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Man's spirit of obucorvation and capacity for comparison havr enabled him to dis-
cover facts that arc mutually relatrd. Through the repcated obcervation of cause and b
effect he has estallished relations, which iave them been traisformed into rules, thanks
to his power of rensoning. it on advanced stoge of the procesg, differentiated struc-
tural bodies of tuch rulcs finnlly make up concrent rational groups, which will later

serve to definc arts,

Later, anew ctage will be renched and, ne the highest manifestation of his in-
tellcect, which distinguishes him from his fc1low croatures, man will develop in addition
to his previous aptitudcs the intellectual caprcity for gencralization and abstraction
and will thus rcach th- threshold of seicncc.

Science and art, mutually consolideting onc another and transforming onc another
in depth, yiecld results through rescarch carried out in their respective interreleted
fields,

Science and art thue reach higher levels and open up n range of special fields,
one of which is tcchnology, particularly industriel technology., Roots, trunk and branch
continue to develop.

Thus we scc that applicd research is o source of technology which at the next stage
of conereic application makes it pocsible to setisfy gociety's nceds for goods and

services,
In the process, definite stages have cryst pllized and objectives have been achicved,

The asset created, considercd as an input, comes -n to the market and is trans-

ferrcd as a commoaity.

Analyeis thus reveals the noteworthy conclusion that technology has the property of
being transferred and that man markets i1, The wecaltl that it implies is an incxhaustible
source since it has the snecinl characteristic of not being consumed by use, although its

relative value may vary. lcw rescarch uill maintain the valve of the capital involved.

This transfer of technology takes place in many forms which, a5 we shall see, is
only one aspect of tlie general question of the function of science and technology in

economic and social development.

From the eoonomic point of view, thc transfer of technology may entail explicit
and implicit costs.
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Explicit costs arc those ithat the recipicnt of technology expressly pays for it,

being thus a clear counterpart of the henefit that he rcceives in retum.

Implicit costs are those which, being iucorporated in com- formm in the product
scquizcd, form a comporent of the over—all price that the purchaser is prepared to

pay, & price that includes payment for tcchnology.
There are cther costs, which carmot e rocordcd but which occur in many cases$

(a) Limitatiors imposcd in licence agroements
(b) Transfer of wrong or inappropriatt icchnology
(¢) Delays in transfer

(d) TYon-complction of the "transfer" process

(¢} The importation of tcchniques and technical knowledge which do not enoourage
the fomation of a national policy for the promotion of the comtry's
technological capacitye.

Technology that is transfcrred takes various forms which con be classified as

follows:

a) The distribution of books, publications, periodicals, documents, reports, ctce
! !
(b) Professional training and tcaching '

(c) The cxchange of informatien nnd personncl under tcchnical co-operation
programmcs

(d) Consultancy agreements and the employment of forcign cxpcrts
(e) The oxchange of machinery and releated docunentation
(£) Licensing agrcements on manufactu.ing procecses, pat nts, etc.

(g) Dircct forcign investment

Tn line with what has olrcady bcen said, cach of these forms of the transfer of
%echnology has a cosi which can be eithcr explicit or implicit; in actual fact there
i3 o blend between Tactors so that the rigid classification given loses its validity

and various intermediatc forms appear.

In the present century, we arc vitnessing a real flood of changes. Initially,
production wae influenced mainly by the ‘factors of capital and labour but today, in the
last quartcr of the century, technological innovations and cducetion have taken pride
of place.

Teclmological innovations take various forms which materially aoffect the possibi-
lities for their usc.
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As invention patcnts and in other legnl forms, tcchnologics arc protected for
certain periods of timc, and constitutc industrizl property over which the owner has .

full right of dispo:r:l and which he s211: i.. the mark t,

However, in general, invention pateonts do not include 11 the cessential techno-
logical information remuiresd to expleit the rclevent innovation; o large pronortion
of the data that arc cesential for its veo rapaing scerct. This zcercet portion, which
is also marketcd, is rcferred to ns "kroi=hou' nd plays a fundwmental role in licensing

agrecements,

Finally, somc te<chnologier arc frealy availatlc on the market and arc accessible
to all; this catcgory consists of invention prtents that have lapsed or have been
abandened, former trade cecrets that have leaked out or :3'in.p1y tcchnology that from its

origin rcmained in the public domain,
Technological innovaticn activity flouriches in some countrics.

In the manuTacturing ccctor, according to statistics, morc than two-thirds of the
annual incrcasc in production in thce Unitcd Stotes of Amcrica comes from the intrcduo-
tion of new techniques) similarly, during the specific five—year period 1954~1959, the
growth of the gross notionazl product aricing out of technological development was as
follows in thc countrics indicoteds etherlands, 39 per cent; Germany, 53 per cent;

France, 68 per cent; Belgiws, 70 per cewntj Italy, 72 per cont,
his is the result of the creation of technology through investmcut in research,

In a study by the Organization for Foconomic Co-operation and Devclopment (OECD)
covering the year 1907, it wes stated thot the United Stotes of america spent 3.4 per cent
of its gross domecstic product cn rescarch, the United Kingdom 2.4 per cent, the
Ne‘therlands 2 per cent, Gernony 1.5 per cent, Japan 1.5 per centy Sweden 1.5 per cent,

Belgium 1 per cent, Canada 1 per cent an.fl.‘Nor\-Jay 1 per cert,

By comparison, thc percentagc of the gross national product spent on researoh in
certain developing countricc was as follows: Colombia, 0.4 pcr cent; Argentina, .
0.3 per cent; Brezil, 0.2 per cent; Bolivie, 0,2 per contj  Venczuela, 0.2 per cent;

Peru, 0.1 per cent,

Zhe following figures for annual pcr capita investment in rescarch and development

give another ve raphic compariscons
Ty grap P

United Statces Us 5110
Letin American countrics USHl
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The few data provided arc in my viow sufficient to give a broad picture of the
situation; tris i aggravated by the fact thet, according to available data, the
devcloped countrice spend between 12 per cemt ond 18 per cent of their gross national
product (GlIP) on pramoting purc scicner, whoroos the dr-v:lloping countric-s‘spend bctween

21 per cent and 3¢ per ccnt,
Y

The technological ¢ap between wne group of rountrics and the other is obvious and,
bearing in rind that thosc who invest morc arc also morc develcped, the differences are

of such a proportion g 1o deserve attent inm,

T shall concidcr below senc possible measures thet suggest ways and means of
reducing the gap and breoking down the nlinst impassablc barricr thet exists at present. ‘
1 have said that oducntion fulfils just oo important a function as t cchnological

jnnovation in the transfer of technology; that is so because tcchnologiceal innovation
is the tangible and matrial cxpression «f a proccss, whercas cducation is thc human,
1iving and orcative clonent that gives the capacity to intcrpret whnt is made available,
to commence production, tc csegimilate it very csscnce and finally to adapt to the
environment tcchnology that was previously unkmnown. The adeptation of technology closee
a circle, ensuring the gonuine transfer of tochnology, since it finally givces rise to

a teochnological innovation which will thon undouttcdly belong to the environment, as

jt will rcficet conditions in that rnvironmont.

The ali—round treining of human beinge iz part of cducation and draws on three

gourcest tcaching, thc inparting of gkills and information,

Phe threc clements are important in order to rcach higher levels of knowledge and

human skille which give the qualification for more appropriate decisions,

Teaching and training loy the basis for opcrations in any given scoctor within the

broader framcework of cconom.c nctivity.

Praining in this scnse cennot be restricted 1o the tcchnical field but must include
s congiderable body of administrative, lcgal, comercial and financial knowledge, which

18 necessary for the purposc o deciding on action to bc teken, and evaluating it.

Verious proportions of thess typcs of training will be required according as to
whether the tcchnology transferrec is more or lecss dynemic in character, that is,
whether it is characterizcd by o ccnstant proccess of imovation and is gencrally more
gophisticated (for examrle, clectronics, etc.), so that a larger component of teohnical
¢raining is ncoded, or whether it is more stotic (for example, textiles, tanning, eto.),

in which case thc other components will predoninste.
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In a chang!ng world, in videh it is ncergsary to dovelep flexitle and pregmatic
eriteria appropriate to situations uhich are in o congtmnt state of flux, information
comes to be of particular relevance - indcc”, citrepronc re heve to be permanently

informetion-mirded. \
%

) Infommation ~nd the cervice rondered by mceans of information must be given in rapid,
precise and cconomic form, mmd an ~dtcrpt should he mnde to foresce the necds of thosc

who requirc it,

Information is found in froc wmd proteoted forme Irec information is available
in Yooks, rovicuz, leoflets, catclogucs, cte., and notionnl, regional ond international
agencics snd centroes have tichnelogical infermotion networkss Here, reference should
be made to the Industrirl Information Service of WIDC, which has organizecd a world
network that gives undoubted scrvice to the scotors  In the Eastorn Republic of Uruguoy
the technical ndministrative office of the Uationel Committec for UTIDO (whose head-
querters is in the iiinistry of Industry rnd Encrgy) has token on the duty of acting o8

correspondent to thc UIIDO Information Survicc.

Information in thc form which i genernlly restricted or protected as an industrial
pecret comes from the ficld of rcscarchy it bclongs to whoever carricd out the rescarch

and is cxploitcd by him in his ficld of action.

The technological vealth that inforurtion can bring should be compiled rotionally
and processed by scctoral plonning rgencics competent in the matter so that its poten=
tial can be channclled into the cutreprencurinl morkcet. That would provide a vse for
capital that may be idlc and employment for <killed ond unskilled labour, vitalizing
national cconomic activity ~nd possibly genernting more forcign cxchangc by mecans of

the cxport of various itcms.

In sclocting industries to be et up, it would be desirable tc choosc those that

arc best suitcd to the country's potentinl in the fomm of ~vailable primary rcsourccs

and cconomic and social conditions,

Priority should hc given to the proccesing of nntiocnal raw materials, thus incor- {

porating o maximum of vnlue added in the product marketed.

We shall consider below possible sources of teachnology for the processing of such

raw materiale,

Also, a very coreful cnelycis should be meade, in the programme drawn up, of the
dogree of capitnl intensity of the entevprives to Le cstablished, Naturally, that will
dcpend on the type of technology to be developed: in principle it is desirable thet

thesc tochnologics shoulé have a lorge labour comnonent,

A______A—_M
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The componceris meritioned will greatly affect the long=tcrm results of the action
to be token since the dimtribution of the woalth generated will differ according to the

origin of the capitcl uscd ond the quontity »f marpower cmploycd.

According to thip schasc, and under the systan of frec competition, it is left to
the decision of privete initictive to moke investments, It is considered that even
small investors would be sttracted by the possibility of finding on adequate retum in

relation to the rick.

Furthemorc, availckble manpower thus finde andditioncl sourccs of employment in

accordmce with its special ekille,

There will not neccessorily be an inclination to adopt o~ny onc particular t cchnology
aveilable in the programme but, irrespective of the clement of voluntary choice, the
very cxistence of the technology, o rclieble mad wcll=ctructured bases, would offer an

importent infrastructurc for the scector,

It would ~lso orcatc o dofinitc incentive in the exicting training institutes to
achieve the nccessary individuel training level so thet knowledge can be applied in

enterprises t¢ be sct up in tne ficld in question.

It should bs romembered thal manpower nceds would cover o wide range since specialists
would be requirced in various branches, not only to carry on thc work of cach enterprisc,
a8 hes teen said, but nlse, and more impertont, to evalunte future technologics to be

developed.

It is ot the monent hard to imnginc industriclization in a develeping country with=
out the importation of forcign technology, ond the scheme proposed gives grounds for
assuming that some of it will find acceptance prcvided that there is an appi‘opria:te
tochnical infrastructurc capablc of cpprecicting, assiniloting and adapting to the

environment the technology to be introduced,

The prograomme entoils a cost—benefit cquatien sccording to which a favourable retum
moy be yielded in the long term; of coursc, as in 211 human activity, there is an cloment
of risk, bencfits being in proportion to that risk.e It is not expected that rieke will
be disproportionate cnd, sn the other hand, one benefit capurcd is the development of

conditions for cxistcnce and growing sclf-confidence as a foundation for the future.

R
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Thc tcchnologins to be imported necy ceme from vorious sources. As we have said,
thosc that arc dircetly rclevant te the row n~terials of the country will descrve
priority n~ttcntion, but others that o'n be imported under tcarorary cdnission gystems

lcading tc the oxport of finivhcd products siovld et be dise-rded.

Frcce tcehrolay inclutcs inveiticn vwrtert: vhich have lopoed or have beon abandoncd
and thus belung to the jublic domnin. uch tcecelnology i available throughout the
world and would only have to T cystomiticnlly eolleeted to weke it ovailable to any

person whe wishcd to develop it by ndepting it to the cnvironment.

Progressively, the devilaped ecountrics sre aricmting their activitics ¢ wards more
eompiicatcd technology with » larger orrital comporicht, replacing nnturcl raw matcricls
by synthctics and finzlly nlgse cbandoning technologics which involve on cxpensive
menpower component, Conscquently tlic lettor cetivitice arc supplantcd and then finally

forgotten. These teclmologics alse can b incorporotcd in the developing environment,

There arce also tcchnologics thet hove been discovercd in wnfavourablce circumstances
(through lack of raw mat crials, ctes) and for that rcoson have not found their truc

home,

Consideration can alse be given to tcchnologics which are protcctcd legally (by
invention patents, cte,) or arc tradc scercto, in which cnsc they must he acquired by

mcang of appropriatc asrcoaicnts,

In the transaction invelved, it is pescible to cot frecly in defence of onc's owm
interests and in ar antreprencurizl spirit f compctition, trusting in one's own

regourccse.

It is nccessary to comparc rclcevont inforimction, which must aluays Le available to
partics to the agrcemunt since there must clusys be awercness of wniversal tronds in
the subject in question, regionnl conditions, the stotce of the corrceponding sector and

J y Teg 1 1

the possiblc nlternative technologies availablc in the nector.

The planning agcucy conccrned will provide the nccessary fromework to ensurc that
the activity is carricd out with the indcpundence, cthical conscicusncss, funds, tcohnical

capacity and censc of soeinl cxpedicncy that is appropriatc in cach circumstance,

The implementotion of o programme such os the onc proposed will rcquirc, on the one «
hend, joint action by nnotional agencics ~d, ou the other hand, co-oper~tion agrecments
ot the regional and world levels in which developed nnnd developing countries will under—
teke joint commitnents,

S ****A—-—‘M
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Intermationel orgonizeotions such s WIIDO could rlay a major role in the organizoe
tion of such zction,

It is nceessary t¢ fix very conerite ¢1d welledefined ocbjectives and ficlds of
action, which would Dc cstablished, regulatcd and controlled by the national planning
agency.

4 schane such ce the onc ocutlined would provide the devcloping countries with a
new type of ~id which would help the. to develep a spirit of independenee and to under-
stand that they unust sccck the scurces of ~uthentic, sclf-susteined devclopment through
their own cfforts,

Oncc the possive ottitude thot "ill things come to hin who waits®™ hos been replaced
by on cggressive attitude of sclf-help in = climatc of universal co-opcration, a way
may be found to avoid the tochnologicnl grp between the developed nnd the develeping

countrics or to build ~ bridge that covld provide a short-cut,

The devcloping countrics ~re starting owt from a diffcrent peint of doparture from
the developed countrics, ~nd the meane ~t thoir disposal nlso differ, so that they must
usc their own inogination and their cwn ercative powers to generate their cwn form of

development and, in it, necw technologics that correspond to their necds and specific

conditions,
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