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The massice o0 tn T et lopy o peeded Ly developing countrdes
for axtrecting metile F~:m win-r s and Lraneforming setals to components
onll first for jolicles and insts erts o ety Lhen Torw Lechnological
cajebilities. These wicv ne ot Riph o owel voiia an fucilities for adaptive
research and commarta. . cu.'on, anginesring consultancy and samgenent of
technolory trarsfar, - “

Concnvrestly the Lol af Lreorted technology s to be increased
signifi antiy #nd meeciven Jevise  to undure that the reciplent geta the right
know=how at [alr terzz enlle the supplier's interssts are slo safeguarded,

Cf the various trerafer channsls 2ailable, the llecwmwing of patemted el
unpatented knowhow has mecit for special processes such as the mking of alley
steels, The experiences of oourtries like Indis and Mexico in know-how
scquisitiup through licanslng usve polnters for other develeping countries.
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Kstals have been eaxtractel frun ares and tr.onsformed to products
in what arve now emlled the developing countries since neclithic times,
Only 180 years ago samples of 'woote' steel from India wers exumined
theroughly by the Royal Society and found to mtch the best steel then
availadble iv Britain. An eminsut instrument mmker, Stodart, wrote that
1t s "exsellently adspted for the purpose of fine cutlery and particularly
mmwmﬁwmmma... If & betber steel
is offered to @, 1 W11 use 183 but the stesl of India is decidedly
the best I have yot met with.”

A systemstised metals technolugy combining prectioce with
theoretionl knowledge did mot Dowsver develop in the developing commtries,
althingh practitioners of treditiuml Sechniques can #till be found.

Totay whon stale are to be predused and fabricated oo » sigaificsnt seale
o %o sposial gulitics, the knew-how hae gwnerally to be asquired from
advend, .

vmmmm&mmmumum
9 1000 i8¢ he Prvessting of siam Je What the devel Ring evwriries
poopmne, Porr instames, they Mold 35 por eent of tim world's bawxite reservus
 4e i “nm,ummsnemotmwrw-nmu.



A country like br il is es*imated to have incurred USG1SH
mllion on diract payments for sxplicit kncwhow it 1972 and four-tines

this amownt on kncwhow eabocied 1a e dmet, vt:, By 1980, explieit
know=how imports alsne coula =each 31 bililen at present rmetes. A
comprehensive methodoiogy ani cctioca plan heve now bewn formulated Wy the
Government fo: loral vroduction o; know-how in arder to reduce sweh isperte
to posaibly about US3:00 aillion./ |

The mstallwrgical irriustry sactor conwtitutes a signifieant
component of the igtal reysents for imported teuhnieal serviees in s
doveloping country. In India, 'metal and mstal products' covered 12 per eemb
of the total number of techniml collaboration agroements in the perded
1965-70.5/ In addition, 'macainery and mschine “ools' constituted 2% per eemb
and 'trensport equipment' another 11 per cent. Thus, mstel-based indwiries
taken together represent as miuch as half the total imports.

In developing Asian countries (excluding China and North Kores)
steel consumption, for imstance, ie sxpected to remch 51 million hﬂﬁ
1985, against present production of about 10 million tcu.gl Besn asowsing
tiat only 20 million tons of sdditionsl indigenous espaeity sculd be
installed, still leaving verv subateitial gape, this alens would reydire
en investment of may US$20 billion ovar the next 10 yeare, Cf thia, ome
could roughly estimste that $3 tillien would be in enginecoring and knew-hew,
#8 villiea in equipeent and the balanes #5 illion in lesal construsiben
and erection works. The challenge before Asia's stesl industry is, thereforn,
to mdertaite a6 much as possible of the engineering amd equipmest
maufacture within the oowntries (total §11 Mllion) snd ssquire the
balanoe at the best possible terms, on the tasis of Mﬂmumq Lo
technologienl alternatives, and in g mammer whioh would m-mu |
oapadilities for the future, '

n.mma n:rl ut%h:, Mans goment nag'hmt D
s Pesquises Teenologisn» mnd Duaver Researth &L
W im :
ﬁ/ Forwigo Colliboretion in ladian mm hm&
Regarvs Bank of Indda, Berbey -

5/ m:-m 8& Warld M sm,




& shimsteristic of the mtaliurgical indwstry is that it i
apial-4dntemsive. Further, the sale valuse of its producte ocover a
very wide rang, In tum, this does not allow quality or productivity
%0 be saerificed as my happen in the puvuit of an indigenocus techaciegy.
Vet 1s generelly possidle, Nowever, is to build on soms loesl capability
and supplement it with imported know-how on a selective basis.

Furter, extrestive prosessss are sensitive 4o the sompueicion
and other properties of specifis rov mterisls and, as wted eariler,
suhotaniial reseowress are lossted in the Third VWarld; therefore precsesses
e S e alapled to these peculiaritier as alse %o the available: predustion
fostern, lewl imovetive and adgpiive Wilents esa jlay o significsat rele.
A therengh imovledge of processes cirrently An operetien end available...
1s & proaegisite for ceaducting a sloguie Sochuslogy transfor negetdstion,
b 24 o the flret shp towrds starting the sreatien of

. Jer \be parposs of this mper, wsmliurgiesl speretions esn bo .
‘0aA Su gover tn madn esbegueries - ipsaiian. ol Betils fren winsrels,
mtm&.muumwmu

Nia hmwmu‘umm




Jxmlogy of wtal: yutin lox

One could ciuesify mewsllurgiasl techmologiss applicabls te
developing cotntriet Lnte wio. Jpwe = Bt oCuwwodé essenuial for large
outputs, technology whers scaiing down is feacible, and cperetions where
labour ocould subetitute capital:

Ingvitable techpolegr: ™Mis i¢ t.pified br the Jarge blast fumace and the
wide strip miil whicl wew t» viclate all crd teria for appropriasteness

to developing coaditions, but are unavoidable if large requirenmnte eof 3
basic material are to be uet viabdly in tarme of commercial snd oftem
swprisingly also social cosi-benefits. (Even nere, cpuretions esuld be
dissggregated and more lahour deployed outside the cors precess wmits.)

Ssaled-down teshinology: The 'iini-steel mili', viable down to capacities
of say 50,000 tons per yesr and with per-ton invesiaent costs of abows

half the conventional integrated plant, is a classic smnle, Gaserw
direct reduction to produce sponss iron 18 another. Poth these teclmolegies
redched mturity in the developing countries thamselves. The sini-sill has
the added attractions of being able to re-sycle sermp to produse mash-meeded
stesl and to consume relaiively less energy than other process rontes,

In non-ferrous cperetions, new developmnts include the appiionhion
of flash~emelting to coppar and lesd sulphide concentrates by Ouiskumps
and other processe:, mudifications to tne shaft furmace to aseept fiav-aised
foed (Nowods furmace), and various hydro-metallurgieal processss fap
traataent of sulphide concentrates.

Sanital-swbstitutod techmology: Cortain extractive setallargiml proos
can be mdified to save investamt by wtilising mre Jabour. fve B
smlting of high~grade lud ores, slectre-refising of wop
desilverisation of lead are Mu-z

Z/a.u. Wni Gobe Kusik and C, Biiss, The '
Mwm Technolagy to ng

* Creation and Tiw. fep of W&wﬁul
October 1972 . o
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In the metal-tremsforming field, the 6,000 backysrd foundriee
in Indla wejresent o mique combiniion of low-cost t ehniques to produce
ey iron astings with ty acsceptatle for agriculturel implements and
wgreded machine tooll..8 The Baranson study on diessl engine mnufacture
in Isdis mentions the usse of sand-moulded castings for oil pans and fly-wheel
housings at the Pooms lieenses (agrinet permsnent mould de castings at
the parent U.S. plant), and manual labour for aseesbly, transport, inspection,
ots. 0 owbetitute mebanicl dnion.zlu. tractor plant set wp by the
Paaied Govermment, reduction of 30 per omt was achieved on investment
Pians prepesed Ay prospestive foreign collaborators, through elisinatien
of epenive spoeial-purpose mekims Wy detailed produstion enginesring
otuties to willise sinple mebioe tols with extensive $igs and fixtarend/

She kanehe Seanalec madel

™e Seshiolegy sequisitism groesss is not to be viewsd as Just
e a8h of tmmifer Wt o0 s Sateprsted dnin of setioss vithin the freme-
ﬂnq‘m owamis, weial sod techmologienl development plans.

Before the know-how twmnsfer prosess gote umder wy, scusidereble
propuintory vk 1o neaded, Ter the extrastion of mials from ores,
mmmwmcnm nlage, prospesting

jarlals, mamnnﬂuwumwﬂmm.
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™e source m; be a production enterprise, oconsultant, laboratory
or agercy in an industrialised cor itry, or could wel be in anothar
deviioping country or a gruup withip the zountry itself.

The knws-how aessage in metallurgical industry systems consists
of at least threes main components, The first 1e the pxrocess or design
specifioation which delineates the technique or product features by means

of drawings and -pocifiuuom}y

Secondly, the mnnfactucing inow-how wich is required for the
astunl produstion operetions. This oan Le transferred partly in the fora
of working msnwals and designe of special devices, tools and fixtures, but
primrily through on-the-job treining and practical desonstrations, This
involves detailed procadures and sequances togsther with their desired
opsvating saremeters, An operetor can only absorb thess techniques and
okills ty doing the jeb with his ewn hands, following the regiuss vhere
speeified and wing kis judgement where required. The know-how trensferror
wmuknmottﬂqlam-rmwwwomm;mw
Prisary shject of & transfer arrangemsnt is to minimise these development
snd leamiisg costs,

Fimlly, there are gl advisery asrvis~g to be provided u&ld

mﬂMdWmantyml.mm

mmmm:mnmm Unless techmologionl .

wm complewsrited by this softiare, productivity and quality at the
MPped plant would drep and 4 eculd soon come $o eheos,

| ‘;‘mmmmwwm«mwm




I1. TRANCTAMTHAMING ¥ MOETAILURCTCH, KN <=0y

A varisty of charnels in available te satisfy kuowehow requiremnt s
for planning metallurgical 'ndustries aad oparatitg them, Thece are
revieved below bLefore soming o a discuseion of know-how licemsing as
& tremefeor mschanisa.

The metallurgiosl Jourmls and meetings of techn’ sal sceletiee,
often together with plent visits, ofler uniqus opportumities to sequire
faniliarity with developmats slsevhere, A governsent sgency agaged in
promoting industries or an individual entreprensur can develep world-wide
soatacts to tap this source, provided there 1s a struag motivadien for
self-reliiancse.

A recent study of the metal-working irdustiy in the Pailippines
mlho-nttatbzwr«utcfthophnhmrhmdbyt‘aoﬂﬂ’!-
stAff after & stady tour sni 20 per ¢ at through forelg equipmwat swpplicrw,
When asked how they would plan their wapansione, 34 pv cont sald they wald
use thelr own engimeers and & per cont would rely on equipment suppliere

(15 per oent said they wold use foreign Jsensuitaots aad 20 pst o4sk losal
mmtntoﬁ?-/

Enmechow mownted oo equlamt
This 'fres engineering' can often be very Wn; |

potential vntrepreneur my have a vagus idse dﬁ
mummu.uummmtmumuni_ '
or in the plamt of an exiziing fabriestor; MMM’!QWM

12/ p.p. Lalkaks, Tochnieal Goostltancy as a
Mechanisa, m/anmo. we 197% §



for techniss literature and an »qui-went quwtation., /fier & personal
vieit tu some plant abroud, he opdece equipuent wils assurances of recelving
the embod! o2 opersting know-how “ron ths supplier, In scar cases thie
worke wall, in othess the stitrerrsneur in lef’ witr an epursive process
Jine and practically no mesne to opaete it,

The sifectivensss cf sweh an srrangemant depends largely on L
tevhnical akdlity of the uyer, He banefits o the axten' of his absorptive
wapeity. The equipment supplisr ocvers the cost of kaow-how, including the
reseazch coet for developing the squipment, in ihe price of the equipment.

Installing » new motallurgical fasility and bringing opretiom
WP to rebed predustion reguires & zange of technical services - (rom plamning,
design, gl wring and ocnstructicn masgmmmt on the ane hind, to plant
epsretion incluiing wmgement snd mayketing on the other. A combimatitn
of an englnesring contultant firw end a plast opercting compeny my be e
spprepriste sewrse, and hiso ot time M praferred en internatioccslly
Lingnend prejects.

| Osnerally, an squipment sugplisr, hovever experionced, sky not be

o apprepriste sganey $0 provide the Greject design, the equiprunt ppd the
opotdding Inow-dov, Maay deviloping comtries Mave hed wifertuste experiences
ummmw Is i9 gwarelly preferable to unpachage
' ‘,,:_\»Wamhotmm-»mmxmumm
‘mmhmmmmmmsmmm. If this
-m-mm mm % sope td.ﬂnt.m dvided mpndunuu.
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B. Shunusle soierclly for eperatiny imew--hey

Ena-hiow llcenaing

Kaow—how .ontracts, streight ratent and trede-mark licences
are not common . extractlve iinfustries for the proguction of primyy
motals «8 the processes involvedi ure generally well-established., Por
some of the newer aevalcp=e . . ta, wich as direst peduction procesnea or
coatinucus castdny, payasnts i use of patents wilh soms know-how support
are still neceasary.

Licersing arrangen's for know=how and patents, however, &re
wide-apresd in such special arsas as tha production of alloy ssesls and

the metal-irenafcrming orocesses, This transfer channel is discussed in
the next section.

Sanarel technice) isalrtepce

A nuser cf msta'lurgicel enlerpiizes in deveioping cowtries
have benefited by retairer arrengemerts waich entitls them to coneult &
reputed mnufocturer o) specific probl-ms, permit their staff to observe
operations a. tho plant ebroad and f.reign personnel W spend stipuls ted
tims on their piamts, The success of such genwsl technical aseiphente
contracts depands primrily or ‘he initistive amd curicsity of the recipiat .

A fixed annal fee is generally preferable to a par-tem reyelty
payment (travel coste 31e normally to the accomt of the reciplont m).

Hirdos Lrec-lance pavegrel (s device often used it seldow Wnﬁ i

If 2 competent ircdividual can be secured, mwm ,
would trensfer knowledgr at a unum; low sost and Decons quids
in the succeen of thesu hiring niwed’ On the “other apd,
against an individwl) seuld provide an integuted renge ol sl
be held more mmmible for 1ts advica, althorgh ot & Bighe




s grcblan, 20 almays, ‘1 %0 find the Mg individwml and
ermte the wonditions ir whileb he can ,ive of his best, Developing and
poliicising & reoter o: such experts wuld be & useful task for an
intesmtionsl ageney.

Sdceainastion

A saekine-builder wheo wishe o off-load the supply of gmersl
ehotings my provide bis vendcr with U patterms, drevings, materisls
il mtheting kmeweiou, A9 winy o8 10,000 smnll serle mite ia India
Wy spplying csspencnie and and-asseshiies to 300 large entarprises,
Db-smivecting, istre- nd inter-mticaal, 1 besesing & shannel of
inemasing significance,

ﬁ&m“mmh-mhnmw oo uta




net only of lencvative word, tut alac ~f the adajptation »f the imported
processes and the co- radin ol Wels o s bechoa gues. LG the same Lime,
eofforta are neaded to romercisiive R and D resulte wnd transmit thom
effectively to inCurtry. Th~ Jlow of technoiogiss from natioml
laboralories and universitisg v cked by technical consultancy services

is essentinl lur pog wes tiwards sell ~reliant sconomies,

Techndcal dnforatinon geur g

Hecent surveye have shown thai 75 per cent. of the technologlesl
needs of smll industriee are fur AnCormtion on altermtive technolcglies'
In the Philipplues, che sxrvice most redquested ard umed by the stals
induatry wan agair ceclax iopictl inJormation, Progruswmes such as
TECHNONKT ACIA, whieh combine: inforrtior with technical extension for

selected Arvian countries, the Smli InAustries National Documentatien Centre
(3BNDOC) at Hydersbad, India, &nd vartcus interm‘ional informtion systems
have & catalytic roie in the trinafar process, UNIDG's Imiwstrial Inquiry
Service, for fustarge, i- now doaling with sore then 1,000 techmologiosl
questions amnwally,

Such trensfer agents, houvr =, are mre efiective (1) in the
neighbourhood where they are -Jwbm, ” 11} wnen informmtien i acesmpintiod
by a technical demcrnsiraiion or axte~ un approsch amd (111) veen, fyom
ite very concertion. the aystem is awmand (and not supply) orieated.

dntarmation) tectoieal aoslcianes

The abcvs delivery systems operete m;'ﬂ# on an in '

enterprise or enterprise—~to-eterprise basi
in developing ountries ieve banefited th
training eervices end mut&ml rmnu
organdsations.

W:-port of HCSY Pgped mxuror awd;
w/ Departeent of }cim T




UMIDC has been instrumestal in trnsferrine a vite range cf
astallurgion]l technologies in the ferrous and non~ferrous fields as well
88 in cresting local metallurgiosl ressarch capsbilities. As an exmmple,
the pllot werk dune under UNIDO swepioes for a geosous direst reduction
plant in Imn resuited in the imstsllation of substantial production
sapacition vith socomparying know-how; at the same time, the concern
veleed by WNIDO en the eelid redustant sponge iren preocesses has helped
doveloping somtsies in wking an appropriste choise of teshnology.

Antamceamier Aol weinia) co-nsaretion

1a 028 otndB/otarenr "o dovmlement of Lasoetrial so-operation
ot sk o dismtisfustion with sisyle llsense tashmelog tressfare,
Bosides difficultiens in appiying lieensed teshmslogy, and the dboenee of uy
sonnitmert on Wb part of the liommr W U successful application of the

m,mmmnuammwm-m
m#mumhm%




transfar agresment providss fur visite oy Lewas 5f plaiteare st teshnolegiste
from devaicping xunurl,e ¢ » - P02 Tndiang teshnology
sotablishment in ordsr te ue:< yine thae techiologhal co-operation
possibllities. At the same tim, wivwis ace siad rroxrasme the Iadian
Government has signed ecli-nce . technology 'treatise' with a dosen
comntries oo exchanpe of technical inforws tion and personnel, Recemt

Wwves by ASEAN t5 promte indastrial Gomcparvition in the stesl Andustey io
another exmaple,

The mrious trenafer secianisms reviewed abuve require that
a oshodoe b made of g devios sppropriate o the given projech emd the
comtry's stage of teohnwlogical development. The benefits of lomeing
tecknelogy from abroad, as sgainer ite loeal developmens for mm,
have 10 be weighed aguinet eosts over the years and cppartunities lest,
fron the mtioml parspective, The methedology of sotial-cost bemafis
anslyees w:mummuumumxmm
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iale techrndess g ha o PRNE ¥ o

T™s  rohler « ¢ cwualr to  ae Yery mull finm in Asia ape amobg
the ms* complen, Ihrre i uncubledly a groat dea’ of native okill and
inncvatlon wl tne ! 0i-"loar invei, as evidenced Yy mpv the wmnufacture of
lathes ard plenin; ricni s 11 ‘ne open air on a stree! in Batala, Pmjad,
wlthout bensiit of ~venecd ' 4a. mita; or sand control, or trained emginesr.
'n lacs, one of tha Ju-at devsloned countries, o smsli shop has set wp &
SWorde-to-nioughsharve ooeraticn. utilising oheet screp Ir1om old axplosives
lontalnere 1t is Producing & veilaty of shovels and other agricultural
implemnts, capmcity 4,000 piaces per w?,@/‘ Thai entrepreneur has designed
simple :~stroke gasoiine engines (7 t) 25 HP) and is casting, mehining and
aiseubling those at ths rate of 500 Per month. They are popular bessuse of
low cost (20 per cent. telow comperabis imported soduls), easy mintenanoe and
versatility as prime nover for Pumps, boats and hand-tillers® bt there
ars mjor problems in spreading the technologies whieh are wemtial teo iaprove
quality, reduce rejections, diveraify production, widen its mriwt and
indirectly reles Livin: standaras of the work forue withowt reising prodwetien
costs, This technology mey exst §n enclaves within the coumntyy and has %o
Yo trensfcrred horisontiil; in » meoner such that it reaches the weaker wits
ind doss not convert smll entrepremeure into big sxploiters of the wrk fores.

The sanll firm is ot likelr »~ uparrade ity wern unless the Sew
technique is demonstrated competently, not onve bt again «nd agats, st
wnless it is oomvinced ¢ elspr Yensters Yo fia, Suen transter
require vigorous teohnicel atension servioes backed by adaptive % ol A
possibly goversment-assisted bit preferably also through self-halp ao-itn
aseociations and comrulting firme with svall indusery ertenterlons & §
amm,mmtmauﬁmhwﬁuw ~
credit facilities for woricing camitel i Sovistment, Supplie
marketing essistaves including wport mesedtdidetis and s

in mnegemant and operating "MW* m bt




In & recent survey of the metals woiking industry in the Fhilippines,
she ¢iffieulty in securing capitel was aited as the min prohlem in acquirdig
nev prosesses and squipment. With regard o mechanisws for tachnology
tramsfer, Joint venture companies were the first choice. Table 1 sumarises
the mjor constraints and preferred means of aocquiring know-how in smll,
modius and large mnterprises.

6% - - 53 3 9,09
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lndustrial uwnite in Asian coun ~i-8, Lot Tovernment and
privets, beocoafton e e ffoulides 1n tect 4t -al collsboretion
Arrenomeato, Toodue sor 1Dt wncances, 3 Lo Cas Gioa
scoatar project the ~ollabs rtore of 4 public rectur corporation in e
devalotlne <o e chanres 0 ol within e your after exrpensive
dlrn had S lionmis . YL oy e Ui eawe wrperience in a

7

dlese] angins sannfacturiae projecr, I one sase the know-how agreeasnt
for oomrehlo -t el factuey ceodrea boefera the Tretury Liscif <as
comploted, Tniond o the o 3 6f anote - fim which located a souree
for ¥row-how on casting of vylinger hea's of special design but the
party refuasd ta sall this tushmlovsy as 4L was ot nterssted in
continuin: salss of 4ts ca~tings, 1t wes foumd in ene Asian country
that the total wontniy nost of mintaining a foraign expert wae

LAty tiges the salury of ite prime minister,

Clearly, much needr to be done in rezoving the chotecles to
the flow of techmolo.y anti in stremytiening tochnologicel capmbilities
to ensure that the scst-suited processcs are ueveloped or stuired, e
from the right sour:ss, amd at equitanl~ terms and conditions, o ’

Absorvtive capablittine of ye:ipient

For tha knov-how llcensing chanasl to be a nm, h\i
the supplier amd recipiont have to moet soms wm ‘




m macth heat-treataom. facilities,
Iack of standarde, psor quality tools,
frequent machine break-dowrw, lack of
skilled operetives

Mmammgnt ¢ weatisfactor; production scheculing,
imadequate minsgemen: skills, excessive
loesl eompstition, difficulty of finemeing/
eellecting bills,

mdﬁﬁwﬁmum‘u of testnology soquisition
fotiented Hhnt

958 of the total had 1ese Shen five mginwers
NE W gp in-plant welntag fecilities
75 Wi gp B and D Nailitdes.

The Lmdoguate hoerptive sagacity ot the enterprise lovel is
| !yMﬁ&WWMhum
nﬁmmmwnmcgmm




Coviously it s advartsygeov= Lf the protrietor of the knnw=har
has M jravious egerionie - 'y Tag - i oalerell technology pickage
for use under deveisping ~onditione, and the technelogy gap between the
two parties s nri excesuive, .. aiso welps 11 tie oan realise en adequate
return on his endravoucs.  The rror leter, who hae erent large sums in
aocquiring & body of k. ledue anc skille, sets Lwo basie anditions when
considering a lice.si-- y~ciect. (1, it shewid not disrvpt, some satisfactory
business already axi«ticr L+ .tner countries relating to such hd&mlop:
and (11) 1t shoulc lwve a reasonable profit potential, st lesst in the long
m"?z/ Any eignificant increase in flow of technology from those whe have
it to those who need 1L will depend on efforte tu reconcile view-points
which are increasingly i wnflict.

Ihe stasotial ambie.:c

The line priat of a lengthy contrmct document does not westmarily
make for & successfu! timnsfer - the gooddll botn mriies bring Se benr
on the whole undertaring oan bs a significanc contributor, Wakisng pesple
co-operete who have s bulli~in rejudice or grudge against eagh other is |
sisply & non-starter. The selection of wnprejudlced men and the prevention
of grudges is & poiit worth considers le eoffori,We

The technical collsburation arrangsmest has to be Llaxikhls desawme
sotals technology ir changing sc repiaiy thai canditions at the end of he
1loence period carnot fully pe snticipnted. WBven the most carefully dwmfeed
agrement requiree i grext dsal of give-and-take in imclementatiom,

For instance, ar {ndlan eterprise s a JMM venture M¥h &
Japarese roll mker wgsther with o Mw licenes (regmlty =
3 W por cont of totel good mstes). The el specified omreval gy

iven for produsing tlesr-chilleg wolls mmm mterisl ws m »




in the know-how licence. But for toth the sbove prod cts, royalty is
being paid as the Indian party believes tist the loss of roodwill by
entering into a controversy my be counter-productive!

dnfermmiden souccaa on know-how

Wrile large conmnien have nccess to advanced tectnilogy,
inforwation sources are practically non-existent for small and wedium ratal
trensforsing wnits which now seek to improve their product quality,
divereify or expand, These units offer good possibilities of much-nesded
wmasien of esploywent at low per-job investments.

A ourrent UNIDO project is assisting such small and medium-scale
fires in developing countries to establish eontacts with compsnies prepered
%0 sull their know-how, A 'pertfol.o'*/has bewn preparcd of some 300
wrieal mtel-tramsforaing technologies and this has Besa widely premoted
uum«umu»mmmmudm.mw

mmxmm«mmumm

hmuwm«-uwaa-m»mm
mumm 16 iws Md odber interenting resultss
Mthmmmmmunum
i “:maﬁummmmumnum




Jechndcal collaboratior: iin lnglan e “wriense

A comprshensivae etidy of foreign financial and technieal
collaborations hy the Ierarve Fapk ~f Ind's Veu;d 377 companies in the
Indian private sector tu. vne reriod ‘%k-?ﬂ 6/ Cf these €20 companies hed
know-how arrangements invoiving » total of 198 agresawr.'s. In addition,
41 gevarmment comuanies na 143 wewe amer the, Matale ar? metal nroducts
coverad about 12 par cent =i the tutgal agruer ;entw.z/

Know-how requirsmentss Analysis of Lhe typmse of know-bow sought
by the 'metals and metal producta' sector indicater that joint vemture
companies were confineu i eelecied producta such as tungsten cartdde and
mchine screws, Mincrity participetion compsuins produced rolls, bearings,
forgings, welding elsctrocss and coil eprings. Fure technical licensing
covered specific iters such an tubes, gesrs, wire ropes and special aastings.

Remunerationt Of the 64 agreements ir the netals ssctor, 17 paid
royalty at 2.1 to 3 per cent of anlol/pmduction value, 11 peid 3,1 %0 & per oamt,
and 21 paid 4.1 to 5 per cent, This was a similar pattern to sverage paymots
for other manufacturing sectors. Of the total resittance of technisal fees
by all industries (about 528 mdildor 4n 1949-70), the metals sector
represented $3 million, Contrect durstion was senerallv between 5 to 10 yesrs.

Restrictive clauses: Three-fifths of the technical agreemants had
regulatory clauses related to exports, sourdes of supply, pattermt of prodwition,
sales procedwres and 8o on. The point to note ia that lhe proportiomste
incidence of such clauses nud incressed over the 1960-44 period, particwisrly
re@arding eaport restrictions., Exelusive rights for uee of mow-how wess
granted in the mujority of cases but the know-how was gemerally not availalkls
for continuous use after the expiry of the agresment. A bresk~dowm of m

clauses for the metal and metal products as compared to other sectors is
given 1in table 2 on the fallowing PRES,

28/ poreign Collaboretion in Indien Isdustry, Sesond Surve
reign o Re 1IN,
Reserve Bank of India, Bowbey 5, ot

Cros mtiﬁumaﬁothh&ﬂﬁhlmdmhs
in mtals compared to 16.8 in food ant beversges ¥

mwum. and 9?.! o e-at tw m ﬁi
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The =murver wa crlticti «u the verlristione luponesl by foreiyn
firms to safuyumrd the'r Yiafpnif e wegtment! 4N ntatled s virtusl
banning of expsotr Lo rotaentio! ik e Cod v el ondustve o wxpansion

of rroduction und sales, Tre survmy ooncius § chat “tre impact of these

diudwntngen MH; howmvap  $.0 4hae Ve Lamaes AL 1%,

L Lhe tenelite of gctﬁng
s
capital fros abroad Ant acjuls g the labas: ur.tmalum"‘ﬁ

Muliinle collabcrutions

The rroblem of muliiple collsboratim.s for the same ).oeduct in
acute in the netals secter of cany developing ¢ ountriss. Even where &
know-how licence does ot preciudo o horfzontel trepsfer and oven afhr the
licence has expired, an entrsrrenens s ronerilly wiwillir g o sub~license
his know=how to a potent..l compstitor; the latter 4'co feels insecure 1n
being tied completely Lc the former. This repetitive iroort of knoswdow
already available in the courtry creates recwrring foieign exchange payments
and & multiplieity ot desiprc nd specificatdons, Thus, in India frew
1960 to 1964 there have been U, licences for steel forgings; 10 for mall-bearings,

16 for uotinga?g/ Thore have bean a3 many as 4D agreemants with » single
foreign collaborstor,

The difficvlties ¢f horiso: 4l transfar have .esulted in situstions :
where, say, each Lmclor manufa~turer has & sepirute collaborator for
engines, tnstead of sharing the know-how from one source with consequent
scale and standardicition economins, The problem his been tackled sore
offectively in the wise of soocters where Scooters ndiv, a public sector :
compely, will make the engine and power pick for distribution to industrigl
corporetions in verious states who will make thedr ow1 brand of scooter,

Centralirzed purchage of t.wamlogf, howaver, can be applicadl "
mostly in cases of simple repetitive produste MW are not vapid,

28/ Commenting an the RBI survey 'n its
Roononie Times stated: Distortion ¢
would svem 1o be dum to Aneflective opmmition of :
and trade policies snd lack ef proper perapeart P
not only & revision of exiuting guidelinon, bub alse i
the relevant adidriigtrative machanisn 1o enowre striot

policier formmiated.




Another problem Ias besn the frequent requests for renewals of
sollaboration agreements. The locsl party has often baen complacent with
regard to prompt arrengemsnis for its om R and D to accelerute absorption,
sdaptation and innovetion; the foreign party Das created a sense of
indispensatd Lity bty periodic changes in designe, Poreign collaborstion is
then looked upon "as the peremnial source of techmology even in simpler
produste where technolegionl developments have not bsen tut".zy

SERNR.AA. A horzaons. and dander ol asiala kpow-bey

Japan, a8 the leading technological maticn ia Asis, hes besn o |
mjer sspplier of hnowdhisw for metallurgical industries. In the tulk of ‘ﬁ
the ¢ases the knew-how agreenents have bean scecapsnied Wy equity
mridedpation, Bdle I below indicates the heavy soncemtretien of jodmd
ventures in A0iA o6 eompared teo other developing soutries, It alve shows
At moet of thess arv 1n the yew mterials and sining fields or for the
manfosture of finished produsts such o slvanised sheet, wire preducts,
ﬂﬁﬂm. *



At the processing pisuts, the Japaness pariners are involved in
suprly nct oMy of equinrert cod Yect joal guidarce hut the requirements of
mteraals an! intermeéist~s a3 wall, The preporaersnce of rolling am
fabricating opeistizne srng the ois® wsnturss, ndeits 3 Japanese ,
'my be i resadt of e capsowese wllle effoita o securt ewyport outlets
for their prcdu-ta’,

Kogar in  tie Lype ¢ technriogy sccompanying direct investmsnts,

an BCOCEN report -h‘.«w?« / 3

"The geueral cuticlusion which wmerges is thai product

and process-embodied technology associated with Japaness
overseas investment has not besn vory significant, emsept
poseibly for artificial fibres,,, Netal-Dased m,

on the other hand.hs /o involved minly gemsrel mehimey
(available [rom many msources) which have little techanlegieal
content. Iver the complax product types (e.g, oar
mnufesture, redic and television mnufacture) mve Luwvolved
only l..ﬂbi’ Lyp= wﬁhmu’o-on

Wheri it na~ come to the impart af tashiolasy, the Japsness setals
industry has done *hLis or a smand sosle, and 1his Mes contributed eignificantly

to its pre-eminwrnce. Jn ‘he atsel industry, appreximstely 1,000 to 1,700

foreign techni uss "mr: uoar introduced every year since 1967; the arwwel
expenditure on thir wis 343? wdllier sn 1970 alen-ag To complemest and

reinforos this, an aversge of 1,000 engineges are induvted inte the iadwtey

each yoar and the R and L efi:rt o indigencm technclogy has besa very m

Jtpnn spmda b =g -nalsd mw M n Xﬁh m M‘

33/ Allen T.#., Direst :gam qt
“i.’ m wﬁﬁ ‘~

3 tarata 8, Chenging
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The sakdip wd sbapliyg of slloy stesls esils for a relatively

Migh lovel of tesiniques ami skills, As mang deweloping countries
oart with sre furwmess for predwcing ordimary steels, the move towmards
ening oueh fwmaness for special stewls is logical, Por the siapler
mmmmm,mmw»m

mamu«um Bt if a vider renge of
Mumpuwmmuuupm,uumm
wummmumnmwwanmnn
o rapubed alley stesl praduser,

mw“mmmmmmm-pm
m,mmqmmm e

felegy 8 b \ressuitted Vrough (1) compretensive dosunntetion on
Mmmuumhmmm,

4
;‘.

‘ wiels So finlsbet preduste; (11) tratntng of My
Mﬂmwmnmmmmuu
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Sans atudy

When Lhe first aejor public seclor alloy stee)l plint was to be
set wp in Indle in the sarly 1960s, the Governsent hed oviginally intewfed
to entrust the projeet studies, engineering and know-how sontrast to &
consortium sonsisting of e foreign vonsultast snd sa 1lley steel preduser,
Bat the Indisn comsulting frw with wirieh the author was sssociated pedated
out that the project services should be "unpackaged” becsuse the preject
plamiing capstilities and part of the Xnow-how were already aveilable
vithin the country widle only supplemsntary prodwction knowshow was regquired
from abread, This view prevailed and the plmst (up-c&wocm,mmmq

mmmnmormumﬂm“w

the Indian ¢

Proposals for only the balsnes Inow-how were invited frem fiw
fimternationsl firws, The offers ranged from sbowt msmu*
willion for idestiesl terms of refurencel Ths cemtrect ws sousiuded
ia 1961 for a fee of §3,A millien and s reyslty of $7 per tem fur o poriel

of oix years of cemmercigl productien, mmumum-mu.
Contreet durstion wms 12 yeare,

™he Imow-hew contreet sovered oporeting mamals for & conpyehoasive
range of constructioml, staindess, tecl and die steals} treluing of 300
tes'misal i samagerial perscamel st the sllabecodine works fur puriods
wtuum,mmmxwmmmuw
1eensee®s vork to sdvise s mstiers of predurtion,




Table 4, swmeiises the pﬂmtpl features, osatract peried,
stope of ssrviocws, remieration and nods of paymest of five actual
Jetnsling arrvengumnts for allay asd speciel steel mille in Isdie,
Bwrctions of agrvenwts are 5 to 10 yesrs, Fayments gemerslly ecomsist
of s fiznd oo PLw repelty of Ou2 per oent to 3 por owmt of fintshed
alsshls steel walas, whjeet {0 o muimm anowt, Widls these sases
Bwm broed Ladicstions of the types of sentrecte possible in tHis sesetor,
0ok projest tue sbviewsly to plan and megotiste arrengements to weet
mmm

AW«&&MW.M&M&M
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Rotldne stardd =~ Lo Inriude voll 108 sehedules and
rolling "aeds Tov esch slee 7 rvtuot and rolling
ssouanca, controiied cocling practices

Conditiosing o« Methods ~{ surise [T aparation grede-wise, rtandards
for vltrassrlic, sagneflux and visml irspection

Ber mill = Heating standarde imiicating grade-wise the roliing
tesperatures, souking tims end temperatures, furmese
staosphare, rate of hecting

Molling stundards includiog roll puss schedules apd
rolling speeds for each sise, v SaINee,
eomrolled eooling practice M bers, ceils eote,

= Annseling/morralising cyeles, grade-wdse, ttm
the hesting ycle, suvoling cycle, atamevhere somtred
requiresents atc,

fart treatmant cycles indioating MMm tompe returey,
heating retse, times, quenching wedia, ¢
‘emperatures and times, hardness to h achieved Ay

Methods to be adopterd for finishing, name
blassing, pdekling, inepestion stendards X.m

reot ucte

andarvs for cold draving indicsting lubedensts tll
percentage of reduction; for centrelsss
indicating ihe number of jasses, metel remowsl

8k = Orade~wise nroorss flow chests, These should alse

indieste salien. festures sush 88 sevey Onevl flostien,
tosting requirerents, spouial susbomar rw ‘ohae

-mmmarrmm,mm

samples ovollacticn and ritiony specisl Sests ifm
inspection procedures, e 5 Spection ehey

- ,?.m&*.":m"““,
o recorda m m,

e . ru e o
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If technology is the production factor BRI skcallangs end motsls
sonsbitvie & key industrial sector in meny developing ocountries, then
dmaic government policies and instramnts are essentisl to intensify
techaology scquisition for metallurgieal development,
Nenbtaciag ol Laoer ted knou-how

Mfkltthimtlmotm. It s ben argued that
‘\iimundmornluuudnwmmu
90 for the cwner of What teshnologr™?d Bt dwe to tae inadequoy of e
mm&mmmmmunxm-ummm
ﬂ,mmwmmwmwym And of\en they
Qﬁﬁnuﬁmﬁthv,unmtm“m

0 bn able to uillise wist ey paid for in Mo Piswydace. Such o eltustien
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In 2obe) In s wnd Soeey Korva tav, o plizic rolicies governing
technoiogy dacguieation, vNile Tricuende, Mui Weis and Philippines are

evodvin, fro@ x Lo {ove ta ot Cihontktion e geme orng o f irstitntional

Vi oLogrpore) tne Baraciical +0gic may be
thet it i aore jmpe-1 ot ¢+ I R T

PRSI

rrarssmeat ., In 1.y .84
s latiliwnd than worry
about the uxiru cost WL e omegy thal

Lue abscace of suah arrangemsnts
- 36/
may cnie. i’

Developtin: nouatri o yre cwldne Lo the witansue that techmlogy
resuletion is urav., . “hic, even aecessary L bene fiz.al, both for
short~term cbisctives ¢ “etting the ripht, technolory at the right
Leiern need for aumenting their skills, Whether
the evaluati:y end o nrovin: (s hest dune ny 3 elrole wilti~displinry
8gency as in Mexico or by a -ucleus to-or iuatine & mitiplicity of
arencles as {n Iniie, by speciel law op by sdministrative fist, depands
on individual zonditicns sy nved:,  sazertlal, hovever, are a built-in

flexibility and & mapdate te slimlate th- 4,flow of techwlogy while
repgulating 4t

price as well -4 *he

The careful rormulation of an interna‘ionally-enforesable
code on tachnoloay trenafer could as.ist slgnificartly in bringing
order into what is now an uneuel market situation, The comprehensive

UNCTAD stucies o vhis .ow provide g}m concptual Lo wwork and an
|
evolving consensus foo suca & Code, -

Nationil tecnnologieul Irfoimation ventrea are alep ssential,
An international systen on tschaology licensing oould then olbot
these local instituldona {nto a network aud b ejnging contrect
information and Persaniol, halp strevgthen national M&ﬁmwmw
capabilitieeds/ | b X

N O e e

&/ Recent UNCT/D mtudies ineimie
of techmology to developiay o
possibility and feanibility ¢
the field of tradsfer of ¢
of & dreft butline of &
technolegy {1 9
Heport of Inter~rogiol i ;

W or?:ho Mexican Law gu. bdceni




™ corcupt of “appronriate technoloss® has been tested at the
miese~level in Asis and Ms gained aceeptance. There is, however, a need
% link pelicy objectives and policy instruments wdth dioro-level teshnology
shodoon, On thie beris denisionwmskers oan design the inducemente and actions
Mosssary (o increase exployment and devaler mtural pescurcss through social
sosting of preduction facters, alternste product and product-quality mixes, etc.

Mcansiheniog petional B D and X camiilities

Concurrently, govermmental interventions are essentis) in providing
e peliey fremnwrk and incentives for devaleping indigemous metallurgieal
redearch, ssmmsrcialisation and engineering uphuiuna/ Undue dependence
utmmuumuutmnuqmmmmhnmt
@me vdth these ~ oould be disinsentives to the growth of basie local skills,
umumun,mmummmumu ite
octhe um et caprience in identifying vequirements, selestion and
alptation, particularly as extrective prosssees are spscific to raw mterials
omiladle locally and mewal-vorking tediniques esn be modified to sult loocal
production facture,

In mest countrice lack of tedmical skills is net the real
suemAsint in doveloping & self-relicat metals industey - 1t &9 the lack
wm'smummumammﬂumm
'ammwhammm work, with selected

‘ haMunh--ﬁ-mmhy
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oervices are utiliszed, this experience stays within the country, Further,
by inter-actions botween consultant and eguipament menutacturers, there

19 a flow - f desigr data, spacific tions anu test re, Jris betwoen them
which help in develcping local machine—building capacity,

The consultani can devolop effoctive lieison with univorsities
and laboratoriss, so that technical education and research work both
becoms more relevant, He can also be a valuable link with povernment
Planning agencies, thus bringing a sharper technical focus to the tasks
of project evalustion, resource allocation amd inplementation, By
his 1ife-lons faailiarity with local conditions, ths consmltant's designs
&n protess sclutions are sore 1likely to be in harwony with the economic
axl social environment,

Consultancy work is information-intensive and once a vortex
of informtion sctivity i created, more information rushes in, Process
promoters, squipsent manufacturers snd otimrs are then forced to mubmit
wov'e data, Onoe the flow has started, the effect is self-reinforeing,
A little technology stiracts a lot,

In the leng-tern, the devolopmmnt of & strong consultancy
tredition can play & significant role in rapid industrialisation, Recourse
htm&uwmlmmuMhmmwwnhmhimmw
or discontinuous activity in plant design work. But in sary devsloping
ssuntries it 1c now possible ~ and preferable - to give responsidle tasks
o local erzsnisstions, securing enly supplemsntary expertise from




To incrzase 1nvistaeat and technolaey ai-r " flcantiy in
metallurgical industriss in the comlny decade, groater attenvion will
also have o he pst: to ersatine t 2 hi-h=-leve] techy .cal ad
aaminist-stive k'l for the wuna ewent of techwleogy transfer, The
inculcatinn of vslues anu ath:tuders nay be as importaut in the
gevelopment of sucn akliis a+ the lapsiting 0 now knowiedge, A variety

of non-forma) learniiw exparic i ™s #iil ve needed,

Streaythrned nations. capablliities 1. technology wem geaernt
together with eff«ctive technical co-nperation bmwesan the develioping
nations themselveoe zan be expected to increase the i:flow of technology
for development,









