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ENTRODUCTION

In 1976, the Economlc and Social Coumcil of the United Natlons recommended
that_a world conference be held for studying and determining new modaslitiee
of cboperation iﬁ the field of scilence andntechnoiogy.éj This step wes
takwn in vesponse to the oft expressad desire of the intermational commurlty
that efforts be made to foster closer and better relations between countrizs
in order to facilitate their social and economic ﬁavelopment.gj: It wvas
stipulated in the recowmsndation that in earmarking the rescurces. of
gclence and technology, priority be given to mitigeting, on the one hand,
glaring overall and losalized imbalances by removing obstacles to the
’ free Ilow and appropr ate gppiication of knowladge which might. otherwige
| solve critical problems and, on the other hand, to iwproving the capabi‘ity
of 21l the developing countries for selecting and abgorbing the rtechnic@l
and scientific innovations that might be most useful to thew.
In thig way, intermational rapport would be favored end the basic

needs of broad sectors of humsnity would recelve due cemaideration.

‘ Attention has already baen given to the study and adeption of an
overall, unified scientific and technological development program which
bas recelved encouraging support from Latin America. Over the last decade
and 8 half, governments and reglonal organizations of this continent have
bean expressing thgig desire to orgenize and promote scientific and
technological activities in an effective manner by making them compatible
with development and cooperation criteria. -

Certain of such criteria hiave already been studied. ~/ Generally .

spaeking, they comprise responses to the inadeguate znd sometimzs contra=-
dictory nature bf recent Latin American development experience and to the

1/ EC0SOC, E/RES/2035 (LXi) and 2035, August, 1976. _

2/ United Natlons, Declaracidn sobre el estsblecimfento de un Duevo
orden econdmico internacional (A/RES/3201-3202) (5-VI), May, 1974,

/ See the Informe final de la Reunibn Intergubernamcntal sobre Clencia,

;ncnolcgia y Desarrolio en Amirica Latina (ST/CPK L!uouf 53/L 5/Rev.1l),
‘Mexico, November, 1974,

(%)
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expectations that techmological advences might make it possible to ovezs
come cbstacles of a structural nature.éj

This document coﬁtaihs a number of idezas that have been expressed
in the region with r@épect to scientific~technical sdvances and the
policies that have been applied in relation to them in order to help
define focr Latin America the philosophy and objectives of the activities
that are the subject of this Conference.

After'having ldoked'intb activities relatad to trade, financing;
economic integration and internal structural changes of thé region, it
seems pertinent now to consider the significance of technolozy, thereby
complementing and enriching the topics touched upon previously. Strictly
speaking, intevest in this toplc has always been latent in Latin America;
it was underscored in previous studles on the disparate effects of
technicel progress in countries of the center and those of the periphery;
of the growing incidence attributable to external financing in conditions
of balance of payménts difficulties, &nd most clearly so on édbs;antiating
the insufficient dynamism of the economles and the inappropriste or undue
use of funds which are séarce, to boot. ' : ‘ |

It would appear, then, that the time has come to deive mo?g deeply
into these aspects - general as well as specific ~ of scientifi;uteéﬁnical
dynamics from three standpoints. t

The first would be that of cooperatioun and negotiation between the
industrialized countries and Latin America since the wish for untrammelled
access to the flow of knowledge possessed by the former is shared by all
as a means of fostering fruitful good relationms,

The second would involve the opportunities that are opening for
greater cooperation among developing countries, all equally concerned
about the inadequacy of their respective economic progress and the iimitations

they come up against in the development process. As a series of relatively

4/ See the Report of the Latin American Meeting of Governmentzl Experts
on Science and Technoleogsy for Development (CEPAL/MEX/ELCT/5/Rev.l),
Mexlco, October 31l-MHovember 2, 1977 and the suggestions of the Latin
American Group of ACAST which met in Mexico on June 1-2, 1978.

(CEPAL /MEX/ACAST/RGLA/1/2).

[eimilarx
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simllar factors dndicstes, it would seem that joint technological=development
programs might contribute to enabling all such countries to overcome the
indicated limitations.. Furthermore, Latin Amerlca's relative advancement

in comparison with other developing reglons would mske it possible to
provide technologicale~cooperation wechanisws and programs between reglons.

The third standpoint would concern specific problems that the
Latin Awerican countyies meet both in their relations abrozd (in connection
with imporis of capital and technology) and with domestic innovatioms
required for their respective devélopment.

In this light, the present document -~ which follows upon othaw
studies and experiences already taken up on various occasions - is submitted
for comnsiderstion to the Reglonal Prepsratory Meeting of the United Nations
Conference on Science and Techuology for Development.éj .

Consequently, it hss been scught bere to analyze certaln aspects
of scientific=technical development under current conditione in the Latin
Ameyrican countries with a view, essentially, to contributing ¢o a program
containing i{deas and mechanisms that would mske 1t possible to utilize
aclence and technology for dealing with sowe of the structural inadequacles
to development that exist. This documznt zlso aims to contvibute, from
a Latin American viewpoint, to the identification of the factors responsible
for the disperity in technologlical knowledge among the various countries
and to the establishment of a degrece of cooperation and golidarity among
them that could eliminate or attenuate those differences,

This secretariat document parallels and is complementary to the forthe
coming natlonal and sub~regional reports. Together, they present a plcture
of the problems, priorities and tasks that the Regional Meeting must consgider,

This document has been divided into five chapters. The first
containg an outline of the problems that promptad convening the Confevence
for which the document iz intended, as well as of the implications of those

5/ In addition to documents presented by CEPAL at the Intergovernmental
Meeting on Seience, Technology and Developmeznt in Latin America
(Mexico, Dacember, 1974) see the pertinent chapters in 4ufrica Latina
v _las relacliones internaclionales (E/CEPAL/LO24), Guatemala, 1977.

Jproblems
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problems at the regional level:. In thz second, the chafacteristics

of the region's scientific~technical development are ‘taken up, relating

them to those of recent Latin American economic and social evolution.

In the third, an overview is provided of the policies that have govermed

_ that development with reference to those aspects that have been bypassed

or ignored in the past. In the fourth chapter, an analysis is made, for
purely illustrative purposes, of some aspects of the development and
characteristics of the five .areas selected by the memher countries in

order to highlight the possibility of applying scientific~technical knowledge
precisely to their common problems, Lastly, in the fifth chapter suggestions
are put forward for an action program which contains various proposals

that it is thought could contribute to improving the current status of

the issues identified,

/I. PROBLEMS
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I. PROBLIMS AND'SCOPS OF THE CONFERENCE

There are thiee basic problems that call for the attention -of the United
Natiouns Conference on Science and Technology for Development (UNCSTD).ij

in the firat place, the stock of useful knowledge, unprecedented in historvy,
- 'that 1s available today has barely served to provide-for the basic needs

of broad strata of humanity. Secondly, research gnd immovations tend to

be concentrated in certain geographical areas (industriel countries) and
agents (multinatfonal corporations), and in addition they appear to stunt
the vitality = and, in some cases, the viability = of the scientifically
less=developad countries. 4nd, thirdly, the institutions and mechanisms
that form part of the international community = including the United Nations
play only a fragmentary and obviously inadesuate role for solving these
problems, -

Various studies conducted for the purpose of 2lucidating the deter-
minants of economic growth confirm the positive nature of building up
scientific knowledge and of the inter~ and intrasectorai transfer of: the
results of this stock of research. Science and technigue join the classical
" factors of production (natural resources, capital and labor) lending them
new potentialities easily identifiable in industrlial societles. In addition
to broadening and-diversifying supply, technological progress has given
that supply and the comparative advantages offered gfeater scope and-
importance which, furthermore, grow in proportion: to the increment of
sgvailable Informastion and of the possibflities of putting it to productive
use. This brings sbout significant changes in the context and terms of
- economlc competition, as well as in the nature of sectoral and international
interdependencies. Thusg, productive activity and technology mutually
reinforce ome another, but, at the same time, they give rise.to intermittent

cycles of expension and structural breskdown.

1/ For a detailed study of UNCSTD's background, see United Nations Conference

on_Science and Technolopy for Development: Rackground, objectives and
regional implications (CEPAL/MER/ELCT/2), September, 1577.. :

/The wvast
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The vast store of knowledge accumulated over the pest two hundred
years, whose social utility is obvious, has conditioned the levels of
life iﬁ industrial-societies, but those benefits have been restricted to
certain geographical areas and certaln segments of soclety. In others,
basic food, clothing, housing, and job needs have not been met and dire
poverty has become even more acute at the same time that scientific informa=
tion has increased. o

Two relatively widespread attitudes have arisen in the developing
countries as a consequence of this contradiction between the growth of
sclentific knowledge and its irregular and fragmentary spread which has
produced the basic imbalances described. One is a radical skepticism
regarding the application of modern science which, as some think, is
responsible for the undesirsble effects indlcated, - The other i{s a kind
0f "technological populism" which, according to some, will make it possible
to Iintroduce the '"proper” innovations (the problematical nature of this
adjective will be discussed further on) to overcome long-standing
disorders, and foster self-determination.

In any case, the paradox of the scientlfic potential available and
the needs“being observed can apparently be attributed to the interdependency
that has been created, which gives rise to the Inequalitiés that charac-
terize the modern worid. The approach to this problem will have to be
studied by the Conference and considered in its longer=-range outlook.

This contrast involves the second key problem of the Conference.
Raeference has been made to the form in which research workers, research,
and economic innovations tend to be concentrated. Over 90% of the world's
reséarchers work in less than ten countries; the concentration of research
projects in leading centers and industrlial laboratories is even higher;
and, technlcoeconomic lmnovations are absorbed largely by the advenced
countries. - '

There 1s evidence that this concentration of scientific and commercially
useful knowledge entails ~ apart from the economic effects ~ political
advantages 1mplicit in the links betwesen nations and that technological
superiority 1s turned into greater possibilities of control over developing
countries.

/The spinoff



srvorgt KRS ¥E it

Page 7

“The spinoff. from technological progrees received by .the. developing
countries has been tenucus. The reasons for.their ralative-pypagsing
' are ¢omplex and heve deep historical: and cultural roots, this phenomenon
resulting eftheér from the modalities that characterized thelr relation to
the industrial centérs or begdause of the slow (Lf nof circumscribed) nature
of'the”r“intﬁrnal trauzformavions. - In any case, these countrles have not
‘created internal capacity = or that which has been created meets with
" sevious obstacles = for imterpreting, absorbing, and selecting tha  tengible
manifestation of a technlcal progress that usually resembles an artificlal
graft, vhich is subordinated to inveatment programs whose regults are
barely perceptible butswhieh.neverthaless~impinge,upon-national options
end the manifestations that development produces in those results.

Regardless of the indicator used = supply of sclentists and engineers

in-relation to total population;share of vesearch .gnd development in
national expenditure; technological content of exports =, it will show
this digtressing contrast between the world potential of scientific=technical

> regources and the slim national possibilities of ecreating them,

© These phencitena ave manlfested in the form in which recognition of
gelentific achievement (the Nobel Prizes, for.instance) is geographically
distributed. They are glmost invarlably awarded to sclentists of industrio
alized countries in which close to 2% of GDP .ig devoted to resesrch while
- 1n the undevdeveloped ccuntries this item secounts for only»O.B% to 0.5%7.

With time, the advantages accruing from this situagtion tend ko be

cummlative. It is understandable that advanced socletics enjoy a series
of advantages that build up when-the productive processes and world trade
depend to a significant degree upon techmologlcsl capacity = an gvallablliicy
for the public and private entrepreneur of-:the industrial country that
gntecedes his decisions ~ and when.it iz, in turn, sensitive to investment
-capacity and scale economies,  Thls does not.occur: in:.the backward societies.

‘ ?hﬂir modest scientific potential is coupled with precariousvess and

'?:financaal restrictions that impede flrm progress in industr‘alization and

business transaet 4onl. " This is another vital problem that must be faced.

/These considerations
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These considerations on the disparities in sclentific avallability,
the concentration of technical progress, and the restricted application
of knowledge lead into the third problem which arises from the limitations
of multilatersl mechanisms for increasing the proliferation of scientific
knowledge. As is well~known, the international community has established
forums and procedures for. coping with problems related to the monetary
system, financing, and trade. Technology has been relegated to the back=~
ground for the most part except in certain bilateral modalities of cooperation.
The United Nations, for its part, has put a number of organizations and
programs into coperation over the years that have dealt with disparate
features of technlcal assistance in order to cover certaln aspects of
knowledge., Fora have also been supported -to examine general aspects related
to the transfer of technology and the management of commercially useful
knowledge, It has been impossible, neverthéléss to arrivé at a unified
concept of world technological development nor 1s a satisfactory system
of coordination yet avaﬂlable.zj ‘
The efforts of the Advisory Committee (ACAST) which were crystallized
in the World Action Plan for the Application of Science and Technology
to Development and in the corresponding regional versions of it, have
made it possible to go about unifying viewpoints while the United Naticns
has sought to put the joint programming of scientific-technical tasks into
effect. In any case, all the Interested partles appear to be In agreement
that the Conference should try to channel sclentific and technological
activities in a coordinated way without neglecting the possibility of
reorganlizing the economic and socilal sectors of the United Nations-systém
and other components of the international community.
Thege are the problems that prompted the holding of the Conference,
Nor are they unfamiliar in Latin America; they have arisen there in various
guises throughcut its development process. For this region, the alternatives

2/ See recent discussion on the topic in the Comité de Ciencla y Tecnologfa
para el Desarrolle, Informe del cuarto perfcdo de sesiones (Ef1978/33,
E/C.8/58), February 610, 1978, '

Jare not
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are not between the inéiscriminate transplantation of knowledge on the
one hand and selfuseg“Eﬂation from world technological flow on the other.
It is rather a matter of combining intelligent selection of those teche
nologles with 1ncreased internal poten*ial In this memer, it uill be
mich easier to meet the needs of dynamic activities and to find specific
solutions for the sector and strata byepassed by development.

This fTexibilﬂty shou?d in no way be consideved 2 fortuitous mattez.
It reflects the characterist cs peculiar to regional evolution and 13 an
expression of the vole that sciénce and technology must play in removing
scubborn, obstacles. In this Sense Latin America is called upon to formulate
an agreement. of some kind regarding the criteria and mechanlsms that should
be applied to mmbiliae tnose resources either internally or within a framee
work of reorganizatlon of its external conmecticns. Such an agreemsnt
could be. reached in the course of the preparations for the Conference which
would not preclude that in time 1t might take 'on-a dynamic of 1ts own in
keeping with the region 8 characteristics and.prioricies,

To be sure, responsibility for the actions that should be Iaunched
devolves upon the national entities and processes, - The, congensuses will
‘take on vitality and be realistic to the degree in which resistances and
digtortions = which ortginate in the modes in which techniesl p*ogzess
© was absorbed - gre overcome. -

A number of circumstances conclusivelv indicate that ;t would be
advisable to convert the UNCSYD into an international consultat@ye
mechanism and a political act of pavamount significance. The-firsf of
these is that the considerable fund of knowledge amsssed during two hundred
years of scientific and industrial revolution is hardly brought to bear
upon rvemedying tha slituation of the less-~developed countries and that not
only the governments, indiVidually, but also the complex interdependence
of the intexrnational system whose structures and mechanlemz seem to create
inequality, may be considered responsible for this.

The second 1s that the gap between the countries that have sclentific
resources and thosa that do not tend to be perpetuated instead of decrezsing,

since those regources seem to be definitely concentrated im the space and

/ereas
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areas of interest of the advanced couniries. Dependant upon those
countries, and lacking mechanisms of their own for leérning and creating,
the peripheral countries are limited, in the best df Qgseé, to superiicial
imitation and minor innovations; with technological pﬁésiveness as an
irreversible limiting factor, characterizing no émail number of them.

Lastly, the international community « including ;he United Hatidns -
must become aware of the lmportance of these issues and problems for
preserving general well=being and peace. Neither physical resouéces noy
urilateral actions are sufficient any more. Because of its localized and,
at the same time, profound impect,the scientific store is leéding the”

. advanced economles into postindustrial stages., Heﬁrconcepts and mechanisms
are called for - which will have to put forﬁard at the Conference.~ to
spread the benefiis of that fund in such a way as to feach the lagging
nations,. o ._A ‘

Latin America occupies a leading position in this panorama fraught
with concern, Technlcal-economic dualisﬁ; ambivalent internationalizationm,
and pertinacious backwardness are no strangers to it. At the same time,
however, achievements inherent in industrial ﬁaturacion, in the fegional
organization of activities, and negotiations with third*ﬁarty nations
make up part of its historical and contemporary background; Latin America,
at a point midway along the road between the industrializeq‘and least l
developed regions, must fully realize the nature of the situation in which
it actually finds itself and bring its own experiences to bear upon the
rest of the world.

/TI. SCIENTIFIC
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11.. SCIENTIFIC AND TECHNOLOGICAL DEVELORMENT IN
(LATIN AMERICA: GENERAL BACRGROUND

This cﬁaptér pregents a geﬁerai picture of the background against which
science and technology ia app.ied to the development process in

ALatin America. Beglnning with a very broad analysis of the main features
of the economic evolu*ion of the region during recent years,ll lc gozs cn
to compare thqse feabures with the way in which technological innovatcion
has actuglly téken plece in Latin Amsrica, Lastly, because of the
diverse natipﬂal situatious_inAthe reglon, an attempt is made to typify .
theiz r§8p§¢£i§e capacities for absorbing and developing technological
innovation; |

1. Nature of the economic evolution

The subject of technological change has not been adequately intégfated
within the framework of the development policy but, notwithstanding, less
and less it is considered as an erogenous variable, In fact, the possi-
bility is being accepted that the pace, nature, sud orlentation of techno-
logical change in a given society, the social and political process and
the general operation of the respective economy are closely inter-related.
. Consequently, there is no doubt that the type of technological poliey that
should be fostered is decisively influenced by the style and strategy of
development. Tn each cas2, the roles and parti¢ipation of the siszte,
foreign investweng, and public or private enterprisge will differ as will
incentive and control policies and the relative priotrities assigned to the

‘ 2/ .
varicus sectors of economic. activicy and social development.-j

1/ For a move detailed analysis see El_desarvollo eronomico y sogial y
las relaclones externas de AmSrica Latina (E/CEPAL/1024/Rev.1)

2/ See Progreso cientificotdcnico para el demarrollo de Amdrica Latina
(ST/CEFAL/Couf. 53/L.3), México, 1974,

[For example,
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For example, a development model or style that favors maximization
of the rate of economic growth, tﬁe accelerated advance of production of
manufactures and their export will call for a process of techmological
change that gives priority to the utilization of "advancgdﬁ technology;
if, on the contrary, the development style tends to concentrate attention
on the solving of problems of critical poverty, underemploymant; aﬁd dis=
parities of income and consumption, it will place greater strees on, the
use or creation of autoctonous technology and the adaptation of external
technology to conditions that require a greater labor input per unit of
capltal and production. In that case, technologlcal policy will seek also-
to attain an effective absorption and internal dissemination of the tech~
nical knowledge necessary for ralsing the levels of productivify of trad~
itional small-scale activities and, particularly, of agricultural
production. _ _

To be sure, none of these optlons, or others like the, appear in
practice as exclusive routes. The relative level of development attained
by the great majority of the countries of the region, tha'growing complex-
ity of their development policies, the evi&ent rela;i#e welght - warying
from country to country - of the ﬁublic sectors, and the noteworthy"
advance implied by the adaptations of policies aiming simultaneouély to
growth and transformation objectives, are being translated into diversified
demand upon the scientific»technical apparatus ranging from flatly incor-
porating technology to the adaptation, creatzon, utilization, and improve-~
ment of traditional technics peculiar to the respective milieu.

Today, Latin Amexica is a region in which modern industry prospers
that penetrates increasingly into vanguard sectors énd'écceeds to markeés
of the economically more advance& countries; However, there survivec
together with this industry, a stratum -whose relative weight in terms
of number. of establichments and employment surpasses the foregoing one by
far - composed of medlume-size, small and han&icrafts establishments of

very low efficiency, barely articulated with the modern sectors bacause,

/instead
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instead of there existing a complementary relationship with respect to
them, it is, rather,‘a compaiitive one. A similar and pe%haas’even more

merked condition is to be found in other sectors, particularly agriculture
znd commerce. ek

~

-+ In- fact, it the productive stiucture is studied teking the techno-
logical strata into account, the familiar problem of structural hetero-
geneity that éharacterizes-Latin America comes to the fore.gf ‘Taking tha
region's economy as arwhoie,'quite“a small percentage of the population
works in’ tha modern sector {a little over 12%) and that 1t, neverthzless,
generaces over-half the production of goods. Some of these'(and certain -
services) that directly or indirectly- satisfy certain types of demand are
produced especilally or exclusively by this stratum.’

in the'mining and manufacturing sectors, the modernized shhere bears
a greater relative weight; particularly mining because of the 'large export=
ing establichments involved. Outstanding in' agriculture, on the other hand,
1s the scarce sbsorption of laber by its modern sector, which gives rise- -
to a most uneven ratio among the variables selected in this sector.

The so-called "primitive™ sector lies at the other end of the’
spectrum. Despite the fact that ' it contributes only 5% to matexial
product it still accounts for more than one=third of regional ewployment.

A large part of agricultural employment (about 65%) and noe incom-
siderable portion of agricultural product (almost 20%) is connected with-
the "primitive™ sector. It appears-evident that a concidereble awount of
rural self-consumption is involved In thig. This is not the case with
manufactures which provides 1,.5% of the product while acccunting for- nearly
18% of industrial employment. '

The intermediate stratum is most “in baleuce" from the standpoint of
the employment-product ration, with half the number of jobs and somewhat

3/ See Fnibal Pinto, "Notas aobre los estilos de desarrollo en América Latina",
RKevista de la CEPAL, 1st half of 1976, : -

[over 40%
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over 407 of the product derives from this stratum. Its role is partice
ularly important in manufacturing which provides 657 of industrial jobs
and generates over one-third of the product. It has & very small share
in mining production,although more than one-third of those engaged in
this occupation belong to that level which establighes a more unfavorable
ratlo between the sectors under consideration,

The type of external relatloning is another cheracteristic aspect of
the reglon, that is to say, of its degree of foreign dependence which, in
turn, 18 indicative of the measure of integration into the scheme of
international labor division. As is well-known, the reglon shows rela-
tively low exzport and import coefficients, on the average, basically
because of the situation with respeet to the larger countries. These
coefficients range from about 10% for Brazil, Mexlco, and Argentina to
over 3{(% for certain Central American economies, Most of these coefficients
increased during the past decade and the situation accentuated even more .
throughout the seventies, .

This trend has been reinforced by other phenomena which contributéd
to creating a different structural situation. On the one hand, in the
sixtles, the importance of external financing increased in the coverage of
the also larger trada-balance and current-account deficits. On the other
hand, external "relationing” was likewise reinforced by the increasing
gravitation of the transnational companies in.the regilonal economy.

The changes undergone by exports and imports must be added to the
foregoing. With respect to the former, there was a small decrement in the
.¢oncentration on primary export while there was an increase in the share of
sales of manufactures. It should be recalled that in 1970, about 36% of
those regional efforts came from transnational companies, a percentage
that does not appear to have varied much.

As far as imports are concerned, the most marked change, althdugh
oot spectacular, was the lessef participation of consumer goods and the
corresponding increase in that of capital goods. ’

It will not be sought in this section to provide an exhaustive enu-

meration of the Latin American characteristicas that condition the type

lof policies
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of pollcies and technological.inputs, but only to point out those that seem
most salient. Along these lines, in addition to the modalities of external
 relationing and the structural hetg?ogeﬁei;y alveady mentioned, stress
should be ‘placed, on the one hgnd; on the high rate of population growth
in Ehé'région - and tve effect upon absbrpiion of labor, underemployment,
end zhe search for adeguate technologieélQ‘and,'en the other, on the rel-
ative abundance of nztural resources that enables it to gssfume, In soma
caeés,‘a privtleged'position_gn thé wprld céﬁtéxt with respect to the supply
of certain minerals and tropical agricultural products. - Concerning the
former, it is being increasingly accepted that their optimal utilizatfon
will be attained to the degree in which the most modezn technologles are
applied, an effort that should even iﬁclude research and development in
vanguard techemology in certain priority areas.

The region's econom;c.evdlutiqn over the last decades which has been
relatively dynamic in terms of pfoductiveméebtor growth-has, on the other
hand, nét been.able to bring the benéfité of that progress.to the majority
sectors of the population, . Iﬂrﬁact, most 6f the countries have nqtrrgduced
;he high~income concentration thatlprevailéd‘thrée-decadesfago, a3ai;ua-
tion that appears o havejbq:Ome‘mope‘acute in no few countries of
Latin America. | B _

Even though this evolution f8 not confined to the region, it_%sneven
more serious there-because it hasithe highest population-growth rate in the
world. Income concentration brings abbut the well-known digtortions in the

productive apparatus, considerably 1im1ting; thereby, its development
r poéential and that of the fuller uwtilization of available resources, by
being unable to place them at the service of mase, diversifiecd demand.
;Thus, scale economles cannot‘be attoined nor pérceptible advances made
towards bétter. integrated pﬁodugtive structuxes,’ _

The difficulty ox impdssibility of the productive systems to absorb
‘their labor forces in a direct consequence of this situation and is res-
poneible for the high indices of 0peﬁ-énd hidden unemployment so often
' ghown up in national and regional studies of the subject.

/This is
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This is perhaps the most serious challenge faced by technological
policj as an inseparable component of genersl ecbnomic and soclal developw
ment policy. It i3 a matter of finding techniques which, without sacrifie
cing‘prdductivity levels = or,shoﬁld this happen, it would be due to inten~
tionﬁi'policy fully cognizant of-social cost=benefit = yould permit
incréasing incorporation into production of the vast human resources that
are sneking to survive on the basis of activities that contribute little
or nothing to broadening supply of product ive goods and services,

‘ Furthermore, a 1ong-te”m »iew of Latin America's economic future
shows up the complex and changing role that the technological variable will
play.‘ In fac;, the dynamics of Latin American development have depended
basically upon an interplay of stimuli and pressures activated by internal
demand, foreign trade,-and the regional merket, against the background of
'realities and shifts in the level and distribution of income.

' During the seventies, the region was characterized by a period of
"iﬁternationalization", particularly of the relatively more-developed
countries. As a matter of fact, the exogenous factors that foster and
orient the development stand out. There was a combindtion of strong-
demand for primary products and cleaincut improvement in terms of trade
between 1971 and 1973; growing and dominant participation of transnational
companies, particularly in the sectores, which means greater diversification
of the industrial spectrum; circulation of substantial financial flows in
a variety of modalities, and, even a growing participation of exports of
manufactures which will take on an lmportant role ia the expansion of
certain activities, . _ :

Furthermore, stimuli from the intérnal market and regional demand are
increasiﬁg. It shoﬁld be taken into account with respect to the latter .
that Latin America absorbed almosf one-third (32.8%) of its own industrial
exports in the last five years, the value of which rose'fxom some 850 million
dollars in the first year to over 2 billion dollars in the last.

The productive structure underwent a profound change as a consequence
of the above ﬁroéeés; The iegion quadrﬁpled its product_be;weeh 1950 and
1975, quintupled its production of manufactures, multiplied its cement

/production
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production by a factor of six, ite energy pvoduction by eight, mechinery and
ecuipment by nine,snd steel by fifteen.. These importiant chsnges of scalz
were linked to substantive chenges in the structure of supply. Latin America
bacame industrielized and capable of lucreacing itz self-supplying transe
portetion, communications, and butlding sectors, a8 well as & consumption
structure that covers non-durdbleindustrial goods and important durables.
Certain sectors of basic inputs like steel and petrochemicals, symbols of

the early stages of heavy industyy, are already in oparation in wmany coun~
tries of the region.

Hovever, avidness to congume, fanned by modern publicity, is present
in broad groupz of thz population. The accumulation required to meet this
demsnd surpasses the region's capacity by far. Consaquently, if the indus-
trial ptructure is considered in relation to the sophipticated levels of
demand aspired to by the high and medium-income groups and othar social
strata reaching towards them,. i can be seen that factors of .imbalance are
etill strong between hopes and real possibilicles of-fﬁlfilling them that
have so strongly influenced the pollitical attitude of the middie groups.
and in the dynzmism of the congumer's demand.

The magnitude of productilon while significant in absolute terms s -
eomething more than inadequate compared to the -amount needed to solve the -
problems of acute poverty. Advances are magnified when measured sgainest -
the population making up the modern sectors but shrink when placed against
the population as a whole,

The scales, structure, and relative impovtance of foreign trade were
changed by the. productive tvansformation. The growth over the-first f£ifteen
postwar years, based largely upon imports substitution on a national scdle,
prevented the region from parxticipating in the dynamic world -trade in
manufactures.. Furthermore, the Latin American share in world crade in
important . agricultural and mineral products declined. The two factors
together caused the regiom to reduce 1ts share in world trade from 9% to-

5% between the middle of the decade of the fifties and the early sixties.

fIn the
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In the seventies, however, the countries have been trying to open their
economies to foreign trade znd to diversify their exports, projecting the
: industrialization process beyond the scale of the nat;onal markats.

The composition and volume of imports also changed as a result of
the intemal productive transformation, The regilon became an important
customer of many countries for intermediate and capital goods thereby
showing up 3 negotiation potential that Latin America had not vet fully
put to use;'besides which, it created g potential for Intraregional treds
substitution and expansion of the utmost importance.

Regardless of the context in whicﬁ the analysis may be placed, it is
undeniable that the public sector and transnational enterprise have been
the most dvnamic factors of production and that they have shown a capace
ity for mobilizing resources for large-scale activities that should be
considered one of the most important features of this périoﬂ. National
governments and public énterprises in key sectors of the infrastructure
and basic resources have been particularly successful, The state's man~
agerial capacity 1s much grester now than it used to be. Cadres have
been developed that are capable of instrumenting policies that mobilize
very large amounts of economic resources, and the biggest public enter-
prises in some ccuntries have reached the point where they are able to
compete at the world level.

It should be stressed with respect to Latin America's incorporation
into the world economy that its foreign sales are becoming more diversi-
fied; protectionist policies of the countries have become more gelective
in order to adapt to competitive conditions of the international market;
in addition, the technologlcal content has rigen and the quality of exported
goods has 1mproved. ' '

What is more, a certain shift of productive unite away from industrial
centers brought about by differentials in labor costs has become evident.
This usually takes the form of subcontracting in highly labor-intensive
activities oriented mainly to export. They are generally subject, however,
to the declsions of big companies. Their impact is spread in the tecnho-

logy and management fields, and im the financing programs; they are

/governed
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govarned, however, by overall long-zange policies sometimes divargént
with vational ioterests. And, althougn ‘the governmenis have acquired
experience in regulaving the condict of the multinacionals, the flexibile
ity thess firms have shown in adepting to the most varied restractions
without eignificant loss is notewerthy,

Letin America 15 at a higher stage of development in comparicon to
many countries of Asia and Africa, despita the existence of large depvived
groups -sltuation that varies from counizry to couniry - whose extreme poverty
is comparable to that of strata of the populatione of any Asistic or '
African nation, For ewample, 1ife expectancy hexe 16 61.7 years as againat
54,9 in Asia and 45.3 in Africa, The proteim~calorie deficlency in the
two continents amounts to 30% and 25%, respectiﬁely while in Latin America
it ie 13%. Govermment inﬁérvention' in thio evea i brosd and veried. Indus-
trialization coefficients-—ﬁhiéh sre elso indicative of more complex '
internal economic relaﬁioné‘in the reglon -, are also contrasting, namalya
24,1% agaanst 13% in Asia and 10% in Africa.

This dfsparity in regional situations gives rise to variéus‘topiga
that have an fmportant place in the present discussion on the imsertion of
the region in the wozrld economy and its connecilons with the developing“'
world, ' R ' '

The first of these coﬁcernégthe eventual rise of a new interastional
division of labor vhose characteristics end implicatione avre yet o be ascessad,
Secondly, the degree of coincidence or dieparity between the situation For=
seen In this respect and the axrangemsnts or prospects contazlned in the
New International Economic Order the world community ié'seeking to introe
duce should be ascertained.

it would also be advisable to advance in the formulation of policies
for stremngthening and taking advantage of the potential implicit in closer
"horizontal” linkage 0f Latin America end the developing regioha'of Asia
and Afrilca. Lastly, in close relation with the above, it is of imterest to
assass adequately the desirsble and feasible development goals for the’
reglon itself considering the special features of its present stage of avo-
lution, matters that should be re-examined in the light of the modslities

[ assumed
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assumed in varicue levels by the technological process. This'has‘ﬁ prqﬁpund
effect upon external relationing at the sewe time that it charts ﬁncertain
courgses for the reglon's major problems. Observations will be made later

in this regard. ' ‘ '

To summarize, the vregional situation is complex in those cogntries
that differ as to the degree in which they bave been penatrated by technie
cal progress, are simultaneously facing long~standing structural problems,
Among them are lack of equity im social participation in the frults of that
progrees - shown up in underempioyment and urban-rural deprivation = and the
high degree of external dependency which, although it varies frem one
country to another exerts a determinant influence on the pace of developmént
and the possibility of progressing towards more complex productive struc-
tures. Together with these characteristics, there arise =~ C
factors ~ the increased value attached at the world level to the natufal
resources that are more or less pleantiful in the region end finally, a :
certain swareness there of the potentialities derived from intra-Lstin Aﬁérican
cooperacion if semimaturity and complementation already attained By the
productive systems of the varlous countries is considered. -

Thege ard other chaxacteristics place demands upon the design of
technological policies - naiticnal, regional, and vige-a=vis thlcdeparty
countrles =,which must, in additiom be flaxible endugh to be adapted/to a
milieu whose preductive systems and institutional frameworks arve swiftly

transformead.

2. The lineaments of scientific and
technological development

The forms in which technological innovation makes its appearanée in the
reglon are affected by the general features of development. Some of the
modalities of incorporation of science and technology that are inherent in
the styles of development will be tasken up below., Reference will be made
to certain retardation and deficiencies in order to point up the distance

that remains to be covered in solving basic structural problems.

JLatin America
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Latin America was relatively peseive in this avesz for s long time.

It sppeared that technical change was considered an exogenous variable iade=
pendent of eseconomic policy and, at the same time, it wes assuwed that the
proceases of asccumulation and industrializatfion were capable of aspontansously
genexéta at the opportune moment the local ability to absoxb, disseminate,
gnd croate technical knowledge. -

. The fact did not support these hypotheses. It -is correct that through
migrations, trada, Investoants, and loans, manifestations of the sclezntific-
techmical revolution teking place in industrial centers were transplanted,
but Lt occurreﬁ in limited and not very selective amounts, Frequently,
cultural imitation ageompanied & xegeessive distribution of incoms to create
a favorgble climate for ostentatious forms of luxury consumption supported.
by tectmologizs that barely contributed to necessary productive change.

Within this generel frémework of limited dissemination and absorption,
technical advancesxgere incorporated at very different rates in accoxdance
with the productive and social heterogenelty that characterizes the area.
Generally,.the urban zeguments, linked to services the industrial sesctor and.
foreign trade activities, adopt styles of behavior that ere relatively.
adjusted to what prevails in industrial society. This is not s0 in the
stratz that have been bypassed by development. Technical change reaches -
them‘1rregular1y?de;ompqnsatipg 1ifa and wark habits. o .

Thé conditions underlying these processes gre highly -complex. Thres
hypotheses have been put forward to explain the nature of the regions's
scientific-technical development. One streeses the over-restrictive natiurs
of the technological policy implicit in the industzialization strategy that
has taken shape siﬁce the thirties, As is well-known, this strategy-was.
based on the substitution of technically simple imported goods; the dewmand
for knowledge wéé‘satisfied from sbroad without the assertion of locel effoxt
for aﬁsqrbing,,éeleéting, and producing discriminatively - in accordance with
avaiigﬁility,of productive factors and common interests - the manifestations
of teéhnologiéal change. 7They undoubtedly penetrated the econocwic systems.

but in a plecemeal and 1rrégu1ar manner,

fComparative
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Comparative studies show that this evolution was not an inevitable
effect of ecomomic growth, Countries that simultaneously fostered growth
and research during the decades before World War II, do not face at the
present time the problems of technological dependency and anarchic trans-
mission of innovation that ave troubling Latin America. To be sure, this
lack of foresight could be explained to some extent it it is considered
that the industrial countries themselves became aware of the scope of tech-
nology .as a variable and mechanism of growth only during the course of the
war. Previously, any idea of the importance of this factor was purely
intuitive, '

In any case, substitutive industrialization continued on the rige ~ ncw
encouraged by regional transactions, expansion of internal markets, and
foreign trade - without opening the way = or only moderately - to the complex
of policies, instruments and institutions required for technological develop-
ment. What is more, the increasing weight of wmultinational companies upon
dynamic activities fwplies that the mechanisms and comsequences of techno-
logical change operate on the fringe of public pblicy. The root of the
asymmetry between technological spprenticeship and industrial progress is
to be found in these facts, an asymmetry that includes all eleméhts'of
scientific~technical supply (acadéﬁic research centers, extension sérvices,
consulting and engineéring firﬁs,-ahd legislative, financial, and institu-
tional supporting instruments).

A hypothesis of a second kind refers to instruments ~lazgely short and
medivm-term - of economic policy whose effects would favor an atmosphere
inhibitory to independent technological development. The limited anticipa-
tion of the impacts of substitutive industrislization =~ linked in some dégzee
to over-formal planning policies- »,the scope and nature of the changes in
development style suggested by‘thoéa effects and, in short, the relative
conformity vig=a=vis a process of underdevelopment that was successful in
terms of growth, tends to favor and prolong the applicaticn of the instru-
ments ¢f economic policy mentioned. Thus, it is argued that measures con-

cerning industrial protection, factor costs, public expenditure, internal

[prices
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prices, md primery-~enporte incentives have turned into elemente of dip~
couragement for local supply of kaowledge. This also would have called for
basic investment and a lomgsrenge planning outlook., Economic policy would
not have known how %o cope with these gequirewents. -

1f its scope were not limited to the economic realm, this hypothecis
on the contradictory and inadeguate nature of the instruments would be more
plaueible. After asll, attention to c¢he scientific-research systems, to
modalities of investment in human capital, and, in generel, to the eduation
snd university field hae aleo vesulted {n errors that affect the scientifice
technical potential. . To summsrize, economic and socfal policy would have
involved adverse .consequences for sclentific and technologlcal development

even though it might have had constructive effecte in certein specifi

&f _ o ' S

segments, —
‘A third type of hypothesis pointe to the .circumstances that shape the
tranengtionslization of the Latin American economy and soclety prompted by~
technical propgress itself.,. This view does not deny the inltisl dlsadvantages
created in this realm by substitutive industrisiizatidn without endogenocus
technledl change nor the awblvalent effects of the instruments of economic
policy. Rather, it fixes on & new interplay of factors ~ industrialization
of scientific research, olipopolistic competition between industrial centers,
transnationalization of the gcnonic cycle and decisiondhgking centers = waich
has found & receptive atmosphere in certaln countries of the reglon at this
atage of development. _ . _ | | :
These factore would have threa tangible expwvessions that make up part of
the Latin American discussion of thé subject. One is thé reduction of gach=
. nological options on processes and préducts that follow the'domihanﬁ liné of
- the blg research-and~development-intensive economic -conglomerates. agpite
the fact that the local learning process is imgprtant; it is usually liﬁited

to the passive or peripheral abeorption of prevailing technical-economic

4/ See A. Nadal, Instrumentoa de politica cientifica y tecnolégica en México,
El Colegio de México, 1977. s '
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modules or to minor innovations that do not mitigate basic dependency.
Another is the deficiency of nationsal policies in this area since they would
lag behind the guidelines provided by the industrial lgboratories of the big
companies as to the pace and content of innovations. And, in short, this
confluence of factors would reinforce the inadequacies of recent

Latin American development indicated at the beginnfang of this chapter.

The limitations shown by present development would become more marked with
time 1f the predominant technical style is capital~intensive and, in
addition, 1f assumes consumption patterns for some groups similar to those
of the industrial countries. Objectiveiy, the transnationalization of
decision-making, links, and innovations would worsen this syndrome of
initial and accumulated disadvantages which, in general, 1s shown by the
region's technological evolution.

It should be stressed that these three hypotheses on the lag ~ an
industrialization strategy without technological independence, the limited
nature of the policy instruments in general, and the pgrowing transnational~
ization of the economies -~ are complementary. Taken jointly, they offer
valid explanations on the nature and limitations of the region's technolog~

ical progress.

3. Differentiation and convergence

A situation that muat be kept c¢learly ir mind is that the degree of techno-
logical lag in the reglon differs from country to country. Each has poten-:
tlalities and comes up against particular restrictiohs and, under certain
circumstances, the advantages and disadvantages may turn out to be more
important than the common featurés of thelr gemeral deﬁelopment procesees.
Historically, these differences originated in the specific circumstances and
modalities under which each country began to overcome the primary-exporting
stage. The importance of those conditions was increaced with time by the
unequal endoywment of resources awong them, thelr institutipnal and political

development, and the course of thelr ecomomic policies.

/These
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These are sopeclally significent facts in the technological domq;n
because the differencas in the avellability and organizatior of resources
are in lawge weasure the maln €acts conditioning the absorption and dis-
¢emination of technical change. ‘,

Varidué‘éritefia“aze'pu& forward that may.serve to batter illustrate.
that sltuatlion of science and technology.policies, with & view to estab~
lishing a provistonal typology. The need is confirmed of exploring prior-
ity aress - an aspect that will be developed. later on for illustratiye.,
purposeé ~ 80 a6 to'relate to the structural heterogeneity. Of course -

a more detailed analysfe would have to distinguish between each of the
eriteria proposed in order t¢o relate them exclusively to the scientific

and technological development indicetors. Varioue observatione will be made
in thie regaxd. ' . ‘ |

Size appears to repregent, in the first place, a significant condim
tioner of national options over  the long-term. It could refer exclusively
to populatﬁon, per capita income or even territorial dimensions and the
endowment of rescurces. Historical end comparative snalysis shows, Egggzgs
gariﬁus, that size affects the productive structure {small countries.
generally stress primary activity), capacity for providing and wobilizing
resources, and the degree of complexity of the economic system., To be gure,
the influence of intermediata variagbles in the links between eize end thesge
phenomsna are not disregarded. The topic has been lirtle studied but data
ave évailabie’to suggest that slze 1s a parameter of technological develcp=-
- went not only bn the micreconomic plane (where, proof 1is abundant) but in the
bvoa&er one of national policy.-

In the second place, the importance of .the in&ua trial stage must be

realized. From a genersl stendpoint, all the countries of the_:eglqn have
increased their contribution of secondary ectivities to the product; the
“degréés'and orientations of this expansion, however; are disparate, The
major cotintries have reached a stage of “semimaturity" which is characterized
by a‘sighificant industrial contribution {over 30% of the product); consid-

exable diversifications with recent emphasis on capital goods; export~mindedness;

/and, an
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and, an increase in expendituré on activities of learning and industrial
extension, characteristics that place them in a different position from
less~developed countries. The scope of "semimaturity" allows them to ini=-
tiate a cycle of cumulative advantages on the technological plane which:
will eventually cause regional gaps in trade and in the. technological
transactions 1f proper care is not taken.

In the third place, access to and participation im integration schemes

are aspects that condition the development of the member countries by
neutralizing - to some extent the limitations arising from size and the
industrial stage. Thanks to these schames, instruments of complementation

and cooperation may be implemented as experiences received from Central America
and the Caribbean have proved. -

Lastly, the pace and nature of economic integnationalization are cri-

teria that qualify national situations. It is not the same thing if that
process affects strategic or marginal sectors; if it is concentrated in
the production phase or in that of marketing; if it is linked to forms of
ownership or not; if it forms part or not of oligopolistic relations; if
it shows rising or declining tendencies. Generally, meaningful interna~
tionalization would imply the transfer of capital and resource-intensive .
techniques besides a sltuation of conglderable dependence on suppliers and
standards established abroad. To bs sure, this does not exclude cyclical
short-term expansions brought about by favorable external fluctuations,
These factors of differentiation do not necessarily accentuate. the
dispersion among the countries of the region. On the contréry, they open
the way to a constructive convergence of sociecties at disparate levels of
development, an outlook that is particularly valid for launching techno;
logical programs and projects that need economies of scale of certain
importance. As will be seen, there are broad prospects for cooperation
and reciprocity in research, joint utilization of infrastructure (including
industrial laboratories), information, and the training of human resources.
However , national disparities and the increasing fragmentation that
may arise would be neither underestimated nor disregarded, since in the

/sane way
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sams way that the indicated situation would foster the reglonal solid-
aricy needed by the countries to overxcome structural limitatloms through
gcientific=technical knowledge, the technicosconomic superiovity of &
given country left to its own devices could affect reglonal coezistence
unfavorably. ' o

1t would be opportune at this point to meke eomé.inQuiriééliqto
the nature of the technological development that predominates on ths
Latin American scene. ' L '

/III., SCIENCE
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ITT, SCIENCE AND TECHNOLOGY POLICIES

1. Scope |

The ‘importance and manifold impacts of scientific knowledge in the
Latin American countries has been recognized by their govermments.
Cohseqﬁéntly, they have established specialized institutions and
mechanisms for the purpose of coordinating and promoting their
respective scientific-technological systems insofar as 'possibleal/
As a result, there are many research centers that deal with sectoral
aspects and train experts in specific subjects;gl

The institutionalization of certain policles 18 a process that
has begun to gain importance in this decade throughout most of the
continent, although it was initiated earlier in some countries (Brazil
and Mexico)., The objectives sought thereby are, in the first place,
to make the rational selection of imported technologies possible and
to reduce the drawbacks of the technology market, Secondly, to
encourage innovation and adaptation at the national level particularly
for the benefit of the most underpriviledged sectors of the population
and the smaller productive units, This would have to be completed by
imports of capital goods and managerial and administrative know-how.
Thirdly, to disseminate the applications of science for the solution
of the most pressing problems of the various countries (food, health,
jobs, housing, enerpy, exports, etc.). And, fourthly, to foster the
internalization of scientific culture, that is, collective recognition

of the importance of scientists and science,

1/ For further information see Consideraciones sobre alpunas experiencias
recientes en la promocién del desarrollo tecnolfgico de América
latina (ST/CEPAL/Conf.3/L.4), November 1974,

2/ In the Dominican Republic, for example, over half the specialized
institutions were founded starting in 1962. University entities
were likewise expanded and diversified during this period, particu-
larly in Mexico, Central America and Peru,

See 0AS, Inventario del potencial cientificotécnicc de la Repfiblica
Dominicana, Washington, D,C,, 1974,

/In an
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In an: attempt to achleve these aspirations institutions have been
eztablished (science and technology councils, industrial-information
centere), laws and regulations passed (standards for the regulation of
foreign investment, including patents and trademarks}, and other measures
taken (fellowship programs, Incentives to local englneering and consult-
ing firms),

The activitiee of the public sector in this area were ewpanded .
vhen a new type of problems and procedures conmnected with techmology
began to be faced. "A concerted effort was also made to increase
expenditures oriented to research and development in line with more
selective criteria than in the past, seeking at the same time to
establish mutval relations botween the variocus instruments of technolo-
gical policy, _ - .

All of the above was unquestionably ingpired by the efforts of the
industrialized countries to regulate the pace and direction of scientific-
technical activities. By the end of the twenties, entities and programs
designed for this purpose were. already In operation in the United States,
Great Britain, Germany, the Soviet Union and.Japangéland the effort was
stepped -up during World Wer II and. at the end of 1t when specific expe-
riences and detailed studies demonstrated the economic, -secial and -
nilitary importance of scientific resecarch, .

-The formulation of guildelines for sclence and technology in Latin
America has been affected by various factors; for example, reciprocal
influences -~ ranging between rivalry and complementation ~ in relatlon to
the iIndustrial countries over recent decades. :The enormous burgeoning
of technical progress determined sometimes by substantial investmentﬂl and

sometimes by the unparalleled expansion of world production and merkets

3/ See T, Hirouhiwe;‘"Tﬁe Role of the Government in the Developmeﬁt‘of
Science", Journal of World History, Vol, IX,2,1965,
4f Expenditure for research and development in the industrialized
- countries ‘expanded considerably after the last war, at rates of over

20% a year, : Gross domestic product ‘in each of those countvies
exceeded 2%.

]has been
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has been an influence in this interdepéndeﬁce. As far as Latihrémerica
'is concerned, this circumstance has sigpifiedrﬁhe growiﬁg influence of
-multinational corquationsﬂwhiph, on the one hénd, 1mposé their desires
regarding production and marketing of goods and sérﬁices and, on the
other, impede the transfer of technology. ‘

It should be noted that in the first five years of this decade
sales ¢f techmology by these companies rose from 2.7 to 11 bfllion
dollars. Despite the fact that developing countries accounted for only
10% (5% for Latin America), it i ;s‘estimated that these countré;s will

The technicoeconomic inferfority of the area has been rendered

be paying 6 billion dollars in 1985 1f present trends subsist.

more acute and evident by these external circumstances not only because
" of the fact that research workers there are small in number (1 per
10 000 inhabitants in comparison to the Uhited States and Westerﬂ
Europe where the ratlo is 40 and 30, reapectively)a hut because invest-
~ments in such activities are notably disparate; For exémple,_the United
States spends 115 dollars per capita on research and.deveIOpment while
in the countries of the replon outlay for this item runslfrOm 0.40Aﬁollars
to 2,00 dollars, The same difference holéds true for all asﬁécfs.making
. former and current disadvantages of the reglon explicable. o
In addition, there ave other drawbacka of 1nternal origin. The
public -sector, in the responsibilities it would: be willinw to take on in
this field, comes up acainst the paradox that technological Factors have
never been assicned a special importance in the reﬂion s basic problems
(decelerated industrialization because of technological barriers,
unemplovment, underemployment exacerhated by lack of technical training
and the inﬂiscriminate selection of techn01001es, and agriculture in need
of secondary inputs) while economlc policy and overall. planning have
scarcely taken these circumstances 1nto accounte .
It should be added that this discrepancy reercts a2 flaw among
the many to be found in Latin American planning and not only

asyncaronization between economic policy - of widespread tradition - and

3/ See United Nations, Transnational Corporations in World Development:
A Re-examination, New York, April 1978.

/the recent
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are

the recent applicetion of technological policy as en endogenoue verieble.
Something deeper explains these inhibit{ons on the part of the publie.
gector in deciding upon technical change that is not limited metelv to

a mechanital procees ‘that can be applied without problems. The adOption
of technology' involves ' a netw formulation of objectiVes and the use of
new instrumerts for the public sector. It would help‘ verv little, for

- example, for scientific’ policy to be oriented towarde the formation of
resources and the Study of techntcal requirements for producing capital
goods {f economic policy were to continue being directed to the iﬂporta-

tion of those goode."
All these contradicticns and aaynchronizations must be eliminated,

.since the risks dnd costs of overall and prolonged technological dependency
are huge. ‘ ' ‘ -

2. The bases fo" the dis*ussion

The institutionelization of a policy whoee»noal is the utilization of
science and technology is givxng rise to far-reaching discussion. .
Intergovernmentel forag[ and many expe:te?/disagree in this arxea, even on
substantive aspeets, which is an indication of the lively interest that
has been aroused by these queations in Latin America.

Discussion genereliy centers around the degree and quality of tech~
nical change. For eome, numerous innovations are needed in Latin Awerica;
they believe that economic modernization was prematurely halted and that

6f Eneee forums are indicative of u prowing -awareness and ot the ocut-

‘ cropping of ideas for action. The following should be recalled in ..
thig regard: the presidential meeting of Punta del Este (1957), the
Conference on the Application of Science and Technolégy to Latin ~°~
American Development (CACTAL) in 1972; and the Intergovernmegtai
Meeting on Science, Technology and Development of CEPAL in 1974. Also,
the specialized meetings.of directors of scientific policy and experts
in the various facets of the subject, sponsored by UNESCO, UNCTAD,

. WIPO, 0AS, etc. '

7/ In addition to the studies indicated in the CEPAL document see
Consideraciones sobre alpunas experiencias recientes en ls promocifm
del desarrollo cientifico ¥ tecnolﬁglco de América Latina, op.eit.
Note should be taken of the Regional Action Plan on Sciencé 'and Technology
for development prepared by experts of ACAST and research within the
framework .of the Scientific and Technological Instruments Policy
spongsored by the International Center for Research and Development
(Canada) . /this is
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thig ignot the time to criticize the transfer of kaowledge. Insofar as
‘they feel that there would be no technological options over the .short-
term, fhey'EOnsidef that growth.should‘fotlow the same paths. They
béelieve that the drawbacks of external transfers would be offset by the
vigor of the economy in the long run, Otherg consider it preferable to
look into a technological style that would prcvide technosocial gulde-
lines more in line with the elements and interests of the regional economy.
According to this school of thought, it would be advisable to check the
technological flow in certain cases if this would lead to progress in
other undexdeveloped activities. That 13, they appear to be convinced
that the prevailing techuqlogifa; system imevitably conditions a situation
of backﬁardness-that ten@s;to be perpetuated. Consequently, options must
be sought not only for meeting a temporary shortage (for example, unem-
ployment in a given activity) but for crystalizing development in other
sectors.

At the seme time that this type of controversy goes on, others argue
the advantages and disadvantages of internationalization. 1In the opinion
of some, the world economy is entering a phase of complementarity and
interdependence (provoked by the technological dynamics and trade within
a period of prolonged global peace) that cannot be challenged. It consti-
tutes one of the characteristics of the times. As a consequence, each
country's strategy would heve to consist of identifying the advantages
that might accrue to it from this headlong process and in likewise iden-
tifying some subsector, branch or activityiin which geoeconomic factors
of size and location were not decisive and could be the pivotai poiﬁt for]
their development. Meanwhile, the transplantation of knowledge would be
devoted £§ clearing awaywinternal blockages.

Hawever,-others'ere of the opinion that the complementation and
interdependency process on a world scale would primarily benefit the
industrial countries and that, at best, it would give rise to a new division
of labor that would give the developing countiries small margins for growth.
As far as the defenders of this viewpoint are concerned, the 6n1y'
positive outcome to this state of affairs would be the gradual and
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selective reduction -of external linke (investment, trade, imported
technologies, technical assistance), as the sole form of developing
internal aptitudes for development. It is: argued that this étrategy of
"decoupling" from industrial centers would be the proper response to '
their intented domination. e l

A third approach - in relation fo the two others mentioned - would
be that of stressing the rectification of the regulations governing
international trensactions, particularly those involving téchnological
items (patents, industrial property, trademarks and technologicel informa-
tion). According to this viewpeint, a change in the international posi-
tion in this f£ield to bring it into line with the postulates of a new
international economic order would be the prerequisite for independent
technological development. :Othex analysts, however, believe that arrange-
ments of that nature are only symbolic. Thé cause of technological ‘back-
werdness is internal, according to them, and if there is no chahgé at
that level, international rectifications would continue to‘havejliétle'”
effect upon it. ' ¢ e

The discussions also impinge on the content of the probiém;‘ Some ﬁill
have it that scientific-technical backwardness is no more than'an
administrative-institutional problem arising from the fact that there is
no communication between the leading elements in technological'deveiopﬁeht
{government, research centers and users, in general). Thus, the divérge
between the needs of govermments and the scientific and technical ﬁreparé-
tion offered at the universitles; the preference showm by users for imported
technology; the limited use of public measures to encourage the development
of technology, and the use of imported schema on the part of universities.
The solution, then, would consigt of building bridges for facilitating
comunications between them which would give a more solid base to the
activities each tries to caryy out alone, in precarious fashion.

Cther students of the problem believe that the solution lies in
economic poliey. If said policy were to consider the long-term outlook:
and the immediate needs of technology, in addition to modifying shifts
in the prices of the factors and certain tax provisions - it is argued -, it
could bring about conditions favorable for technological self-determination.

/To be
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Tb;Be sure, all these positions are not mutually exclusive, Scme
refer to ansﬁecial aspect of sclentific-technological underdeveIOpment,‘
some“td'another, in particular, and all of them, as a whole,'offer quite
a coméléée-piéture of the main obstacles to be faced, Besides, the
existing situation in Latin America is so complex.and the flexibility
that 1t'1£éks‘is so necegsary that it would be an error to adopt any of
these extreme positions. - External transfers in itself 15 not the main
pbstgcle, rather, it consists of the actual orientations that technical
changé giﬁes rise to within the national systems. Similarly, the
inter&epehdenéieé that are sprouting in the international community
- admitting theif present negative aspects - include, at the same time,
certain Opﬁortunitieé, and a radical severance from that community
nmight signify the loss of stimuli that give rise to them.l And, most
1mporfant of all, it is just as necessary to change the climate and
external conditions of the marketing of technology as it is to obtain
dramatichchéngés at the national level: The lack of scientific stream-
lining, ip the final analysis, i{s not merely an administrative, institu-
tional or ecdﬁumic problem; it involves aspects of the grgﬁteét
diversity which must be dealt with in a coordinated fashion.

:In any case, discussion of these topics is heated in Latin America
and has spread over most of the developing world. At the same fiﬁe.'it

“has served to-bring out the main concerns of regional scientific and

technological policy.

3. . The problens

Some of the Latin American concerns in this area will now be looked at.
~The fact that supply of investigators 1s weak has already been
mentioned, and some of the reasons for this should now be indicated.
Their_level‘gnd orientations are the same., For the moment, one difference
comes to the fore - which is not always apparent in available statistics -
betqeeﬁ‘proﬁessional groups (including teachers) and active research
workers, dévofgd reppectively to different activities, of. course. The

- former provide technical and dissemination services and -the later
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acquire and create knowledge which they exchange at the international
level., In 197& for example, epproximately one-fifth of the
8 5G0. scientists, englneers and technicians in Bolivia belonged to
the first group.sl
Such a low ‘avauabuny as that 1ndicated above may, in the first
place, be attributed to the fact that the majority of those investiga-~
tors hold a first academic degree and, less often, 2 higher one,
(master s or doctor s), either because postgraduate institutions are
weak or non-existent or because Iocal demand has not yet called for
more. The educationel level of investigators is therefore lower in’
many cases then might be required by international atandards and the
type varranted by the research. S
In the second place, the scarcity of these graduates is due to-
the fact that research as a full-time occupation is not a generalized
phenomenon, Partétime vork, which reduces the productivity of the
scientists more than proportionally, 1s common. By way of illustratiom, .
it might'ﬁe'recalled tﬁat there were about 1 500 engineers in Uruguay
in 1971-1972 devoted to research and development and that their number -
shrinksg to 1 100 if full‘sthedules are consideredgil In the third place,.
the activities of the investigators do not correspond to specific demands
from the public or entrepreneurial sectors, but rather to individual
1nterests. that do not always coincide with the collective interests of.
the couhtry. Thus, for example, two-thirds of the projects prepared
by research 1nst1tutions are not covered by external contracts in
Argentina nor are they applicable directly to eny industry.”— 10/ ‘
Investigators generelly eork in small groups whichk barely constitute
& critical mess; it ie.thus understandeble that projects prepared by two-
or three 1nvestigators'(eed there are cases in which the projfects out- .

number the investigators) are limited in scope and are concerned with

8/ See Ministry of Planning and Coordination, Informe de Bolivia s la
Quinta Reunién de la Conferenciz Permanente de Diripentes de los
Conseios Nacionales de 1a Politica Clentifica, UNESCO, Quito, March 1978,

9/ See R. Brezzo Pardes, La problemitice de la transferencila de tecnologia
‘en_el Uruguay, OAS (SG/P.1, PTT/37) September, 1975,

10/ See A, Araoz-C. Martinez Vidal Clencia e industria, Un caso argen-
tino, OAS, Washington, D.C., 1974.
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narrow -issues, These circumstances aggravate problems and substantially
cushion the impact that investigators could have in the scientific and
economic sphere;lll o '

Apart from supply problems, there is that of expenditure on
research and development which is very low in Latin America in comparison
to other countries., It i{s fundamentally of a public nature (private
participation barely amounts to 10% in comparison to €07 for various
advanced market economies)., Besides, coverage is largely earmarked
for current costs and its allocation is not very selective.

In addition, financing for research involves special problems
that are different from those found {n that for other activities; in
the first place, with regard to the mobilization of additional funds
for that purpose (Peru and Brazil have applied innovative systems of
their own in this regard); secondly, in budgetary organization and
programmingrlgl
selection of projects (which should differ from those for physical

thirdly, in the particular criteria appliied to the

infrastructure, for example); and, fourthly, in the methods of evalua-
tion of the cost involved in very complex methodological questions. It
appears. that highest priority among activities to be carried out should
be given to in-depth studies of these aspscts. -

A third type of problem - after those enumerated dealing with
supply of scientists and expenditure - is of an institutional nature.
It has already been pointed out that the links between the main actors
involved in technological exchange (universities, productive sector
and governments) have drawbacks, but additional 1mpedimenfs to communi-
cation arise in the course of the various phases of the cycle which
cover the gamut from basic research to pilot plant, Deep divisions are

to be found between scientists and technologists, and such divisions

11/ A rough indicator of scientific hackwardness is the very sm21l
" mumber of Latin American recipients (2) of the Nobel Prize out of
the total of 313 awards.

12/ See a study in this relation by Alfonso del Toro, El proceso de pro-

- gremacidn presupuestaria para cilencia y tecnologis en Colombia,

COLCIENCIAS, Bogot#, 1977,

/may also
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may also be found ﬁithinAtﬁe public‘sector itself. The insuficient coor-
dination between ministriés'of education and labor, and between these-
and academic centers, for example, are classic, For all these:reasons,
scieatific and technological policy must cope with "disconnected units”
which conform to traditions and interests peculiar to .them although they
all affect the buildup and dissemination of technolegical -change. .

Another body of problems is to be observed on the external. front:
considef, for eyample, the limitationa and ambivalences of the trams~
‘natiomal corporations as vehicles for the transfer of technology. Apart
" from the effects they produca frcm the economic standpoint, there .
appears to be a Eonsensus of opinion that these entities have advantages
due to the technological and organizational vigor that characterizes
them and due to local inferiority in this field. To be sure; they
transmit innovationg, but less 1mportant ones than those developed .
within the firm, Apert from the above, the butden of these enterprises
is wusually counterproductive seen from other vantage ppgntg. They often
impose restrictive practices in supplying ﬁateriéia aﬁd 1n.ﬁquet;ng;_‘
they affect.consumption patterns by inducing artfficihl'&ifferentjgtion
in supply and, in some cases, inadmissible intetference in the logql
political gystem fs tolerated. = - o “11

_Purthermore, the effécts generally forthéc&ipg from pupiic énd _
private finternational cooperation - not@itﬁstéﬁding:its good intentions -
are.often.debatahle.}particuldriy'with rééﬁeét td the iack of clarity
concerning ;nmational ‘meeds. ' External cooperation can be a valuable
instrument only ta the degrée in which technological policy determines
and selects the real areas of interest. ~The, second National Science and
TechnoIogy Plan of Brazil (II PBDCT-1975/1979) is a good example of the
exactness with which objectives and 1nstruments should be specified in
order to obtain maximum benefits from international scientific resourcas.
It stresses substitution of basic inputs and capital goods' the checking
and replacing of demand for certain petroleum: derivatives (use of alcchol
obtained from vegetable products as a gasoline additive, for example),
and the diversification of expcrts.lg/

13/ See in this regard CNPq, Informe Nacional de la Reunifn de Directores
de Politica Cientifica, UNESCO, Quito, 1978,
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- And, 'as if the above were not enough, an additional problem arises
through the movement of skilled personnel across national-boundaries.
-Information in this regard is: inconsistent, usually referring to only
one country (the United States), mentions "professionals, technicians
- -and similar workers", and does not specify the original immigrants who
later return to their country of origin. With these reservations:
' considered, the total number of migrants for the period 1960-1970

14/

amowmted to approximately 47 000 persons, More exact estimates for

‘a glven country and its scientific resources, in particular, show that
migration is broader in scope in some countries than in others, is
-prompted by economic factors and in some cases to political turmoil,= 15/
Migratog; movements of scientists within the region also appear to have

grown,—

4, The instruments

The Latin American eipefieﬁce in the development and handliﬁg of various
instruments of scientific and technological policy has been noteworthy.
‘Some have had considerable exposure as a consequence of having been
involved in steps taken by acedemies of science, univeraity centers
and certain govermment entities; others are new and emerged as the
outcome of a critical'fevieé of fhe‘legal and praetical regulations
governing the trangmission of technical knowledge., The instruments
concerned are both national and reéionel in scope and in line with the
respective context of action and the recent evolution of Latin America.
" For facilitating study, distinction will be made between institu-
tional legal and administrative-financtal instruments. In practice, a

14/ According to the 0As, 11X Seminario Metodoléglco gsobre Ciencia ¥
‘Tecnologls, Bogot#, Colombia, 1972,

-. 15/ - See UNCTAD, Principales cuestiones que plantea la transmisién .de
de tecnologia. Estudio monogr8fico sobre Chile (TD/B/HC. 11/20),

May 1974,
.16/ 'See Colombia, Informe Nacional, presentado a2 la Quinta Reunibn de
Directores de Politica Cientifica, UNESCO, Quito, 1978 and R.Brezzo

Paredes, La problemfitica de la tranaferencia de tecnologla en el
Uruguay, op.cit, . :

' /certain
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certain. amount of overlapping - and conflicts, as well - arises between
the mechanisms revieWedi _:j ;;_{.- ;_;. ' | , |

It should be noted at. the institutional level that national
councils of science and technology with relatiVely similar areas of
competence have been established. For example, a council of this
kind was created by presidential decree (December, 1970) in Mexico
which "signified an important structural change in the science and.
'technology system”.ll, Hithout altering the _autonomy of its various.
components, the new organization made every effort to identify and
classify in order of importance objectives, goals, policies and ' A
programs for scientific and technological development.. IpeLRational
Research Council of Peru, on its part, is an organ of "coordination,
promotion and assistance under the Office of the President of the |
Republic". Its main objective is to establieh a national and tech~

18/

nology system— & Cuba has founded a 8 specialized organization - the
State Committee of Science and Technology - "in change of ﬂirecting,:
coordinating and supervising the application of state and government
policy” in the fleld of science and technology, including matters related

to induatrialvpropertv and national syastems of scientiFic and teqhnologi-

.....

cal information.lg/ , , 4 . .
. These councils Ao not constitute the only institutional formulae

‘o knowu in'the region. In Ecnador,L for example, the National Planning

| Board includes promotion and organization of scientifit-technological

activities within its area of competence._ Furthermore, various of such

functions have been assigned to the National Institute of Technology

- 37}/ See Monografia Nacional -de México for the UNCSTD (draft -version),
May, 1978.
18/ See Peru, Informe nacional, presented at the Fifth Meeting of the
-+ .Conference of Directore of Scientific Policy, BNESCG- Quito,
... March, 1978, ‘
19/ See M,A, Ferndndez Finalé, .0, Fernéndez Roariguez “apd’
- J.A: Hernéndez Revelo, Resumen de Iz polftica e instituciones relacio-
i nadas cont la placificacidn v transferencia de tecnolopia en 1a
Regﬁblica de Cuba {UNCTAD/§IBA/III/DT.2?) April 1978

[and
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and Standardization in Paraguay;: an autonomous_entity;connepted'with__'
the executive branch through the Ministry of Industry and Trade. .. . .,
The objectives of all ‘these emtities usually coincide, One of
them 1s to coordinate and inter-relate the various components of the
scientific and technological eystem... Another i{s to strengthen the
infrastructure and general support services, mobilize internmal and
external -resources, broaden fellowship programs.di{sseminate significant
Tesearch, Recently a special effort.has heen made aimed at specifying
priorities, an indispensable requirement for designing strategies and
plans. . — ‘ o _: |
‘The technological research institutes (industrial and egrieqltural)
are an- institutfonal. arrangement that has sprung up in some countries
that complements that of the councils. They provide specialized
sectoral services with a view to engaging in trouble-shooting on
occasion and at other times. to facilitating advice and information
needed by productive units.' The Industrial Research Institute,(IﬁTI)_
of Argentina and the Institute of.Industrial Technology and Technical
Standards (ITINTEC)..of Peru are examples of such arrangements, . It _
should be noted that at this time an attempt is beilng made to, check over
the functions and powers of these institutes in the most thorough-
fashion. Institutions also function at the sub-regioral and regional
level. This is the case of the.Central American Institute of Industrial
Research apvd Technology (ICAITI), the Institute.qﬁlNutrition_quCentral 7
America and Panama (INCAP) and the Interamerican Center.for Trppical
Agriculture (CIAT). , : .. .
Finally, various modalities have been established for regulating
the transfer and marketing‘of teghnologies. In a number of,caseshrhege
have taken)the form of nationaiireéietriés (Mexice, Argeerina);iin
othérs, of rayalty committees (Ecuador, Colambia) -~ Nevertheless, Ehe
purposes are usually the same: promote the standardization of payments
for royalties, reducing the restrictiVe clauses in sales contracts,
and advice to local entrepreneurs on their dealings with suppliers of

technology, These organizations operate within the cqntext of more
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general policies that orient industrialization, foreign trade and
foreign investment ~and, as a result, are sublect to eentradietqrv
guidelines depending upon the varience of pressures in each situvation.

In short, the institutional instruments for science and technologv
have been expanded and divérsified in the region. Although differences
may be seen in their form’ of introduction 1nto the public sector and in
their respective areas of competence, they share the intention of provid-
ing flexibility to the procéss of creation, transfer and selection of
socially useful knowledge, They nevertheless involve severe problems
that will be -examined later. - ‘ -

With .respect to the 1ega1 instruments, each of the organizations.
mwentioned receives legislative support ‘that defines 1ts purposes and
arcas of action, considerations that 1ndicate new attitudes on the part .
of the countries with respect to sources and mechanisms of technical
progress. Apart from those mentioned, other specific 1nstruments regulate
different aspects of the problem., For example, the Law of Inventiong and
Trademarks (1976) of Mexico regulates the issuanee of patente on inventicns
and improvements, certificates of 1ntention, registration of models and ..
industrial drawings, trademarks and indications of orlgin. This law is
in answer to the generalized concern over the iarge nunber of registrations
of foreign patents and trademerks, the unfair competition that may be
implied, and the abusive transfer of payments that is frequently
involved. The Intellectual Property Law of Costa Rica, currently under
review, was passed for the seme reasons. | |

The influence of various measures taken by the Board of the
Cartagena Agreement is alsao notemorthy. Decision 2& in partlcular,
was at the time of issuing a significant attempt to deal in an organized -
wanner with the various mechanisms of the transfer of technology for the
benefit of the receiving countriel‘ 1t ‘has been supplemented by other
instruments that clarify mattera related to industrial property and
trademarks, : o

Another. type of instrument to deal with the problem is of an

administrative-financial nature and in this respect mention should be

Jmade
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made of three measures which reveal the intent of establishing complementary
bases for self-propelled technological growth. '
. The first consists of forming 11aison units between Ministries of
‘the Treasury and Counéils of Science and Technology for deciding upon
" the level of expenditure and corresponding distribution criteria,
Advences have been made in this direction by Mexico,for exsmple, which
proposed setting up an interinstitutional science and technology
committee to be composed of the Ministry of Programming and Budget and
the:National Council of Science and Technology. This committee would
study the financial aspecte of the programs in the field, including
preliminary drafts of Federal budgets, with a view to their coordination.
Along the same lines, it 1s opportune to recall Colombia's récent
l'attempt to'set'up a budgetary mechanism for programs financed through
the General Budget. It is divided into two phases. The first fdentifies
sclence and technology actions to be carried out by public institutions
based upon the specifications of pre11m1ﬁsry draft budgets and the second
' sets goals and programs, defines implementing institutions and allocates
" the funds agreed upon. i
The second measure concerns new metheds for mobilizing funds based
upon the activity of enterprises.‘ Relatively small percentages - many
of them significant, nevertheless - are deducted from their books to
support research and development projects that the companies themselves
would be unable to cerry out.' This has been done in Peru, for example,
with encouraging results, ' ' . - '
Lastly, the establishment of financing agencies specializing in
“tec'hnological studies and projects should be mentioned. In Brazil the
contacts that have been established between the National Council (CNPg),
Industrial Studies and Projects Financing Agency (FINEP), and the
National Development Bank (BNDE) within the Ministry of Planning is~
undoubtedly of interest. - o
" In conclusion, it is clear that the analysis ‘and evaluation of
eachzinstrument calls for detailed studies still to be made. At the
monent, certain observations may be offered that might contribute to

arriving at a provisional balance of the experiences obtained.
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-5, The balance .

It appears that there is a clear intentfon of having a critical examina-
tion of science and technology policieés in ‘the region, Few persons deny’
the; value of suchiah exercise, The objéctions raised to the idea of ‘
“"planning for science” - which were weighty in their day - faded with =
time after it became evident that if technological development were to
remain exclusively in the hands of ‘the forces that introduce it from
sbroad it would not contribute either to- strengthening internmal
aptitudes or to overcoming critical limitatiéns. This realization must
in large measure be attributed to the successful public discussion of
these policies,- : '

‘The recent efforts to create new technologies in line with:
especific needs should also be recalled; for example, the proddction of
rubkber from the guayule, of steroids from yucca, and of pharmaceutical
products from coral. Also, the utilization of sugar cane and of
alcohol as a source of energy has been perfected,

Furthermore, the pioneer work initiated by the Central American
Institute for Research and Industrial Technology~(IC£ITI); the Nutrition
Institute of Central America and Panama (INCAP), and the Inter-American
Institute of Agricultural Science (Costa Rica) has continued at the
regional level, : ' R : '

_ The impression mevertheless exists that the lines of action and
instruments available for attacking them barely conform to the magnitude
and urgency of the problems. In not a few cases, the ¢reation of new )
institutions (councils, registries, research’centers) seems to have been .
a regponse to sectoral demands: academies of stience, protectionist trends
of industrial-policy, and the accidental rise - although strong at the ‘
moment - of 4 group of sclentists and public officials. It has not yet ‘
been possible to project an overall, long-range view 6f sclentific and
technological devélopment nor to organize'the available tools of public
policy to operate smoothly in this area. It is also true that the lack
. of a clear idea as to what type of development would be desirable ‘

together with substantive and instrumental flaws In ovérall’planniﬁg"
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have, 1n some cases, .sharpened the difficulties and restrictions.con-
-fronting science and :technology policies. Thesgse become meaningful and
are fostered only to the degree in which national priorities - :and the
role ‘technical progress plays in this respect - are established and put
firmly inte practice, ’

‘ Furthermore, -short-term pressures - external and internal - which
reveal special Intensity in the Latin American context, have resulted in
less attention being paid to long-range measures. For example, invest-
ment in scientific and technological research has not been freed from
the limitations that usually beset public finances; they have been trismmed
in accordance with their uneven development,  Also, the intensification
of local research and development capacity is:usually in disaccord with
liberal import policies on equipment and technical assistance. This sort
of asynchronism tends to lie perpetuated,

Along another line of thinking, there are reasons to believe that
the emphasis placed on increasing expenditures on science and technology
has been limited to its quantitative aspects; slight attention has been
pald to criteria on allocation, unnecegsary duplications, underutilization
of resources and equipment, and obstacles in the way of converting
knoﬁrledge into useful innovation, That is more, many cases can be cited
in which sight apparentlv has been lost of the fact that universal
literacy and changes in the direction of traditional educational policy
come before the effects anticipated from increased expenditure.

.This reflection is coupled with another of a more general character.
.- Historical experience indicates that technological progress and the impetus
arising from it depend very largely on the collective solution of the
problems of ingrained insufficiencies, In this regard, it should not be
forgotten that. there was an agricultural revolution prior to the industrial
revolution; that scientific research takes on.impetus in an atmosphere of
struggle and assertion of human rights; that the flow of innovations was
fostered to satisfy basic needs of the majority strata of industrial
soclety, including the expanded coverage of elementary and secondary

education; and that the dynamic introduction of countries inte world

/markets



Page 45

markets is conditioned in the f:’mal ana.lvsis, by the generalized increase
in productivity. R ’

These observations cannot be left unheeded in the day=to~day opera=
tion of policies for sclence and technology nor do they deserve only
.. formal recognition. They must always be kept in mind in the light of -
both the unquestionable achievements of these policies and .of: the
shortages: that. mugt still be overcome,

/IV. AREAS



Page 46

IV. AREAS OF STUDY: SOME ILLUSTRATIVE Emms &

- 1. " Background

The selection of areas of study has been based on twé'considefatipns:
the hideiﬁa}iéti of inter-related toblcs'related bothﬁﬁoll?ﬁéléctentific-
technical progress and its backwardness existing in pfesenf-day Latin
America - features which should be adjusted to the practical limitations
that must be considered in the Conference on Sclence and Technology for
Development and its preparation ~ and the coincidences and contradictions
that may arise between the particular priorities of the member states and
the subjects that make it possible to build and coordinate a regional and
international program of common actfons. It will be necessary te find
the best way of combining them on the understanding that the organized
and equitable transfer of technical progress within each country and
between countries 18 a long, dynamic and contradictory process.

If it 1s accepted that science and technology influence strongly
the economic and social life of a country, the criterion for selecting
categories of topics cannot be narrowly sectoral. There are three serious
disadvantages to choosing a productive branch as a subject for interna-
tional attentfon: it unjustifiedly limits both the real and the potential
effects of sclentific~technical knowledge; it sharpens the discrepancy
between particular options and overall interests and 1t duplicates the
content and the concerns of other international meetings at which specific
subjects have been discussed. Indiscriminate attention to one sector or
branch (i.e. "agriculture”, "industry", '"capital goods", "fertflizers")
may lead to limited formulations that would detract from the scope and

alms of the opportunities and resources that the Conference should promote.lj

1/ For further information on the selection of areas, see The Question
of Subject Areas (CEPAL/MEX/ELCT/3) and Further reflections on the
question of subject areas (CEPAL/MEX/ELCT/4), October-November, 1977.

/It is necessary



It 1s necessary, therefore, to link the technological content of
the productive sectors = including'trede' of course = with the factors
that regulate the technological market., That is, there is a need to
examine those questionsg that concern both supply of scientific-technical
knowledge (training of resources, data networks, sufficient funding,
institutionsl incentives) and its demand (makeup of the social product,
engineering snd consulting services, control and selection of techniques,
guidelines on foreign investment and industrial property) within a national
framework that would define their development style in clear-cut fashion.
The Lstin American Meetiug of Government Experts on Sclence and
Technology for Development (Mexico, October~November, 1977) delineated
the exsct nature and scope of the "spheres of study", thanks to which
the potentisl applications of science and technology would be exemplified.zi
They do not necesserily reflect national .priorities; rather, they constitute

inter-related aspects that are vital for the dévelopment of countries of

o the periphery.‘-_

These suggestions were adopted at the second meeting of the Prepa-
ratory Committee of the Conference (Geneva, January-February, 978) where
five areas were specified for purposes of illustration: “food and’ agriculture,
natural resources, buman settlements, environment and health; trsnspor--"‘L
tation snd commnnications, and, industriglization, with emphasis on cspitai
goods : .

Besesrch efforts will have ta be initiated or strengthened in many
of the fieids examined below with the aim to characterize and specify
natidnal and regionai problems and experiences in order to estaslisn a
common position to be taken at world forums where -the direction and
content of international cooperation is discussed. '

Also by way of illustration, certain problems will be mentioned
that are indicative of the priority nature of certain areas and’ the techno-
logicsl aspects that should be .taken into account. In the light of the
above considerations, the following wmaterial is presented on 1ssues concerning
agricultural development, human settlements, health and capital-goodsl

production.

Al

2/ ghe'Question of Subject Areas, op. cit.and Further reflections on the
question of subject areas, op. cit.

J2. Areas
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2. Areas and problems

po ben

a) The_agricultural situation | 3  TR

. The technological progress of Latin American: agriculture over the
;llast twenty years can be said to haVe been remarkable. - Among others,{
it has the following characteristics: application of improved techniques
for cultivation'aﬁdiéattle handling; better farm mandgement; utilization
of new varietieé"aifséedé; use of mechanical pawer and equipment; appli=
. cation of herbicides, pesticides and, chemical fertilizers; and, better
_utilizatiots of water, N9vertheless, it .cannot be denied that there have
been very slight increases in average yilelds of many farm products, -
particularly if compared to those obtafned in other parts of ‘the WGrld
Modernization has brought with it the proletarianization of the farmer,
_ development’ of new forms of social stratification, increased rural unemploy-
~ment, -and ekpansion of farm limits as the main resource for 1ncreasing
production. o ' '
Exhaustion of ”easy" ways of bringing new lands under cultivation

in most countries of Latin America has made it necessary to’ find ‘alter~
native technologles for more intensive use of existing lands or the
- Incorporation of others for which available technology is inadequate or
inappropriate (damp trOpics, desert zones). . ' ' _

- The problem calls for thorough study of the experience the countries
of the periphery have had in the application of science and technology
to agricultural developméné té ascertain if the results were satisfacfdryA
(employment, rising income for producers, increased. production and produc-
tivity, etc.) or ff other methods should be used, - T

The studies made by the United Nations Research Institute for

Social Development (UNRISD)'on the sociceconomic effects of the "green

revolution" in Asia, Africa, and Latin Americagj should be'képt in mind

3/ The socioeconomic impact of the introduction of high-yield strains of :
grain is dealt with in the GLOBAL-2 Project. It includes’ general
studies and andlysis of countries (Mexico, Philippines, Sri Lanka),
Indonesia, India, Morocco and Tunis) and by regions (Asia, Africe, and
Latin America).

o "/for that -
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for that purpose. They show, with numerous examples, that the use of
highwyleld strains of seed (particularly, wheat and rice), for which
there were such high hopes in the sixties, benefitted especially a small
minority of producers in almost all the countries where they were utilized.
It did not succeed in solving the foodfproblem as had been supposed. What
happened is that the "technological packages" ‘called for by ‘the "green
'revolution" - relatively high density of capital, inputs, machinery, and
irrigation per unit of exploitation ~ were beyond the reach of the vast
majority of rural producers, regardless of the spectacular yields per'
hectare and as_ far as the production .of certain articles is concerned
their eftect upon_ other key objectives of rural development (employment}—/
" wWere negligible or even negative (income -distribution -in the rural areas)
"In this sense, the "green revolution"” contributed to aggravating the '

social.polarization processes characteristic of 'agriculture in most of ‘
';the countries involved. Government policy ftself s not free of blame i
in this respect because the spectacular nature'and rapidity of the yields
prompted the allocation of funds to the new farmers able to spply the
new technology to the detriment of the vast wajority and, in some instances,
at the expense of the pOpulqtion s:basic -diet, 2/ -
. The shift that took place in agriculture research in the tropics,
lsrgely in the peripheral countries, is another example of this phenomenon.
A sharp difference has been noted in them between the many scientific-
technologicsl research efforts in the field of agriculture aimed at
export and_the.inordinate scarcity. of studies on' the production of basic
_ foodstuffs,:despite the obvious crisis in the traditional systems of |
'trOpical subsistence farming (splash.and burn) which lead to the progressive
deteriorstion of the man/land ratio.

The application of sclentific-technical research has, thus, not

baen socially neutral and therefore, a.conscious effort should be made ‘

« LI B - :

4/ In some cases in which'commetcisl farming expsnded at the expense
of peasant farming, in taking advantage of increased ylelds, the net
effect on employment was even negative.,

5/ Along the same lines, it is 4till surprising that the mejor research
efforts financed wholly or in part with public funds in the not very
distant past were systematically chamnelled ipto commercial - farming

. and not, exgept.when it was the sime, into tle most lmportant elements

' of the nstional diet (wheat, in Mexico where the basic product is corn;
corn, in Chile where it 1s wheat; coffee and soya, in Brazil vhere
they are beans and mandioca, ete.)

/to orient
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to'orient it fn the direction-of 1'ts potential ‘for social transfbrmation
and to-find technological -alternative’s ‘that will” ‘serve the majority.
-1£ .the objective of the application of science and technology to

., farming-is to. increase not only producdtion but the income and emprqyment

r..;-

- . of the majority :of those engaged in that pursuit, in other Wwords, ‘rural
development, the ‘goals set should consider the needs of that majority,
ite real or potential: resources, the ecological framework in which 1ts
activities are carried on, the forms orgsnizing produofion'end the Ioéic
underlying its management and, in' general, the aspiratiodu,:motiﬁatiohs,
and living conditions,:of: the people, besides the actlvities to which they
- are devoted. T N F

Since most of thevpiroduction units of the countries of Latin America
are peasant-type small holdliigs, technology should find alternative forms
of exploitation which, without incréasing the capital requirements per
person engaged  or raising them slightly, would make it possible to improve
ylelds per hectare and per labot-time invested in the dnit. This does
not assume-relegation .of top-level fesearch; quite the contrary, conditions
~are so sericus that simple production techniques must be found that arise
from the most painstaking scientific research possible.é/ ' -

. Examples of possgible lines of application of acieotific and

. technological tesearch to ‘agricultural problems that will iilustrate the
indicated approach cover filelds as diverse as balance of energy consumed
and generated im the sector; reduction of hazards of crop loés and increase
of nutritional content; utilization of the ‘tropics for'pfodoeing_Beeic'
foodstufifs; fmprovement of rational food systems' building of rural
physical infrastructure; and others. ‘ e

With respect to enmergy balances, agricultural development has
absorbed increasing energy inputs per unit of energy geherﬁfed in the form

¥

6/ For example, genetic research on somatic cells which drastically
reduce the gestating time of new strains in comparison to that needed
by hybridization and selection procedures utilized in the. ''green

* " revolution"”, based upon selecting peasant-farming-products and gener-
ating strains that adapt. to teohntques the growers are able to absorb.

ir

h [of eéﬂeul tural
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of agricultural production, and with the shrinking supply of fossil fuels
in most of the countries of the area, it is becoming increasingly difficult
to resort to agricultural or food systems that gre common in the Lladustrim:’
alized countries. In fact, 1f the world population had to be fed by a- = v
productive system like that of the United States, 80% of the energy resources
consumed annually throughout the entire world would have to be devoted to
this purpose-alone.zj This fact, in addition to those. already polnted
out, show up the limitations that generalization of the "green revolutiocn
suffered from its inception. .- . Ny

- The cost and growing scarcity of fossil fuels. calls for research
into ways of cuttlng down needs for calorie inputs per unit of product
generated,'that is; Co e e

1) Alternative energy sources: - wind, solar, biogas (methane from

waste matter); = : T s e : ‘ TR
- 2) Natural instead of chemical fertilizers- (reduction of calorie L
input by over 400 000 kilocalories per hectare, besides improvement of - i

soll conditions). Lo B

3) ©Substitution of pesticides by biological forms of pest control;
by their selective application ("treat as needed") or by more intensive . .
cleaning practices; B : - :

4) Substitution of commercial fertilizers by orop rotation which
includes nitrogen~fixing agents as part of the rotation (thereby making - -

it possible to reduce energy needs by half & million kilocalcties per
hectare) o '

' s ' : ' oo I!IJ
- In regard to the need for reducing the hazards of cr0p loss, to i
{increase the nutritive value of farm products, research 1n hybridization
or the most adVgnced studies in- somatic~cell genetics would have to be .

direc:ed towards obtaining strains,more repistant,to pests, with higher -

‘_.

1/ J. and c. Steiuhart, “Energy use in the U 8, Eood System", Science,
V. 184 % 41 34, April, 1974. Until about 1910, United States agriculture
consumed lesgs energy than that generated in the form of food. At the
present time, oVer ten calories are consumad in various forms for each
calorie of food produced. (Page 311).

/protein countent,
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protein content, and with lower water requirements even at the aacrifice
of yleld (which muét cease being the main old fashioned objective of the
new strains created). . — i

The utilization of the extengive trogioal areas of Latin America
(plains and grazing lands to the north and south of the Amazon, the coastal
plain of the Gulf of Mexico, etc.) as a source of basic foods and the C
checking thereby of the deterforation and crisis of migrant agriculture
depends upon scientific and technological progress in that area. Up to
three crops a year could be .obtained in spite of the.climate of these
zones 1f problems of lack of water in some areas or periods and of excessive
leaching in others can be solved. This would imply shortening of the lapse,
sometimes enormously, between planting and harvesting which would call for”
not only the {ntroduction of appropriate seed but of instruments, machinery
(not necessarily complicated}—/ and cultivation practices needed in thoee
activities, , , ,

The developument of new forms of production organization (or the
fmprovement of existing ones) which, by utilizing the complementary i
potentials of integrating small family holdings (as in rural‘communitiee)
Into more efficient structures of social division of iabor,_oould‘permit ?.
the manufacture of the basic equipment for such communities; reouce‘the !
need for importing it,gj and favor the design of tools and einole machinery
‘that would be easy to make. ‘ - o

The coordinated atudy of the complex social relationl and the
tectmical -material and institutional factors that enter into the realm
of food from its production to its consumption, that ia,tfood'systems,lgj

8/ "It has been seen in experimental stations i{n India and Pakistan that
such farm machinery, together with pumps, motors, and well casings
can be bullt by small machine industries with steel and other metals
supplied by central .shops.’” R. Reveille, '"Recursos disponibles para.
- la agricultura", Investigacién y elencia, November, 1976. -

91 ""Recursos disponibles para la agricultura", Investigacién Y ciencia,

"~ op. cit.

10/ By food systems 1is meant the eocial re}ationa involved in the process
of production, manufacture, distribution, change, appropriation, and
conguaption of food in a given country or locality. UNRISD, Food System

nd Society, March 2, 1976.

/is undoubtedly
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is undoubtedlylthe point of departure for determining the potentiel
contributions of science and technology for solving the food problem : .
Besearch irto alternative solutions of another’ kind might not only hamper?
the possibllities of establishing the most appropriate priorities of

neaeds but would lead to senseless weste of effort.r

b) Human settlements Lo T

1.

The secretariat considers humen settlements another of the pressing
problems that requires continuing attention from. national development
policies and the regionsl and international _cooperation.systenm, particularly
in view of the fact thet concern about environmental deteriovation has
developed very slowly even though the ‘population of Latin America will:
amount to almost 610 million inhabitants towards the end of the century.?l(
It is extremely urgent, therefore to edopt technological policies that
can be adapted to the availeble resources for meeting the basic needs of
the settlements. In any case, the lack of concern for preservation of .
the physicel environment way complicate and aggravate deficiencies
observed 1in the region. -

Human settlements and their implications in relation to social and.
economic aspects, constitute s most complex subject but it is of interest
at this time, nevertheless, to stress the point that present technologies
applied to solve the habitat problems for the majority groups have had
little or no success. . o . ;

It should also be kept in mind that ectivities connected with the -
building of the ‘habitat 1n Latin America and the Caribbean have rgsorted
lsrgely to imported technologiesigj whose application has had to be.
restricted particularly because of the high costs in relation to the low.,
incomes of the majority of the population. Consequently, the low~income
groups have been forced to develop their own modes ("informal") of organi~:
zation and "empirical" technologies becsuse of their limited access to the
goods and services market.

11/ CELADE Boletfn demografico, Afio VII No 13. .

12/ UNEPICEPAL Program on Human~Settlements Technology, Tecnolog{s de
agentamientos humsnos en América Latina y el Caribe, preliminary
version Mexico, D.F., May, 1978. . -

/Inesmuch“
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Inasmuch ‘ag most of the land materials, and financial resources
is absorbed by. the "formal' system anyway, it 1is necessary 'to 'devise a =
different system for the sectors of the pOpulation whose weak purchaaing
power prevents them from solving their housing needs through the regular
market mechanisms. In the absence of another alternative, this new
"Informal" system of production and distribution of envi ronmental goods
and services would have to resort to other forms of organization with
different resources and empirical techniques. Such a system wduid also
differ from the usual one i.n its decentralized nature since. the function. -
of building would have to be defined 1n terms of the persons carrying it
out, whn are generally the users of the product themgelves. The "formgl"
system, on the other hand operates independently of the ultimate users
and, in the case of governmental management, the setting up of priorities
and the decision-making involved are clearly centralized.la/ !

Technological research on human settlements in:Latin America has
always been orfented towards two main flelds: bullding materials and
techniques and the design of loww=cost housing, ‘

Although the uationai scienceé and technology organizations have
recently begun to show more interest in human-settlements technology, they .
have not yet become fully cognizant of the needs and potentialities of
empirical technology. Only as an exceptional case has attention beem paid .
to the techniques that have been applied for a loiig time to the more .
precarious urban settlements and in rural communities. One of the few
exceptiong is the PREVI project implemented in Peru with United Nations
support. Thé interest sﬁuwn in this regard by varlous centers operating
in the region, however, raises hopes that research in the field will be
oriented in that direction,

c) BHealth and the pharmaceutical industry "
The achievement of integrated develupment brings Jﬁ, among other
requirements, the implementation of policies that would tend to universalize

the provision of basic services to the entire p0pulation: The question

13/ Tecnologia de asentamientcs humanos en America Latina y el Caribe,
op. cit. .. ) .
Jof health
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-'of health 19 of paramount importance because- of its influence upon 'the
”:well-being and the creative and productive capabilities of the population.
| Resources are channelled in ever greater amounts. for the purposes by all
i the countries of the reglon but the form in which the setvices ~ considered
__,in the broadest sense:to include administrative organization, etc. =~ are
h‘organized increases thelr cost inordinately .and for that reasom the cnly
ones who have really benefited from them < 'and only up to a: certain point -
are the middle and upper urban groups.. H
Supply of these services suffers, -therefore, from a technology that
.15 inappropriate for the needs and possibilities off the countrles of the
region. To make it generally available wouldisipnify such a huge cost
. that its feasibility becomes dubious. - More'actessiblé options in terms
Pf,bofh quality and cost will, therefore, have-to be: contrived.
." - :P;oggams.on gcience and technology for development: have apparently
. paid 1nqufficignt attention to public health. They have béen concerned
7 pgrticularly with research in pharmaceutical products and the training
of personnel for some medical and biochemical activities. : For example,
among the issueg that have been covered is the rationalization of ‘the
consumption of drugs through the formulation of master lists which contain
a limited schedule of products and thereby prevent the proliferation of
the use of brand-names and patent medicines- thereby reducing costs to the
- con3umar. Efforts. tawards. introducing the use of indigenous medicinal
t _plants contributes to the same end. - e
- These master lists have been utilized almost exclusively by social
, security lnstitutes that.provide medieal services and ‘havé been”able to
“éave considerable sums because of. them.: They have been of litile usé, on
the othei hand, to the new organizationsl and managemeént systems that
channel medical attention to broad sectors of the ‘population in an effort
to make health programs more effective.
. One of the main reorganizational efforta in this regard will therefore,

"1}have to be ‘almed at finding a solution to. the problems aﬁfecting latge

'“masses of the population, parttcularly the econumically, socially, and
-, geographically underprivileged. 1In this respect, minis:ries of health
should not restrict themselves to coordinating services for disease

/prevention
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prevention and:eradication. They should also tackle problems that
directly. affect health such as those of nutrition and food productionm, and
the construction of potable-water and sewerage systems. They should also
cooperate with scientific and technolegical research institutes im their
research programs in the indicated areas.

. Technological changes in food production are of decisive importance
.particularly when it 1is considered that nutritional and dietary deficlency .
in Latin America 1s the leading cause of infant mortality and of many
infectious gnd parasitic diseases.

Primary medical care is another area in which it is urgent to
improve the organization. For that purpose individuals and community
groups should be trained for mutual help;'a process that means teaching
the population to identify and solve thelr own problems. ' S

' The technical progress .that would be achieved by providing primary

medical care would make it possible to control many health problems of
Latin America with certain celerity and to make better use of the human
resources available for :that activity.;hl This implies not only a revision
of health policies but also the development of propet technologies and
the training of specialized personnel. Experience has shown that it is
possible to reduce the incidence of tranemissible diseases like malaria
and those controllable by waccination through providing the coﬁmﬁhity .
with rudimentary ideas of medicine and environmental sanitafion.léj

The health conditions of mothers and children, the most vulnerable
group with respect to mortality and morbidity, can be improved in this way.
In short, the participatien of an organized community wbuld‘rehder'hygiené
and preventive medicine programs effective, B B n

The developwent of suitable technologiés in the health field =~ in
its broadest sense » must be. coordinated with activities directly related
to 1it, such as those involved in nutricion and the improvement of R

environmental conditicns,-

In 1975, Latin America had 214 000 doctors, 86 000 nurses and .

286 OOQJnurse s aids for a population of over 320 million inhabitants.
See Apreciaciones sobre el estilo de desarrollo y sobre las principales
gpliticas sociales en Cuba (CEPAL/MEX/77/22). . .

5 I
o
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d) The secondary sector and production of capital pgoods

Capital goods hold:an cutstanding place in the endeavor of developing
countries, particularly those of Latin America, to increase the effece
.tivenegs of their participation in world industrial production bj‘the end
of the century in accordance with the Declaration and Adtion Plaf of Lima
of March 1975.28/

be instrumental in large measiure to the availability to the countries of

This is true because the actiievement of this goal will

thoge goods under satisfactory quality and price conditfons.

. Inasmuch as .this type.of goods is barely included in the industrial
‘structures of the region,-there is considerable potential for the substi~
tution of imports by reglonal production, - If this were to be redlized,
it would give vigorous new divect and indirect ifwpetusz to industry.

_ . Some observations on the behavior df'fhe sécondary sector as a
. whole would help to clerify the lssue. The'indicators éhow that’ the
importance of .secondary activities in the formation of the national
product has mounted sharply. Region-wide, it has risen’ £rom 21% in 1960
‘to 25% in 1977. The countries of greater economic scope participating in
integration schemes have shown an adcelerated pace in the more ¢6mplex
_technical branches wherecas the Inter=- and Intrasectoral linkageslﬁaﬁe
lagged behind, opening the way to significant iupediments and preventing
the system as a whole.from receiving the benefits of the vigorous demand
for final goods; the dependence upon external supply of capital goods is
also evident here.  Nevertheless, .and in comparison to other countries
of the developing world, Latin America has had evident successes and its
experience in industrialization has been noteworthy. .

It has been glready said that the process lacked an expliclé
technological policy at its outset. Institutions and mechanisms for
incorporating thes sources asnd components of technical change within the
process of substitution of imported goods were mlissing. Designs, equipment,

specifications, technical assistance, and personnel training continued

16/ UNIDO, Deqlaraci&nry Plan de Accién:de Iima en materla de desarrollo
"industrial v cooperacidn, Second Ceneral United Nations Conference
- for Industrial Development, Lima, Peru, March 12-26, 1975.

]to depend
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to depend upon external factors, a sltuation which, in the course of
time, meant excessive royalty'paymhhts (rising lately to a‘réfe of between
107 and 20% a year in various countries) and, mainly, the imposition of
a structural "ceiling" on the development of industries, o

. Furthermore, industrial employment has remained unchangedble‘(about
147 of the labor force) and also: displays a downward trend. This failure
1s attributable to restrictions of a general nature (such as sizé of
markets, regressive distribution of income, and shifts in‘pricés of:factors)
although technological aspects underlie thém like the application of
inadequate techniques, underutilization of equipment, and limited supply
of skilled resources. The importance of these aspects increases as the
industrial process moves into more complex activities (heavy and electronic
precision machinery .and the automotive sector), more highly capital-intensive
of technical~organizational innovation, and dependent on more highly
skilled labor.

To gear technical change to employment there is a need for complew
mentary actions on the part of the public and private sectors and research
centerg; at the same time the policies of the transnational companies will
have to adjust to these requirements. R -

There are additional reasons that make it advisable to promote the
strong development of capital goods industries in the near future., Worthy
of mention among them are: high degree of foreign dependency ~ including
. financing characteristics = for satisfying that demand with the cbnsequent
incidence on external imbalance; the special characteristics of the capital
goods sector; the level already attaimed in the region for- the produétion
of machinery and equipment; and, lastly, the willingness of the countries
of the reglon to achieve a significant growth of industrial production in
order to reach the goals set forth in the Declaration and Action Plan of
Lima. 1l 17/ o

The accrued importance of these goods {5 also due to the fact that
its ultimate destination is investment and to the demand for them s closely

17/ Declaracién y Plan de Accidn de Lima en materia de desarrollo 1ndustria1
y_cooperacién, op. cit. . .

Jrelated
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related to the total investment of the countries and, consequently, to
the intensity of their development efforts. Furthermgre; the manufacture
of these goods is intimately connected with other productive activities
may it be the supply of materials and parts or the strengthening of the
linkage between internal productive processes.

In short, the capital goods industries are &n important source of
employment and their cepital requirements are, at the same time, relatively
smal1"1ﬁ comparison fo other basic industrial activities. However, they
require a certain level of skilled labor. As far as empléyment is concerned,
the repercussion of these industries upon activities and services is also
of gome significance ' ‘ o '

Likewise, the development of this sector is instrumental, to ratse the
technological level of the countries both for the need to meet technological
demands of their ‘own ard of the tonstantly advancing sectors that use
these goods, as for the dissemination of technical progress which forces
the suppliers of inputs and parts - through €he training of personnel '

" and the demonstration effect = to adjust to spec¢ifications and standards,
‘ To a greater or lésser degree, there 1s a technological component
in everincepital'good'tnrough Saeic; design, detail and/or prodnction"
engineering. A 1imiting factor in the development of the sector is the
lack of an engineering system of - its own since this conditions its °
development to the possibilitiea ‘for access to the technological changes
thnt are taking place in the industrialized countries which are geared '
to productive needs and demands that aré generally different from those
of Latin America.' Howevér,, if an endogenous engineering system is to

‘be developed particularly in design ~‘which is the one that gives countries
a greater degree of technological independence =it will be necessary to
exert efforts to provide incentives for the creation and strengthening :
of national and’ regional engineering groups. ' ' '

In short, a clearer underatnnding by countries of the region of
the‘neye in which they must carry out the process of assimilation and
‘ development of technologies - é¢onditioned by the peculiar problems and the
b capacity of each country = suggests that the policies implemented to foster
h'production of these goods will endeavor to avoid the indiscriminate incore
poration of technologies that = in general = characterizes the snbstitutive
1ndustrializetion process tﬁat has’ taken place in the region.:

RS
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"'V, CUTLINE AND SUGGESTICNS FOR AN ACTION PROGRAM
1. Basic criteria

A .characterization of Latin America's evolution was offered in the prévious
chapters' which stressed two partfcularly outstanding features for the
delineatfon of ‘a scientific-technological policy. The first concerns

‘the complexity reached by the regional economic system « in which sectors
comparable in modernity to the economically=~advanced regions and broad
strata of the population involved in activities of ‘the lowest productivity
coexist; the second L8 related to the level -intermediatze to a certain degree,
attained by the region in its economic and social development within the
world context, - :

In the light of this general background it is considered that one
of the basic concerns of the Regional Preparatory Meeting should be the
formulation and implementation of a scientific and technological poliecy
- embodied in the New International Economic Order = almed at' the integral
devélopment of 1ts socifety. To this end, structural change at the national
level must be strengthened and a change brought about in.the relations
between countries in dn effort to obtain an increasing soclal justice at
the international level, Policy in this regard should,therefore, seek to
foster scientiffc and technologicsl development centered around man, with
special stress on the overall needs of the most -deprived groups. -

That is to say, the available knowledge, both-at the world and .
local levels, should be directed to sclve pressing problems = extensive
poverty, underemployment, productive sluggishness - and, at the same time,
- to lend renewed vigor to the technically advanced sectors. To attenuate
-the geographical concentration of the flow of. technology, the international
community and internal resocurces must both be tapped at the same time, -

As an immediate consequence of this approach, the conviction arises
that the main effort must be forthcoming from the countrieS'themseives
through the search for an endogenous, self-reliant'technologiéal development
that draws sustenance from full awaveness of their own problems and locates
the decision-making process in the developing countries by transferring to
them the center of gravity of their technological evolution, at the same
time avoiding the creation of ‘new: hegemonic centers. - -

Cc e LIt is
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It is asserted in this document, consequently, that the mere transfer
" of external ‘technology 1s not in itself the paramount problem facing
Latino Amdrica. " The way in which 1t should be’ obtained, lts make-up, the
actual: orientation of the technical change, and the strengthening ‘of
internal potentfal are of greater Importance.

Despite the efforts exerted by the great majorlty of the Latin American
governments to set priorities, establish 1natltutions and programs, and
- revise coordination guldelines with s view to acceleratlng aclentific-
technologtcal development based on their owm reaourcee, ‘these efforts have
been insufficient for coping wtth the problems which atc substantial and
‘whose solution is pressing. .

"This insuffictency makes it mecessary to éuoplement'nationel‘actlvttlea
with internatfonal cooperation through aubregional, regional and world
-gctions together with those by inteérnationsl’ organlzationa. ‘

" In the light of all the foregoing, five basic criteria are set
forth below which should be conaidered in formnlating the guldellnes for
" ‘gn gction program. A

The relations at the subregional and reglonal levels should play a
dominant role in cooperation in accordence with the aplrlt of selfereliance
- that' animates the developing countries. In addition, the quest for a more
equitable international order 1mposes the eed for eotablishing preferentlal
‘treatment in the area of selence 'and technology for the relatively less~
developed-countrlcs. Cooperagtion between industrialized and developing
countries and thit provided by inteérnational organizations should.always
- support natfonal, subreglonal, and replonal efforts, seeing to it always
that the decision-making center remains 1n the’ davclaplng countriea.

with this in view, such local training should be promoted that
" would allow selection and dissemination of technical advances, lessening
of dependency ='without seeking to attain autarchy'- nnd'rntlnnalizntion
and intensification of the use of nataral resources of the reglon, supported

** by the greater public¢ control over them that ls possible under creatlve

self-reliance that does not preclude Interdependency when convenient.
. : PRI I R T .

.- DT
e

/A second
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A second key criterion of an action program i{s the need for giving

technical change a social orientation. Neither sclence nor technology

' possesses intrinsic values: they are able to create and perpetuate
deficiencies or they can remedy them.. It all depends on the direction
given to those forces by:the politicsl.and economic qystem. COnsequently,
critical poverty, rural marginality, and. environmental deteriefation
cannot remain outside of this cencern about technological deve10pment..

In the: third place, the activities must take into agccount the
transverse; nature of sclence and technology. That 1s, academic centers
will Have ‘to relate with the industrial laboratories because technology

~‘cannot ignore teaching; information, and. stgpda:dization eqtities, the
findings of basic-and applied reseapch must be given. carefu} consideration
in agriculture and industry. Universities, publie 3ectqr,qug.enttepreneurs
could establish organic relatiang through mechanisms estqbiiahed for the
purpose. - : : a ’ |
These actions that are part.of the scientific and technological
system mist be linked, from another standpoint, to more general aspects
of economic: and social policy. .. Gy ey
Actions must converge not only on the naticnal plane. Cooperation
between countries - within the region and outside it - have broadened
and offer opportunities for jolnt projects and programs in basic research
common utilization of infrastructure, .the training of hqman_resourees,
dnd other related aspects. It should be kept.in mind that sclentific
and technological progress allows for economies.of scale ,as it does other
capital-intensive ‘activities. Not even -the yrelatively more~developed
countries can fulfill these requirements on thelr own. | o

Fourthly, it would be necessary to stimulate the social and cultural
internalization of science and technplogy im order to develop awareness
in broad strata of the population. regarding the importance of this activity
for their own:well-being, encouraging, them to. take an active part in the
design and implementation.of sgientific-technological policy.

Lastly, the actions decided upon would have to be congruent, like-
wise, with those that might be put into pgactice in other deQeIOp;ng

Tt

o [countries
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countries and with the philosophy of the qu_internationailEcononic Order.
Théy‘would have-to be almed especiallj-touarda horizontal ooperation .
lbetWeen slmklar developing economies on the basis of mutual problems.f i%
should be remembered that the cgpacity of certain developing countries
permits providing technical advice to others and that the availability of
foreign exchange in verious of them creates the conditions for a system
of mutuel solidarity, . o “

. From this standpoint, suggestions are presented below at the national,
regional, and international levels, including, in the last one, horizontal

cooperation, links with industrialized countries, and the functioning of

‘ international organizations; B

[ SO

It ahould be pointed oot that there are specific responsibilities
at each level. . For example, problems of a structural nature would be the
direct concern of the countries' negotiationa with third parties, achieving
and utilizing scale economies and launching cooperative programs on” "%
resources and common problema would lie at the regional level and whate
ever might concern the transfer of technology, its financing, an& related

’

.. .aspects would be situated at the international level

LT el

. ; '.?, Ideas for action

The suggestions put forward below are. based largely on a group of regional

and subregional-meetings that were held in Latin America and the Caribbean
1/ ;

over the last two years,= at.which.the governments and experts of the

* - R e - - . . . . P

j] Up to the tlme thls document was prepareh, tha most Important méatlnge for the evolutlon of reglonal
meetings: for tha:evolytion of reglonal trends with respect to the Conforonce werst |
- The Latin Amorican Meating of Governmental Experts on Sclence and Technology ¥or Dovelofment
{exfco, DoFa, Ottoter 3|-November 2, 1977))
= The taribbean Subwregional Seminar on Selenee and Tactmology for Develo;:ment,(xlngstnn, Jamalea,
February 14=18, 1978)s - - : g N
.~ The Flrst and Sscond Andean Sub—reglonal Prepara-tory Mcetlug of 'tha UNCSTD Elea, February 2
March 3 and July 37, 1978)s ‘ '
= . The Flrst and Second, Sub~reglopal. Meatlng af Govarnment Exports of the tountrtes of the southarn
Cons {Buencs Alres, March 27+29, 1978 and’ Santiago, June 20w30, 1978} ek
= The Flfth UNESCO Meeting of the Permanent Conference of Directors of Hatlonal Councils uf
Sclentific Pollcy and Rgsearch of the Mémber States of Latin America and the Carfbbeani{quito,
March [3=18,.1978)s . .
~ The Natlonai Seminar of Brazll, preparatary for 4he United Natlons Conference on Science and
-Technology for Uevelopment. (Brasllia, March,- jo7s,
« The Maeetlng of the Expert Group on Sclence and echnology for Uavelopment, sponeornd by SELA,
" {Caracas, -May 15=19, 1918l . -
-« The Meetlng of tha ABAST Regienal Group for Latin Amerlca (Mexlco, D.F., June l-2, 1978)e

S O L .

o _/1‘?_81.9!‘
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‘ reglon'have been outlining their viewpoints on what'concrete results might
be expected to come out of the United Nations Conference on Sclence and
Technology for Development. They are grouped in accordance with the level
- national reglonel or 1nternetlona1 - to which they refer

a) The ﬁgﬁtonﬂ level

+...- The activities and deficiencies at this level would undoubtedly
- deteruine the scope and practical consequences of the projects and mechanlsms
that would be suggested for the other two., For:.example, the carrying out

of joint research projects = and the equitable distribution of its benefits «~
would depend upon the real possibilities of each country; and, further-
more, the international adoption. of 'codes of conduct” could have real
.-force:only in.the measure to which they are embraced by the national.
Juridical and economic systems.

Understandably, the diversity of natlonal situations complicates

the adoption of ideas adaptable to them all. Criteris have already been

set forth (Chapter II) for assessing the possibilities in each country.
Leaving the discussion of particular issues to the national papers, we can
advance the followlng general aspects on which the majority of‘the countries
~of the reglon are in agreement: Iincrease in internal potential and demand;

: integratlon'of scient{fic and technologlical policy into sectoral and overall
' planning, revlsion of institutional procedures, rending them complementary
and, the suitable selection of technological comblnations.

With respect to needs, marked weaknesses have found.in. the local

. possibilities for fostering and absorbing technical change; .their elimlnatlon
- would depend upon a serles of actions related simultaneously to supply

and demand One action would be the broadening and reorientation of
educational services with special consideration for modern sclence. Historical
experience shows tbat universal literacy has gone .hand in hand with sclenw
{tific and technological development, permitting 1ts assimilation by indug=
trial society. Efforts in this direction have frequently been made and

the results so far in some countries of the reglon have been'important.
However, literacy training and educational reform will have to be acceler=
ated in the manner indicated, given the economic and social importance of

trelniné human resources.

/Besides,
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RS R T
Besides, training must 1nc1udeandepending upon local needs ‘- scien-

tific dlssemination and. the preparation:of personnel -able to administer
techni.cal change in companies as well as in research ingtitutes.

' This effort must be supplemented by incentives. for basic research

on selected subjects. Thig is. .the; kind of research which, -in the long
run, makea ic possible to achieve international standards of quality and’
identify available options with greater clarity., This calls for division
of labor stnce few countries. of the region are able to meet basic-research
needs on thelr OW. g e _ '

These activities, of course;.involve 2 subgtantial increase in ‘public

'and private financing of sclentificatechnological activities for which

the Regional Program of Action had recommended the designation of ‘1% of
gross domestic produet, which few countries have been able to dou~/ It

is probable{that even 1if such an amount were aVailable, the governments
would consider that a greater effort should be made. It should be recalled
in this regard that the levels of expenditure of the industrialized - - |
nations durlng their period of expansion (the fifties and sixties) were
two- or threefold greater. . : ol : o '

~ On the demand side, the.public, sector is cepable of inducing

effective or potentlal utilization of local resources through its capital -
favestments and purchasing systems.. Such reorientation of expenditure '
would reinforce other public-sector promotional instruments; along thése'
same lines, 1; is proposed that preferential treatment, on‘a- reoiprocal
_baaie, be glven to Latin American patents. L e

’ Some suggestions based on the material in Chapter III cdn ‘be put
forward on 1nstttutlona1 arrangements. The contradictions between the
‘centralism neeeesery for giving consistency to actions and the ‘decentra-
lization thet_foeters enterprise initiative are usually solved in'a quite
unsatisfectory'Way. In many. cases, the lialson between the councils and -
the registries of technology are very. tenuous, as is the case between them

2/ A Lstin American Plan of Action for the 4pplication of Science and
Technolopy to Development, United Nations Advisory Committee on the
Application of Science and Technology to Development (E/CN,.12/966),
October, 1974,

fand the
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i o

and the academic centers and between technology import policies and local
research; ‘at- the ‘same time, the various components of the scientific-
technical ‘system must still be geared to the general needs of development
policies. Thig is not exclusively an adminigtrative problem’ nor is it one
that can be solved at once.j It aeems advissgble, therefore, to undertake
studiee that will go deeply into the various modalities of the organization
of selence and technology syatems, taking regional planning experiences
into consideration. ' -

At this point, it would be timely to bring up technologicai infor—
pation and technical standardization. ~The former has been restricted to
imeeting the needs of Iarge public and priVate organization and some research
centers. The leck of trained personnel 1s noteworthy and inconsistency
in the programs 1§ common. For that rveason, it 1s a new tesponsibility
for the public gector to gear information systems to the needs of the )
small and medium-size production units which are the backbone of induatri~
alizatlon. .To bé sure, training and integration in systems may resort
increasingly to regional cooperation. ' o

Scant attention has been paid to technical: standards in national 7
.technological policy.' Basic principlee have been decided on standards,i
weights and measures in accordance with the levels- of‘industrialization ‘
of the countries and the guidelines given by imported goods.’ However, u-
local effort has been meager toﬁards adjusting the physiéal aspects of
the product and its physical, chemical ~and biologicalipfoberties.to the
socioeconomic and environmental conditions .of the region, including due _:
selection of technologies and fnputs.. Standardization, ‘from this standpoint,
would unquestionsbly give production a new orlentation; rectify cost
structures, and promote competitive capacity. The trainlng of human resources
(Iin basic standardization, metrology, and quality control) and expansion
of testing laboratories are urgent needs that are, however, relatiVely
easy to meet both at the nationel and regional Ievels. ' B

Consﬂﬂ“ent?v actions that _the countries ehould dndertake and :fn

imprqve.in the sphere of selence and techinology are varied., GSometimes,

/it is a
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it 1s a matter of increasing the potential; on other occasions, of
adjusting practices of the educattonal-éystem and international £iow of
knowiedge - including foreign investment « and, on still ot@ers,;of.
introducing into national politics and culture the demands put forward
at international forums and the innovating spirit of ﬁcieﬁce. No sector
should be éxempt from these actions because all should contribute - so
that they may be coordinated - policy statements and 1nstrumeﬁts within
the framework of a consensus on the development style to be adopted.

b) The regional level

As has 'been pointed out at various times, many natlonzl actions
call for compiements and economles of scale that may be provided through
cooperation with other countries. Apart from this, the evaluation and
strengthening ~ where appiicable ~ of industrial and agricultural research
institutes and the expansion of sectoral investment programs arising from
various integration schemes are also advigable. '

Amoﬁg the measures, 1t seems expedient to look into the establish=
ment of regional consulting and engineering firms and, in particular, of
"technology companiés" deﬁotéd to gathering {nformation and. to answering
requests at the sectoral level. Proposals have been made in this regard
that have been favorably teceived, in principle, by the United Nationms -
Devé10pment Program (UNDP}. It is now in order to implement them in a -
group of strategic items (emergy, steel, telecommunications, materials,
forest industry, and food). '

It 'is also possible that in conjunction with present integration of
national economies, the private sector of some of the more-<developed
countries will establish such firms and companies in crder to take advantage
of investment and profit'0pportunit1es.“ In anticipation, it would be

useful to put forward ideas of the type of standards that should regulate
these activities, h

The creation of mechanisms = beginning with publicegsector companies =
to facilitate the joint utilization of infrastructure, including laboratories

and program serles, is also advisable. e

/The broadening
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‘The broadening of the scope of research schemes has already been
manifested in the establishment of cooperative imstitutions and practices
in sclence and technology. Examples of these are the Latin American Physics
Center (with hesadquarters in Rio de Janeiro), the Latin American Chemistry
Center (Mexico), the Latin Amerfcan Center of Blological .Sciences {Caracas),
and the Regional Sismology.Center for Scuth America: (Lima). The Permanent
Conference of Directors of Scientific Policy, sponsored by UNESCO, is also
a very useful ingtrument of cﬁnsultation and exchange. The Organization
of Awerican States, the World Intellectual Property Organization (WIPO),
as well as the United Nations Industrial Developwent Organization (UNIDO)
and the United Nations Conference on Trade and Development (UNCTAD) have
put forward proposals and implemented projects within their respective
spheres. , ) )

. Measures regarding the joint establishment of ascience manggers and
._planners, for example, on the basis of recent experiences in the region,
would algo be of interest, The Latin American Institute for Economic and
Socigl Planning (ILPES) could take charge of:thesg as part of its regular
activities (courses and advisory services).

Also, the fouyndation of a Latin American School of Exact and Natural
Sciences is also to be recommended, following the model, in its organiza=-
tion and financing, of the Latin American School of Social Sciences
(FLACSO), such an organization would have various roles::the‘preparatiqn
of research cadres at the postgraduate level; study of problems ccncerning
the region as a whole; and, determination of the acope“og é system of
scientific acknowledgment to compensate and.rewafd,rgseafch tha: leads
to the solution of problems of reglonal nature without lqwefing~
accepted scientiiic standards. ‘ .

Some institutions for strengtheging regiqnél‘cooﬁeration have
been proposed. Qutstanding among_theﬁ are the technolégicgl‘1nformation
network suggested by SELA and the Reglonal Center of Transfer of -
Technology by UNCTAD. ¢ne recommendation in this regard would be to
foster 1deas of such a kind within the.framework of Latin American
reality and interests.

/Another
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Another mfght be that of the possibility of imtroducing rezarch and
development progrsms on basic export goods (oil, bauxite, copper, coffee,
cotton, graln) in order to identify problems and increase competitive
advantages of theseé strategic products, o .

‘It would be eupedient to take advantage of the. facilities offerad
by the Uaited Nations University (UNU) for launching research and scientist-
exchenge programs in a selected group of areas {nutrition,. natural resources,

arid zones, development in the damp tropics) and esxplore the possibility
of a UNU study = with the effective support of regional lnstitutions = on
existing end potential centradictions between technological conduct of '
transnational companfes operating fn Latin America and specific policies
of national governments on the subject. - .

One formulation that calls for immediate action on the part of the
countries of the region 15  the setting up of an 'early warning" system
to study scientific and techmological advances that are origlnated in the
industrislized countries and could be of :special value or benefit for
Latin Americen countries or which might adversely affect their economies
or their economic development.

All these proposals do not preclude or detract from others that heve
come up in reglonal discussion even though they may not yet have crystal-
lized, such as the homologation of academlc degrees; the sgrecwent of common
criteria on technical standards, the establishment of engineering and
consulting firms; the training of groups of- investigators in the historical
study of sclence and technology.

¢) The intermational lavel

s

Overall actions would come under the Action Program for the New Inter=-
national Economic Order. It contains recommendations on an international
. code of conduct on the transfer of#technology;,priority-aécesa tb'ﬁecﬁnology,
and.the‘Qegulétion of.traﬁe ﬁraéfibgs.éj' Modalities of coopération between
developipg countries, which 1nclu§e the reglén, ére‘alsd emerging..

’

37 ee Resolutioh 3202 (S-VI), March, 1974,

‘isupplementary
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‘Supplementary indications will be necessary, ‘as well, that.refer,
respectively, to developing countries, underdeveloped countries, and the.. -
United Nations system.- ' o

Since scientific resources have accumilated significantly in the
industrialized countries, they should make their contribution through

‘spéciﬁl science and engineering programs for developing countries; provide
ing equipment and'tnfbrmation: eliminating technical barriers to imports

of goods produced in the'fégidn*'breferential financing; and other reldted
aspects.  Bilateral and miiltilateral medns of cooperation could be utilized
for coneretizing these proposals.

The support of the industrialized countries is needed for approving
codes of conduct on transnational companies and- transfer’ of technology,
which have been thoroughly discussed by the 1nternationa1”commnnity.ﬂj
It is being ‘sought through these measures to:reduce hzrmful effects on_ the
development and the independence of the nationg of the periphery and, in
particular, to eliminate restrictive practices, distorsion of consumpgion
patterns, and undue interference with national systems. Efforts to rectify
agreements on patents and trademarks and to adapt them. to .the sociloeconomic
needs of developing countries are directed towards the.same pdal. Thanks
to the work of the World Intellectusl Property Organization (WIPO) and .-
"UNCTAD and various indepéendent studies, it is known that these agreements
have deficiencies that interfere with technological development and the
| ‘competitive capaclty of peripheral countries.-s-/. .

Likewise, broad prospects for exchange and cooperation between
Latin America and the countries of Asla and Africa are opening in the realm
of the principles of collective selfwreliance, These principles imply,
on the one hand, a bettermnegotiating position vis~a~vis the industrialized

4/ See, Uhited Nations Las corporaciones wultinacionales en ‘el desarrollo
mundial (ST/EGA/190), New York, 1973, and UNCTAD, Informe del Grupo
Intergubernamental de expertos gobre un cédigo internacional de conducta
para la transferencia de tecnologia acerca de su quinto periodo de seslo=
nes {TD/AC.1/15), Feébruary, 1978." ‘

2/ For additional information see UNCTAD, Efectos de las marcas sobre el
pxoceso de desarrollo de los pafses en desarrollo (TD/B/C.6/A.C.3/3),

June, 1977; and C. Vaitsos, 'Patents Revisited: Their Function in -
~ Developing Countries”, The Journal of Development Studies, October 9, 1972,

[countries
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coﬁntriésﬁéﬁd;“bhithé othe?, expectatlions of ¢stgblighing new links and
" optione dtffevent from thbsé prevatling in: the present international division
of labor. : SR G .
‘Technical astistance between developing gountries has been carried out
80 fafflérgelj'through the United Nations system, but it is felt that it
could be more direct and be complementary of the foregoing. Laiin America
has = in some sectors = skilled and semi~skilled personnel who.could be
very useful in the more backward regions, through agreemnnt‘betwgen_8°V8rn“
ments and under fixed-term contracts. This contribution would be of mutual
advantége and would facilitate the establishment of. joint institutions aund
'progréms for training and the transfer of persomnel (transfers could
eventually include other development factors).
As far as the United Nations system itself is concerned the govern=
meﬁts could present filve proposals which, if accepted, would provide tangible
benefits for seientific and technological developuent of the peripheral
| nations, including Latin America. - .
The first would be the establishment of the Industtial and Technologi-
cal Bank considered at the Second General Conference of the UNIDO,mjiad
entity concerned with various aspects of technologicel information and the
A ékploitétibn~of resources, including suppliers, obtaimnment of licenses and
- poteﬁtial'ufiiization of wastes, and sectoral orientation of investment
at the world-widé level. L
" This proposal’ is part of a broader concept on the establishment of an
internatlional network for the exchenge of technological informstion which has
alréady'Been‘discussed at various United Nations forums, The 1dea would be
to integrate certain information programs carried out at present - without
" the cbngruénce that would be expected ~ by various components of the United
Nations system; to improve personnel training; promote nationsl and regional
information policles; and, identify, with the active cooperation of the
regioual‘committees,.the_requ;regeqts‘forhestablishing a worldwide information

1/

network -

6/ For additional {nformation, see UNIDO, Establishment of an Industrial
and Technologlical Information Bank (7D/B/C.3/52}, August, ., 1976.

7/ See Unfited Nations, Establecimiento de uns red para el intercambio de
informaci8n teecnoldgica (E/53839), June 14, 1976,

/These measures
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These measures could be implemented at the regional level with the
. support of the correspending funding organizations. The programs of the
varlous regionz could be 1linked up later. -

The second proposal.would be that the Unitéd Natlfouns University should
congolidate its training and research progrems, as has been explained, and

.give them the desired selectivity.éj '

The third would consist of attending to the issues relatad to the
"appropriate technologies” in accordance with the work being dome by the
Advisory Committee (ACAST), the UNIDO, the ILO, and severgl nengovernmmental
institutions. . These technologies imply, on .the one hand, radical eriticism
of certain effects of the dominant technology (fnequality, heterogeneity,
bureaucratic centralization, environmental destructicn) and, on the other,
research on new combinations of inputs so as to create an alternative
techuological style. =Tt would be advisable, in this sense to investigate
the feasibility of instituting an overall program of registry, information,
creation, and dissemination of appropriate technologles. It is understood,

by definitfon, that appropriate technologles would have to be adapted to
local needs, which explains why these ldeas put into practice in a world
wlide framework will have to be adjusted to those requirements. -

The fourth would be related to the need for having an 4nternationsl
financisg mechanism specialized in the promotion of scientifie and technoloe
glcal progress of developing countries, As is welleknown, thé RIO rEpcrégj
proposes the formation of a Technological Development Bank elther as a
new entity or as an additional functien withia a broadened investment bank.
The purpose of this mechanism would be to: support research 'on problems
of the poor countries; mobilize supplementary funds for information net=
works; stimulate exchange and advanced training of scientists studying the
problems indicated; cooperate in the publication of the studf{es; and, prompt
the regional jolnt purchasing of technologies. ' In keeping with several - :

-8/ See The United Nations University, Proceedings of the Ninth Session
(UNU/C/9/%L.4), Tokyo, December, 1677.
9/ See J. Tinbergen (compiler),_La reestructuravi&n del orden - 1nternac10na1,
' FCE, Mexico, 1977 .

Jof the
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of‘fhe”fgfégbing observations,“instituﬁibﬁs-.bf é'regianal character

- such as the Interwﬁmarican Developm_nt Bank {1DB) = and the United Nations
nevelopmﬂnt Program {UNDP) might anticipate studles of this kind.

' The fifth, of great importance for the redistributioa of the intere

’ national technological effort, is the establiehmant of a list of experts

and consulting and engineering firms of the third wor-d which would be glven
preference by the international organizations.

3. Conclusion

Five criteria hsve been suggested that could govern the formulation of a
regional action program in science and technoibgy: 1) collective and self
sustained self-reliance; 2) social rediétribufi&heﬂrieﬁtation; 3) the
necessary convergence in the actions; 4) Incredsing participation of
fnterested groups, and 5) cooperation with other developing regious.

Ideas already discussed at varlous forums and, oh the point of being given
the final touches in some cases, wete reconsidered in the light of these
criterla; others have been added to them that arose in the cdufse of verlfye=
ing-the importance of scientificwtechnical development and the obatacles

- 1¢-faces. ’ ’ ' '

A few final Gbservations are in order. Like other developing countries,
those of Latin America will hate to cope simultaneocusly and in a competitive
internatfonal situation with a series of problems that present industfiallzed
countries each solved separately and under more favorable ¢onditions in
their day. One of thaege is sciontific~technical inadecuacy at a time when
innovetion, which 1s based on research, has become one of the main determine
ants of growth and social development at the world level,

Furthermore, tha gqp between some countries and others is unquestionably
greater than the one that can be inferred from the economlc and scientific
history of last century. 4&nd, in addition, it is even wider than the
technological gap between industrialized nations today. The lack of the

technology requirad by the reglon creates new problems that complicate the
long=standing ones.

gwﬁ@ﬁmﬂthout
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‘ -Without quegtion, the te;hnologigg}.chgllengg?;s”,sgr;ops. n
" contrast to physical and finencial resources, whose mobilization and.
utilization can suffer delay without irreversible effects = albeit
important = upon growth, the weskening of intermal scigntif;c capacity
can spell the definitive segregation of the countries in which it occurs,
affecting the factors that determine, at present, wealth, welle-being,
and power among nations, If that happens, national and regional progress
would be impaired because techmological dynamics in the industrial centers
follow an exponentisl path, augmenting the disparities broughtabout by
other circumstances. N - |

It is unlikely that these trends can be halted.  Paradozically,
general opinion on the physical Iimits of growth - aB well as the relative
dependence of the advanced countries on 'the supply of strategic materials
from peripheral countries -~ hastens the pace of innovation.

These hazards of technological backwardiess seeem to have been
" understood in Latin America as the specific policies put into effect in
that regard and the concerns expressed by the region ag various internmas
" tional forums indicate, “Nevertheless, sharp discrepancies may develop -
between declarations of intént and the manner in'which policies are-.actually
carried out., Unfortunately, it would not be the ffrst time this happened.
It is not for lack of ideas = it should again be stressed - that & regional

" action program might be weakened; the danger lies, as in other aspects of

" development and cooperation, in a potential weakness of‘the collective

will for putting these ideas into practice.






