o2 eveileHlity of
nov technclories ofn enaure success of the process
of technolocy trensfer, This is hest 4&che
throughe
a) detter commuri cetion, collection ond
dsseinetion of infometion,




b) treining of technoc:ets end shop
floor personnd, and

c) better mohkility end exchange of
sgri culturel enginecrs and
R& D personnel for long periqds

4111) technology perfomence g

iv)

9.4

the rdistility of 8 technology ie very importent in
the trenser process, It 111, therefore, be of
utmost importance to give gusrsntees of perforadnoes
through precti cel demonstretionsy

airect specitic units

this is possible throuch imhassies, Trade Missions,
Agri cultursl Attaches snd other agend e8 conocerned
wvi th the supply of 1nfonet16n on tedhilogi e
sveileltle in their country,

The technology transfer among the developing countries
in the fisld of agricultural machinery and equipment
need not be purely commercial transaction. Such
transactions can be looked upon as exchange of
know=how, cooperative system of development “herein
expertise and knowledge can be shared+* based on
complementarity for the deyelopment of sx’cific
agricultural machinery and equipment.

Some better equipp ed developing countries ere 2l e
to sbeord imported technologl es from developed
cowtri es, process them “cr the spea tic
{ndigencus conditions end then meke thes sveilaile

to other developing countries,

® Soe also t Para 13,4 and annexurs 4,546 & 7
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10, Research and Development (Rf:D)

RD vlays an important role in the area of

agricultural machinery and immlements., An essential

step in this direction is the creation of a sound R & D

base,

10,1 Indigenous R & D not only helns in the imnortation
and absorption of transferred technology,but also
sunpnorts and encourages the local efforts and
initiative for the country's industrial expansion,
Bxcept in a few cases, industries engaged in the
manufacture of agricultural machinery and immlements
do not aonreciate the need for R & D, Furthermore,
there are many small scale industries which are
unable to sustain R & D effort of effective size,
Prom the national point of view, this situation
should be clearly understood and the Governm:nt
of the develoning countries sha1ld take the lead
in setting up R & D institutions within the
annrooriate Government sector
This will not only accelerate the development of
agro-engineering industiy , but also spread the
technicsl lmovlod;'o vertaining to quality control,
snecifications, standapds, oroblem solving and lead
to design :lmprovem;xt. .
Interost could be aroused in he industries for

encouraging the organis.tion of thelr oA R & D

by allolag eertiin -concesti~ns ia toxtutica apd
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by seti’ng un "Design, Dovelopment and Research Oxtres"

and "Poly technological Clinics®. Thus agriocultwal

Machinery Research a nd Development Centre ocould ‘have

the following funoctions:

1) assist mmufacturers, on request in design
developaet, machine testing, vrototyve
manufacture and performance evaluation studies,

11) orovide advisory services and training,

111) function as clearing house for information and
for exshange of experience wvRh regard to design
develovnnt and extension serdces related to
agriculturel machinery, and

iv) engage in the assimilation of technology, its

transfer and its adapation to the distinctiwe
requireamts of the furmers
10,6 A wmique feature of agriculture in isia is the
opportunity of multiple oropping. Because of the

three distinct seasons, open channel irrigation, .

and the smll holding, cowmtries of Asia can produce

2«3 orops in a year from the same land, This,therefore,
needs a different avproach tomrds R & D in farm

mechanisation and managemnt. The objective should
be that the mchine should maximise yields and

food oroduction and help to reduce the high labour
requirements during peak vneriods, It should matter
1ittle whether the power souwrce is animal, human
or mechanical,

¢ Bees aanexwe 3




10,6 The relationship among the different types of
orpanis:tions engaged in R & D in agricultural ehiacery
snd impl@ments is very complex, FMor exemple, iD
India R& D activities in sgri aulturel engineering sre ,
performed bty the following types of institutions i
1) Agriculture universities snd colleges,
i11) State Agri ulture Departments,

i111) Centrsl Tractor Training & Testing Centre,
Bmndi snd Hissar,

iv) Indian Institute of Technologf, Kharagpur,
(Divn, of Agri ultursal Engincering

v) Central Mecheni cal Engineering Research
Institute, Durgepur

vi) Regional Agriultural machinery Research ‘
Testing & Training Centres of ICAR, |

vii) Indien Agriculture Reseerch Institute (IARL)
New Delhl ( Bnginecring Ddvision ),

viii) Centrsl Commodity Reseirch Stetions of ICAR,

Resesxch on such sspects as metals, electrimls,
sutomotives, foundry, etc,, is carried out by
different institutions in the country, A mmber
of privete manufecturers heve 8lso evolved and

developed sgricultural implements and eoquipment,

10,7 The importent issue is the exchenge of experiences
end kncwledge ammong those angeged in such ectivities
ss education, agronomicel practices, engineering,
metsls ~nd metallurgy, quelity spedi fiocetions,
testing, and triels in sgro.enginecring, However, in
India the sgricultural engineering end implements
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10,8

10.0

industry, especiclly in smell sector, is greatly

influen ced Lty the R3D conducted by egriculture

universities end State Agri culture Depertzents, Though
some machines have been devaloped, yet very few heve
passed roseurch stago.

In order to meet the challenge end the immediste need,

tre 10cel R & D should identify scme egriculturel

mechines end implements 8lreedy in use of other
countries end test the most useful models in the
country,

1) If found setisfectory, the modal choosen could be
pemufactured wi thout me jor chenges, of ocourse
using local rew materieals,

11) Ninor modificetions could be mede in memufscturing
enginecering to esdspt the designs to loosl
mepufecturing industry,

1i1) Teking into consideration the best feetures of

the design choosen, new mechines could be
developed,
In R & Dprograrmes for agriculturel mectinery and
implements, es far es possitle, the local
m:mufecturers must be involved, #s they would
Wtimately teke the responsiikility of memufescturing,

The manufacturer can be sold the itea easily if

he is involved in such nrojects since their
inception to the stace of develonment, It is likely
that he may nlay a nositive role throuch knowvledge

of the available rawv materials, economics ef

nroduc tion and marketadility.
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11, Informetion

Tr:nsfer of technolozy is also un information
and coumunication process, This is speclally ture 'in

respect of agrioultural sngineering technology. Howaver, | '

there is s d fference betveen tre transfer of operative
tedhnology and the trensfer of inrormetion end deta,
while in the former ceve, the imowledge to be
trensferred must be emiodied in an sctusl operation
of some kind on tems end condi tions determined through
e process of commerdl #1 transection with the imnediete
benefit £2lling within its socope, the trensfer of
scientific snd techn osl informetion end resesrch
results is for building wp Xnovl edge and generally mno
finend sl trensactions are involved in this process,
11,1 In sgriaulturel epineering, retrievel end
al ssaination of scientific and techd o8l
infomation from one country to sbother hes played
8 signi fioent role, However, this is mostly been
congined to basic or rundemental knovl edge,
The puthi city msterial handed over by the
goverment sgencies oconteins genersl stetanents
on achi evaments, There i8 thus need to identify
and specify the types of information required
end to dresv up & clessificstion of needs ond

s\pliers,




1.2

11,3

Trensfer of infom:tion tekes pleoce most
effectively through pereon - to person

compund cetion, seminer, cliniocs, etc, Nueh
depends on the stiitudes and conscdlence of
peorle pertd cipsting in these ocountri es,

A e jor hendi cep for the dsveloping ocountries
hes been the aiffioulty feced by them in hgving
ready access to the source of 1nro'mauon, snd
¢ the informetion ie sveilstle, to uase it
profitally, Internationsl organisstions 1ike
UNIDO® end PAO osn play s positive role in

this connection,

The snticpsated gorwing demsnd for technology
trsnsfers will meke necesssry the incresced
uee of technology informetion system o
supplanent institutionsl flows end increasingly
to tring sbout direct trensfers,

A —

¢ Sees The role of UNIBO in promoting the
egri culturel mechinery snd 1ﬁumu
inaustry, UND0, Viems, Ney 1978,
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12, Tedhnelogy Trensfer oh Indisn Soceme.

To Wost the fam output end utilise the bemefi ts
of ressaroh in agri culture, there is need for necheni setion,
Indisn scene end experience hes its own signd ficence in
this aves of apereting the polici e of nedhenisetion,
12,1 The restyicted sise of form holdings due to
sdoption of 1end odling do not Justi fy individuel
ownerehip of extensive form mechinesy,
i1.0m sverege femmer {8 not 1iterste enough or
teehni 00lly oriented to erfidiently use nd meintain
such riechines ond equipment,
111,The ovcrell shortaze end Migh ocost of trectors in the
eountry require thet the svailetle trectors be
utilised by es lerge ¢ mumber of formers 88 possitle,
A lerge Rajority of fermers owh auch less thea one
hectare of lande,
iv,The ecorumic condi tion of serginel femers 10 0l8e
s hendi aap for the purchese snd miintenence of
hetvy equipnent and nedhines,

lasieniad. Jalni 25l s00ad.
¢ 1, Averege fam sige for S8 16.80
e pei? of bulloeks,
8, Average famm sise fo?r 8.8 X

wer t11ler ( wet
ond aultivetion
S Avo!!r cerm olse for s )
88 HP, trectore

( 8,8 aeres = 1 hecware )




18.,§ '/ith the above background two situations
developeds
1) mass impordation of technology in tie area of

agricultural machines and eguisment, and
11) establishment of 'custon hiring'® system of
farm sachiges and allied implements,

18,3 The innort of technology in agriailtural machinery
by India was permitted and encourapged with the
aim of catching up ith advsnced countries and
establishing a base for mechanised agricultural
technology thereby helnine in immroved asrienlture
and hicsher »roduction,

18.4. The technologies were immorted mainly for machines
like tractors, pewer tillers, harvesters,etc,,from
both the canitalist economy countries (UK, 18A,
West Gernmany, Japan, Switserland) and tho Soclialist
economy countries (Hungry, Czechoslovakia, USSK,
Poland, Romania) The technologles have been received
'ith financial cum technical particivation,
technology as know=how, atc,

18,8 India 1is manufacturing various ranges of
trastors with the technologies obtained fyom

L -

- - - - RS SR B SRR Y

®Onder 'Oustom hiring' system, services are organised
through the hiring out of tractors and other farm
machineries with team of overators, service and
maintenance personnel, This system is practiced by
Agro-Industries Gorvoration, A?oolcvloo Osntres,
Mariceting and Service Corporations, Wterprising
irdividuals and farmers,

11




forelzn eountries,

There h-ve bsen fourteen such

ccllabcretors® fuem oi ght countries mrix‘;“ml.ls?a.

tlel)

The horse nover (M) vise bresk up of theee
colletoretion are

Lorse Pover uwpto 88 28.38 850 alove 80
10,0f fordgn
eollaboretions ¢ 4 ¢ 3

(Tractore)

18,6 To meet the cvuitry's requir@aenwd® the produciion end
imports of trectore have boem 88 unddr
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® Sources Renort on Lhs Stotus of A ro.lndustri.e in Indie

o0 Sources Dernd for tréciors

Dlrcctorete Goneral of T-ohnd erl Developz ant (DGTD)
AgrooIndustries Dte,, Government of I He(Sc gamaex, 1)

irtionel Coundl of Ar-1iod
Boonori ¢ Fesaprah ﬁw Delld, June 1. 74 r,ny 7

Tue study krs >ctlnrted .o snnusl demend of
tractors in Indis for 107%.74 w0 b 38.40 thousend
ualts rising to ebout M thousend by 197.M (pp.®)



18,7

18,8,

12,9

Pover tillers, which are tw wheeled wlking

tyne tractors in the 5-12 hn, range, are

considered to %e narticularly useful for naddy
cultivation, hilly region ecultivation, ordards
and small holdings. The ‘lorking groun on
Agricultural !achinery and Imnlements (Planning
Comnission 18970-71) has assessed the demand

of power tillers as 80,000 numbers a year.

8o far six wmits have been licenced for the
mnufacture of nower tillers for a total
capacity of 40,000 numbers a year in the range
of 8«7 hev and 8-12 h,n. (Table 2)¢

It may be true to some extent that a mmber of
foreizn collaborations have bee ’n granted by
Government of India during the period 1961.1973
for a similar technolory by many firms,but it is

not always nossible to eliminate at this aveanced

stage some of the dunlications of technology i nort,

It oprobably became necessary in case of tractors
to import at frequent interwals new techmology
even for the same nroduct, lest the country is

cut off from the mainstream of technolozical

advances. As time passed, Indian industry became

vise and selective in choice of technology in
agrioultw'e machinery.

12,10 One Indian fimm is having collaboration wish

M/s Tysak of UK, for the mmufacture of
agricultural discs, Rest of the manufacturers

¢ Seps 2nasxure 2 3
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oye nenufecturing these dises from the Madigemcus
mevehov, vhose @aality ecmpares wbll vith the imported
dise8. Siaflarly ouly ome fim (W/s Vieom Ltd,,Bangalore)
1s saufecturing ® Srestor nounted cmbdine harvesters
wvith the esllaberation of W/s Viem of Nelland. Very

selestive evlladcrations are wnder ocnsidesation vith
saaomed comfiries for speeial types of oﬂp-t.
vis rodavetors, power haPrevs, trector dveam md self
prepelled emmbines obe.

2he oot of laporting tedmelogy 10 . Sportat

Sastor 1a Sesinelegy Svencfer. Nevever, Sor severel
9000005 1% has net boem peseilie %0 drew wp & dalmes
oot of eoots md benefits of the foreign ellaburations
i griciiturel sadinery by coch 1ndividual ease, More
ere diffisditios & emputotion of Jopulty incems,
cales, tumever, 4ividmd Mmoeems secruing frow tedmioceal

900 end e Mmbtangilie and hiddm cleamts of ests
bosides other proMi e,

e Direstorate Gmeral of Tedmical Devel opment (DOED)
B the Niaistry of Industrial Development (mmmmed by
Gposialist, setatific and Secimical porssunel) aste as
Wt ¢ I reguleting fonig tednical ®llsderetion
4 temofor of tedmelogy I Indta. Moy are asetsted by
vl oguipped tsucter testing emtres mder the Miaistey

.—-.-.-——-——-—._______________________
B¢ 10 soted ymistios SV of S0 weiee o e
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of Agriauituse, vhose nechines afe firet tested. These
Sost maperts ase Jegasded s official test maperts. The
dim Standasds Mastitutica, India 15 nev standasiising
Sest preocouses

18,13 Administrative machinery Wy way of Licensing
QGenittee, Foreign Investment Boerd, snd Cepital
Goods Committee receives sppliocetions snd
grants govermants' sanetion for setting wp
of industyy with foregn techni @l esllébdoration
and finsnd el portd aipation,

18,14 Indie hss ales Wild up considerehle infrestructures
in sgri culture engineering research and
®vdepaent, Regionsl Resetrch end Extension
Setvi ces have also been set p by the Indiom Quadl
of Agri ailture Resesrch (JQAR),

18,18 The Nstional Goamittee ob Seience and Teehneol ogy
hes recomnendnd the estaliisiment of ¢ Netiomm)
grialwurel Nechinery Institute 4in Indie, The
projest {8 under sy,

18, In view of d@@éenoe ob S griailwre snd on
dreft eniesl pover, s lorge veriety of implaments
( ploughs, harrows, ridgess, ploankervs, seed and
teetiliser €rilles, eto,) ond agri aul urel hend
9cls 1ike shovels, povwrehs, pick exnes, rehes
ed ¢ veriety of gorded wols, suitalie for fem
Reeds hove boen devaleped ond ore conetantly deing

=W Nef-ry Para 10.8 T




improved upon through rescerch end development,

In so fer ss these implaments, India is fully
equipped to meet the internel nceds snd the
experience geined in this field oould adventageously
be utilised by other developing oountries, There

{s sdequats ospecity in the oountry to meet

both the locel end foragn requd rament,

18,17 Almost 100 per cent import substitution has
been effected in ossae of vertioel diesal
engines belovw 16 h,p. and.lnrisont.al engines
below 80 h,p, PFor other types of engines,
00.98 per cent of the raw meterials are
svailable indigenously,

18,18 Almost 100 per cent import substd tution has
bean achi‘oved in power driven pumps,

18,19 The country is elso emorting various types
of agriaultural implements to the extent of
sbout 1,010 millions worth e yer? in terms
of velue ¢¢ gnd mé jor portion of this is
mllock driven end memally opereted implements,
vig, 1ight mould board ploughs, spreyers,
siltivetors, hoes end drills, ’

VORI VAR ——

*s Sources Indizn Farm llechanis:tion, ‘Tow Delhi,
Tole KTV, osX, October 1973, npe20.
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13, International Ooonersation betwsen devéloping
countries.

An impetus was given for international coopersation
by the organisation of International Seminar on Technology
Transfer (ISTT)* held in New Delhi, India during December
1972, The three themes under discussion weres

1) Technology transfer from advanced to donl&oning

countries,
11) Technology transfer between develoving countries, end
111) Technology transfer from research laboratory to
13,1 Some of the undermentioned conclusions of ti» Seminar
on Theme (1i) are of special interest to this stuly, since
technologies transferred from one developing country to
another tend to be more appropriate®® and generally require
less adaptation than thoseé twansferred from an industrial
to a developing countrys
1) Transfer among develooing countries is small and
1ittle information is available on those transfers which do
take place,
11) 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".

T Source: Proceeding and Recommendations of the international
Seminar on Tuchmlofy Transfer, New Delhi, India,
Council of Scientific and Industrial Research,
New Delhi Mag 1973 nn 74.78
«¢ Many of the agricultural machinery nroblems so defined
are really annlicable to more than one develoning nation,
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111) Suggested priority areas for consideration vhen

plamning transfers included:

= agro=industries
- agro-agineering equipment manufacture
= pural housing, transport, water purification eto.

- natiomal resources development
- upgrading of eoal and lov grade mineral resources.

fv) Special attention should be given to transfer of
infomation om less sophisticsted machines and equipment and

of plaats of small ¢ r capacity.

v) Trensfers of techmnology anmg developing countries
o foster self Pelimes and deerease dependence on the
industrial oomntried:

vi) Develeping esuntries should "set up suitabtle agemcies
to promote sale of teainology"

vii) Developing ecuntries should identify future
tecinologieal needs and cooperate in development programme to
£111 the needs,

13. 8, Oonsequat to the Intemational Seminar a Mcte of
understanding®+ vas signed detvem Govt, of India and UNIDO

for a programme of cooperation for industrial/tecmologioal
developmant.,

13,3 One of the activities remilting from the above is the
organisation of the Intemational Minie om Agriculturale
Machinery, Manufacturing snd Development held in Nev Delhi(Indis)

[+ «CiTt.DP - abgectlive © 6 prograame
eration 15 to %nognmd improve the industrisl ©
gical capabilities India and © make available to the

of
t;l:"mi; inl

extent possible Indian industrial and techni

to other developing countries”, ‘ cal experiemee
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13.4 In order to facilitate mutual coasultations and

initiate dialogues arnong the develoning coutries
narticivating in the Internutional Clinic four »roforma®
are being introduced. These are desipgned to elicit
information on the followings
1) technology traaisfer amons the develoming
countries,
11) cooverative training orogranmne,

111) research and develomment ( R & D)
cooneration, and

iv) demonstration of indigenous equi-ment in
the interested develonine countries,
13,8, The analysis of the information thus collected
is expeeted to lead to the followings

1) evolve programme of action,

11) help to solve common and individual problems

in specific areas by mutual assistance and
cooperation,

114) facilitate UNIDO to identify areas where
UN can render apnropriate assistance, and

iv) conplomontari ‘programme where India d
cooverate with other developing countries
under UNIDO's auspices.

® See: annexure 4,5,6 and 7
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calexure 1

Foreiza Collavoration in agricultural Tractors®

1961 - 1973

3. Indian firm “alze/ “H.P.  TForeign _ Rermrks ’

—a .. lodel _Collaberator . ..
CZiCOSOLVKIA

1, Yindstan Tractors Zetor 3011 35 l'otokov of Tzeck P

Ttd., Raroda Suner 50 Praha
2, Hindistaa ‘achines Zator 2011 25 =d0e P

Tools Ltd.Pinjore Zetor 251. 25

3, Eicher Tractors Iadia =011 20=30 Jicher,ilest Germany P
Lti,, Faridabade. 2=7511 ,r
|
4, Xirlosker Traetors Ltd,, Detz
Magik De3006 25475 "1-~ck1er Mumbottat P (
D=4906 Dentz
D=3005
DelNNNs
5, Perfact Tractors Ttd,. Hanomap : 32 TLheiasthall P
Niow Delhi Hanoneg
U.K,
6. Tractors and Farn MP=1035 35 \lassey P
Equipment T.td., I'T=555/ 30 Ferguseon
Yadras, 558
7. International Tractor B=275 35 International ) 4
Co. of India, 423 43 Harvester
Rombay e
8, Premier Irrigation David 55 David Browm NP
Tquismeat Ttd.,Calentta Brown-990
9+ Auto Tractors Itd., Layland 154 25 Layland NP
Lucknow

- — o -

AR WD T BB W GG G < W~ W e D G-

& BRased on "The status of asro-industries in India" Dte, Teneral of
Techaical Develonnent, Agro-Indnstries Dte, fovt, of Iniia, 1971

P=- Prodnction
YPe "ot 12 »nroduction
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8. Indian firm Tiake, H.P. Poreign T " "Remarks

POLAND
10, Bsoorts Ltd,, g7 v 25-36 Motoimport ) 4
Faridabad B=37/3036
Ubads
11, Bsoorts Tractors Ltd., Ford 46 Pord Motor Co. P
Paridabed,
12, Harsha Tractors Itd,, T-26 86 Prommesh h ! ¢
Nev Delhi. Bxport
EMANIA
13, United Auto Tractors U-800 80  Industsal »
Itd., Hyderabad U~-650M 85 Bxport
U=681M
JARML
4, Byford Tractors Ltd Shiburs 37 Ishikawa jima |} 4
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aligxure 2

Joreisn Collaboration in Power Iillers*®

[ Tndian firm Wake/  H.P.  Foreign Tavacity
No, Model Collaborator gor anhun
numbers)
1, Krishi Engines Pvt Akitu 5=7 Akitu Sangyo Co. 3000
Ltdo’ nm“b‘dc Ltdo’ J‘plﬂo
2., V8T Tillers Tractors Mitsubishi Mitsubishi Heavy 6000
Ltd., Banzalore 8-12 Industries Ltd.,
Japan,
3. JJleSatch agriculte Satch 5«7 8atoh Agricultural 6000
ural Hachines Ltd., Machire s Mfg Co.,
Kanpur Japan.
4, Kerala “gro-Indnstruu
Corporation Ltd,, Xubota 8-12 Kubota Ltd., 12000 (
Trivandrun Japan

8, Ind Bngg. Ld Iseki 85=7 Iseki Agriculture 10000
’ m. ' al Mt’é.tnory Mfg.
Co. Ltd.,Japa n

6, Maharashtra Cooperative
Ing’locioty Ltd., Janmar 8-12 Yanmar Japan 4000
ﬂl n Ltd.,lemo

Total capacity
per amum 40000

¢ Sources DGTD report op.cite.
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anaexure 3

Guidelines for setting uo svecialised
sérvices by CSIR *

Since India is a vast country of long distances
separating specialised laboratories from users, there is
a good case 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
WVayss

1, Technical Information Centres for
Snecialised Industries

2., Polytechnological clinics or Intormation
& ison Centres

3. Design, Development and Research Centres

}. Iechnical Information Centres of Sveclalised laboratories
The Centre at Bombay for the Chemical Industry has

functioned successfully and has earned a good name W th the
chemical industry, 50% of its finances are provided by the
Indian Chemical Manufacturers' Association, the rest bdeing
provided by C8IR., The scientific staff is on the rolls of
the CSIR but their salary is included in the 50% 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

¥ Ex tracts from the guldelines fcrsebting up speclallised
Iaboratories as recomiended by the Chairman of Inter.
-Jaboratory Coordination Councils at their meeting held
on 18,3,72 and approved by the Vice President, Counecil
of 8cientific and Industridal Research (CSIR) India
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publishing a bulletin providing information to the
industrial firms on snecific nrojects being ‘oried in
the C8IR-Laboratories, It is located in the nremises
of ICMA, Bombaye.

CS8IR may agree to such requests for ovening
of Information Centres for specialised inducstries
provided the representative organigations of these
industries bear at least 50% of the cost for the setting
up of such a Centre, For reasons of security of career
the scientific staff may be on the rolls of the CSIR
bdut seconded to the industrial organisation., For the
successful funetioning the Technical Information Centres
should have proper organisational support and transport
facilities.
8. Polrtachnological Clinigs

These Centres are in the nature 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 usderstand the problem and direct the industrial firm
oconcerned to source where its oroblem could be tackled
within or outside the CSIR, These could be useful links
with the Directors of Industries of t he 8tates, small
and medium scale industries and the Small Industry Service
Institutes, IITH and Universities on the one hand and
the CSIR Laboratories on the other,

The CS8IR could consider setting up of such Centres
suitably equioned with technical lLiterature and manned
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by people having a wide spectrus of knoviedge and o
inforaation experience provided the Rate Oevot-*t

concerned takes the responsibilisy of 850% oe and
recurring budget financing. T™he comtributioa the
Ghambers of Commerce should form a part of the centridbutien
of the Btate Govermment dut the responsidility dould de
vith the State Goverment.

t

These Centres should be set wp to have a direet
relevance and orovide scieantific and technical petemtial
for the planned industrial and econcmic developnent of the
SRate of their location. They should essemtially b
dovelopmet advisers and engzinesrs eonsultants vith an
inmils component and infre-strusture for research and
iavestigation facilities to meet their captive needs and
ouech Centres have been set up vith the help of Sulelle
Nemorial Institute in Beruit (Lebamca) and Soush Kerea
and have proved of considerabdle help and have beocls & .
major factor in successful technology transfer, The
spesialisation and facilities in the Centre should
correspond to the rav materials, agricult wal, mineral
resources and industrial plams in wihioh these Centres
vill be directly involved. The primary aim of the Osmtres
is develomment and promotional helping the Stabe
Govemaents to expeditiously evaluate resourees, acquire
or dewlop the technology and psovide the technologdeal
and engineering component for setting wp industrial projeets,

1} )



Thershould also be capable of advising on quality control,

analytical and testing facilities, technical advice and

facilities to local industrial firms. These Centres would

have & much higher componant of engineers, technolo~ists,

planners (economir sts, statisticians, survey experts)

that of research scientists, Whaere the States are too

amall, such a Centre could serve 2 or 3 neighbouring States

by Mutual agreement on research procramnes etc. They will

have the
1)

11)

111)

iv)

v)

following primary divisions:

Division on Planning and Survey of Mineral,
agricultural, forest and other resources,
industrial information, statistical information
and liaison

Division of Industrial design and engineering
Projects

Pilot plants division

R & D Division related to the snecialised
pesources of the rezion such as paner ceramics,
chemical, drugs and pharmaceuticals,
sstallurgical etc,

Division on quality contrel, testing and
amalysis

These Centres may be sot W provided the State Gowt/
Govts., concerned agree to the followings

1, The State OGQovt (s) must assure a direct intere st

and involvement bz ukl.nf at least a 33¢
contrivution to the ca pital and recurring
expenditure of the Centre,

8. The Design Development and Regearch Centre should

have a direct access to and be an ex-officio
consultant to the Devartment of Industries,
ioulture, Forestry and Planning, The Lireetor/
{entists should be involved in all industrial/
technical planning of nrojects handled by these
department,




3. The industrial firms in the country fould dbe
associate nembers of the Centre and contridube
s regular amount to the capital and recurring
expenditure, This could be on © ¢ basis of a
compulsory levey by the Industries Departient
in relation to nrodusction.

4. The Govt, and associate members would have
representation on the Advisory Council of the
Design Development and Mesearch Centre.

8. The overall controll of the Oentre would ress
vith the who would be the ment atnol
for the Oentre. This is essential ¢o it” ta

National Character as also ensure mobi and
interehange between the staff of the Omtre
add the national and regional laboratories,.

6. The “x:ogr- Ad¥tsory Committee of the Oentre
sho be composed of representatives of the
gﬂo Govt., ass ociate members and the OSIR,

e Bxecutive Committes of the Oentre would be
on the same nattern as all fie Natioml
Laboratories, vis, the Directsr would be the
wludm and would consist of some project

ors.

7. ™The financial share of the State Oovt(s) and

lovy from industries would be contridbuted to
the OBIR by the BState OGovt.(s)
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Denengtretion of ggricultural mechisesy
od implenents ngde in India

oo

i) mame of the osumszy ...
11) mme of the cessiinating spensy ia the
eoubtly.

1) Nene/s of equipnent idemtified

$4) M. of esch equipment required feor
demcastration;

111) approximate nunber of demenstrations
%0 be orried out;

iv) Temes of demonstration

1. By eutright purchase of equipment
the receiviag countsy
( oest of visit of
dencastrator to be met by the
senuf goturiag fimm).

3. on deferred payment sfter a
seoceseful demongtration

3. Oost of visit of demoamrater
% be met by the receiviag
countsy and the equipment
isported &t luuhctu:c

ocost.

4. onyother tems as suggested
by the receiviag oountry.
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