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' • INTRODUCTION 

In 1976, the Economic and Social Council of the United Nations recommended 

that a world conference be held for studying and determining new modalities 
1 / 

of cooperation in the f i e ld of science and technology.— This step was 

taken in response to the o f t expressed desire of the international conimueity 

that e f for ts be made to foster closer and better relations between countries 9 / 
in order to fac i l i ta te their social and economic development.— I t was 

stipulated in the recommendation that in earmarking the resources of 

science and technology, priority be given to mitigating, on the one hand, 

glaring overall and localized imbalances by removing obstacles to the 

free flow and appropriate application of knowledge which might otherwise 

solve cr i t ica l problems and, on the other hand, to improving the capability 

of a l l the developing countries for selecting end absorbing. the technical 

and scient i f ic innovations that might be most useful to them. 

In this way, international rapport would be favored and the basic 

needs of broad sectors of humanity would receive due consideration. 

Attention has already been given to the study and adoption of an 

overall, unified scient i f ic and technological development program which 

has received encouraging support from Latin America. Over the last decade 

and a half , governments and regional organizations of this continent have 

been expressing their desire to organize and promote scienti f ic and 

technological act iyit ies in an ef fect ive manner by making them compatible 

with development and cooperation cr i ter ia . 

Certain of such criteria have already been studied.^ Generally 

speaking, they comprise responses to the inadequate and sons times contra-

dictory nature of recent Latin American development experience and to the 

1/ ECOSOC, E/RSS/2035 (LXI) and 2035, August, 1976. 
2/ United Nations, Declaración sobre el establecimiento de un nuevo 
~ orden económico internacional (A/RES/3201-3202) (¿ -v i ) , May, 1974. 
3/ See the Informe, f inal de la Reunión Intergube mastri tal sobre Ciencia, 
~ Tecnología y Desarrollo en America Latina (ST/CEÍ'Í17*Coxif.53/L.5/Rev. 1 ), 

Mexico, November, 1974. 

/expectations 
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expectations that technological advances might make i t possible to over-

come obstacles of a structural nature J ^ 

This document contains a number of ideas that have been expressed 

in the region with respect to scientific-technical advances and the 

policies that have been applied in relation to them in order to help 

define for Latin America the philosophy and objectives of the act iv i t ies 

that are the subject of this Conference. 

After having looked into act iv i t ies related to trade, financing, 

economic integration and internal structural changes of the region, i t 

seems pertinent now to consider the significance of technology, thereby 

complementing and enriching the topics touched upon previously. Strictly 

speaking, interest in this topic has always been latent in Latin America; 

i t was underscored in previous studies on the disparate e f fects of 

technical progress in countries of the center and those of the periphery; 

of the growing incidence attributable to external financing in conditions 

of balance of payments d i f f i cu l t ies , and most clearly so on substantiating 

the insufficient dynamism of the economies and the inappropriate or undue 

use of funds which are scarce, to boot. 

I t would appear, then, that the time has come to dalve more deeply 

into these aspects - general as well as specific « of scientific-technical 

dynamics from three standpoints. 

The f i r s t would be that of cooperation 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 a l l 

as a means of fostering fruit ful good relations. 

The second would involve the opportunities that are opening for 

greater cooperation among developing countries, a l l equally concerned 

about the inadequacy of their respective economic progress and the limitations 

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

4/ See the Report of the Latin American Mseting of Governmental Experts 
on Science and Technology for Development (CEPAL/MEX/ELCT/5/Rev.1), 
Mexico, October 31-November 2, 1977 and the suggestions of. the Latin 
American Group of ACAST which met in Mexico on June 1-2, 1978 . 
(CEPAL/fcZEX/ACAST/RGLA/1¡1). 

/similar 
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similar factors indicates, i t would seem that jo int technological«development 

programs might contribute to enabling a l l such countries to overcome the 

indicated limitations.• Furthermore,'Latin America's-relative advancement 

in comparison with other developing regions would make i t possible to 

provide technological«cooperation mechanisms and programs between regions. 

The third standpoint would concern speci f ic problems that the 

Latin American countries meet both in their relations abroad (In connection 

with imports of capital and technology) and with domestic innovations 

required for their respective development. 

In this l ight , the present document - which follows upon other 

studies and experiences already taken up on various occasions - i s submitted 

for consideration to the 'Regional Preparatory Meeting, of the United Nation® 

Conference on Science and Technology for Development.-^ 

Consequently, i t has been sought here to analyse certain aspects 

of scientific-technical development under current conditions in the Latin 

American countries with a view, essentially, to contributing to a program 

containing ideas and mechanisms that would make i t possible to ut i l i ze 

science and technology for dealing with some of the structural inadequacies 

to development that exist . This document also aims to contribute, from 

a Latin American viewpoint, to the identi f ication of the factors responsible 

for the disparity in technological knowledge among the various countries 

and to the establishment of a degree of cooperation and solidarity among 

them that could eliminate or attenuate those differences. 

This secretariat document parallels and is complementary to the forth-

coming national and sub-regional reports. Together, they present a picture 

of the problems, pr ior i t ies and tasks that the Regional Meeting must consider. 

This document has been divided Into f i ve chapters. The f i r s t 

contains an outline of the problems that prompted convening the Conference 

for which the document is intended, as well as of the implications of those 

5J In addition to documents presented by CEPAL at the Intergovernmental 
Meeting on Science, Technology and Development in Latin America 
(Mexico, December, 1974) see the pertinent chapters in America Latina 
y las relaciones internacionales (E/CEPAL/l024), Guatemala, 1977. 
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problems at the regional level; In the second, the characteristics 
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 governed 
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 member countries in 
order to highlight the possibility of applying scientific»technical knowledge 
precisely to their common problems. Lastly, in the f i f th chapter suggestions 
are put forward for an action program which contains various proposals 
that i t is thought could contribute to improving the current status of 
the issues identified. 

/I. PROBLEMS 
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I . PROBLEMS AM) SCOPE OF THE CONFERENCE 

There are three basic problems that call for the attention of the.United 
1/ 

Nations Conference on Science and Technology for Development (UNCSTD)" 
In the1 f i r s t place, the stock of useful-knowledge, unprecedented in history, 
that i s available today has barely served to provide-for the basic needs 
of broad strata of humanity. Secondly, research and innovations tend to 
be concentrated in certain geographical areas (industrial countries) and 
agents (multinational corporations), and in addition they appear to stunt 
the v i ta l i ty - ahd, in some cases, the v iabi l i ty = of the scienti f ical ly 
less-developed countries. And, thirdly, the institutions and mechanisms 
that form part of the international community - including the United Nations -
play only a fragmentary and obviously inadequate role for solving these 
problems. 

Various studies conducted for the purpose of elucidating the deter-
minants of economic growth confirm the positive nature of building up 
scienti f ic knowledge and of the inter- and intrasectorai transfer of the 
results of this stock of research. Science and technique join the classical 

: factors of production (natural resources, capital and labor) lending them 
new potentialities easily identifiable in industrial societies. In addition 
to broadening and diversifying supply, technological progress has given 
that supply and the comparative advantages offered greater scope and 
importance which, furthermore, grow in proportion to the increment of 
available information and of the possibil it ies of putting i t to productive 
use. This brings about significant changes in the context and terms of 
economic competition, as well as in the nature of Sectoral and international 
interdependencies. Thus, productive activity and technology mutually 
reinforce one another, but, at the same time, they give rise to intermittent 
cycles of expansion and structural breakdown. 

U For a detailed study of UNCSTD's background, see United Nations Conference 
on Science and Technology for Development; Background, objectives and 
regional implications (CEPAL/MEX/ELCT/2). September. 1977. 

/The vast 
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The v a s t s t o r e o f knowledge accumulated o v e r the p a s t two hundred 

y e a r s , whose s o c i a l u t i l i t y i s o b v i o u s , has c o n d i t i o n e d the l e v e l s o f 

l i f e i n i n d u s t r i a l - s o c i e t i e s , bu t those b e n e f i t s have been r e s t r i c t e d t o 

c e r t a i n g e o g r a p h i c a l areas and c e r t a i n segments o f s o c i e t y . I n o t h e r s , 

b a s i c f o o d , c l o t h i n g , h o u s i n g , and j o b needs have n o t been met and d i r e 

p o v e r t y has become even more acute a t the same time t h a t s c i e n t i f i c i n f o r m a -

t i o n has i n c r e a s e d . 

Two r e l a t i v e l y w idespread a t t i t u d e s have a r i s e n i n the d e v e l o p i n g 

c o u n t r i e s as a consequence o f t h i s c o n t r a d i c t i o n between the growth o f 

s c i e n t i f i c knowledge and i t s i r r e g u l a r and f ragmentary spread w h i c h has 

produced the b a s i c imbalances d e s c r i b e d . One i s a r a d i c a l s k e p t i c i s m 

r e g a r d i n g the a p p l i c a t i o n o f modern s c i e n c e w h i c h , as some t h i n k , i s 

r e s p o n s i b l e f o r the u n d e s i r a b l e e f f e c t s i n d i c a t e d . The o t h e r i s a k i n d 

o f " t e c h n o l o g i c a l popu l i sm" w h i c h , a c c o r d i n g t o some, w i l l make i t p o s s i b l e 

t o i n t r o d u c e the " p r o p e r " i n n o v a t i o n s ( t he p r o b l e m a t i c a l na tu re o f t h i s 

a d j e c t i v e w i l l be d i s c u s s e d f u r t h e r o n ) to overcome l o n g - s t a n d i n g 

d i s o r d e r s , and f o s t e r s e l f - d e t e r m i n a t i o n . 

I n any c a s e , the paradox o f the s c i e n t i f i c p o t e n t i a l a v a i l a b l e and 

the needs be ing observed can a p p a r e n t l y be a t t r i b u t e d t o the in te rdependency 

t h a t has been c r e a t e d , w h i c h g i v e s r i s e t o the i n e q u a l i t i e s t h a t c h a r a c -

t e r i z e the modem w o r l d . The approach to t h i s problem w i l l have t o be 

s t u d i e d by the Conference and c o n s i d e r e d i n i t s l o n g e r - r a n g e o u t l o o k . 

T h i s c o n t r a s t i n v o l v e s the second key problem o f the Conference . 

Reference has been made t o the form i n w h i c h r e s e a r c h w o r k e r s , r e s e a r c h , 

and economic i n n o v a t i o n s tend t o be c o n c e n t r a t e d . Over 90% o f the w o r l d ' s 

r e s e a r c h e r s work i n l e s s than ten c o u n t r i e s ; the c o n c e n t r a t i o n o f r e s e a r c h 

p r o j e c t s i n l e a d i n g c e n t e r s and i n d u s t r i a l l a b o r a t o r i e s i s even h i g h e r ; 

and, technicoeconomic i n n o v a t i o n s are absorbed l a r g e l y by the advanced 

c o u n t r i e s . 

There i s ev idence t h a t t h i s c o n c e n t r a t i o n o f s c i e n t i f i c and commerc ia l l y 

u s e f u l knowledge e n t a i l s - a p a r t from the economic e f f e c t s - p o l i t i c a l 

advantages i m p l i c i t i n the l i n k s between n a t i o n s and t h a t t e c h n o l o g i c a l 

s u p e r i o r i t y i s t u r n e d i n t o g r e a t e r p o s s i b i l i t i e s o f c o n t r o l o v e r d e v e l o p i n g 

c o u n t r i e s . 

/The s p i n o f f 



She spinof f • from technological!:•'. progress received .by .the ..developing 

countries has been tenuous. The reasons f o r ..their r e l a t i v e bypassing 

are complex and have deep h i s t o r i c a l and cultural roots, t h i s phenomenon 

resulting e i t h e r from the modalities that characterised their re lat ion to 

the industrial centers o r because o f the s low ( i f n o t circumscribed) nature 

o f t h e i r " i n t e r n a l t rans f o r m a t i o n s . I n any case , these c o u n t r i e s have n o t 

c r e a t e d i n t e r n a l c a p a c i t y - o r t h a t which has been c r e a t e d meets w i t h 

s e t i o u s o b s t a c l e s - . f o r i n t e r p r e t i n g , a b s o r b i n g , and s e l e c t i n g the : t a n g i b l e 

m a n i f e s t a t i o n o f a t e c h n i c a l p r o g r e s s t h a t u s u a l l y resembles an a r t i f i c i a l 

g r a f t , w h i c h i s subord inated to investment programs whose r e s u l t s are 

b a r e l y p e r c e p t i b l e b u t which n e v e r t h e l e s s impinge upon n a t i o n a l o p t i o n s 

end the m a n i f e s t a t i o n s t h a t development produces i n those r e s u l t s . 

Regardless o f the i n d i c a t o r used ?« supp ly o f sc ient ists and eng ineers 

i n ' r e l a t i o n to total p o p u l a i i o n j s h a r e of, research and development in 

n a t i o n a l e x p e n d i t u r e ; t e c h n o l o g i c a l content o f e x p o r t s i t w i l l show 

t h i s distressing c o n t r a s t between the w o r l d p o t e n t i a l o f s c i e n t i f i c - t e c h n i c a l 

resources and the s l i m n a t i o n a l p o s s i b i l i t i e s o f c r e a t i n g them. 

These phenomena are mani fested i n the form i n which r e c o g n i t i o n o f 

s c i e n t i f i c achievement ( the Nobel P r i z e s , f o r i n s t a n c e ) i s g e o g r a p h i c a l l y 

d i s t r i b u t e d . They are almost i n v a r i a b l y awarded to s c i e n t i s t s o f i n d u s t r i " 

a l i z e d c o u n t r i e s i n which c l o s e to 2% o f GDP i s devoted to r e s e a r c h w b i l e 

i n the underdeveloped c o u n t r i e s t h i s i t em accounts f o r o n l y 0.2% to 0.57®. 

Wi th t ime, the advantages a c c r u i n g from t h i s s i t u a t i o n tend to be 

cummulative. I t i s Understandable t h a t advanced s o c i e t i e s en joy a series 

o f advantages t h a t b u i l d up when the p r o d u c t i v e processes and w o r l d t rade 

depend to a s i g n i f i c a n t degree upon t e c h n o l o g i c a l c a p a c i t y - an a v a i l a b i l i t y 

f o r the p u b l i c and p r i v a t e - en t repreneur o f the i n d u s t r i a l c o u n t r y t h a t 

ahtecedes h i s d e c i s i o n s - and when i t i s , i n t u r n , s e n s i t i v e to investment 

c a p a c i t y and s c a l e economies. This does no t , occur i n .the backward soc ie t i es . 

T h e i r modest s c i e n t i f i c p o t e n t i a l i s coupled with p r e c a r i o u s n e s s and 

f inancial r e s t r i c t i o n s that impede f i r m p r o g r e s s in i n d u s t r i a l i z a t i o n and 

bus iness t r a n s a c t i o n s . This i s another v i t a l problem t h a t must be faced . 

/These considerations 
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These considerations on the disparities in scientific availability, 
the concentration of technical progress, and the restricted application 
of knowledge lead into the third problem which arises from the limitations 
of multilateral 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 operation over the years that have dealt with disparate 
features of technical assistance in order to cover certain 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. I t has been impossible, neverthéless to arrivé at a unified 

concept of world technological development nor is a satisfactory system 
2 / 

of coordination yet available.— 
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 i t , have 
made i t possible to go about unifying viewpoints while the United Nations 
has sought to put the joint programming of scientific-technical tasks into 
effect. In any case, all the interested parties appear to be in agreement 
that the Conference should try to channel scientific and technological 
activities in a coordinated way without neglecting the possibility of 
reorganizing the economic and social sectors of the United Nations system 
and other components of the international community. 

These are the problems that prompted the holding of the Conference. 
Nor are they unfamiliar in Latin America; they have arisen there in various 
guises throughout its development process. For this region, the alternatives 

2/ See recent discussion on the topic in the Comité de Ciencia v Tecnologfa 
para el Desarrollo, Informe del cuarto perfodo de sesiones (E/1978/33, 
E/C.8/58), February 6-10, 1978. 

/are not 
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are not between the indiscriminate transplantation of knowledge on the 

one hand and self»segregation from world technological flow on the other. 

I t i s rather a matter of combining intell igent selection of those tech» 

nologies with increased internal potential. In this manner, i t wi l l be 

much easier to meet the needs of dynamic activit ies and to find specific 

solutions for the sectors and strata bypassed by development. 

Shis f l ex ib i l i t y should in no way be considered a fortuitous matter. 

I t reflects the characteristics peculiar to regional evolution and is an 

expression of the role that science and technology must play in removing 

stubborn, obstacles. In this sense, Latin America is called upon to formulate 

an agreement, of some kind regarding the criteria and mechanisms that should 

be applied to mobilise those resources either internally or within a frame-

work of reorganization of i ts external connections. Such an agreement 

could be reached in the course of the preparations for the Conference which 

would not preclude that in time i t might take on a dynamic o f , i t s own in 

keeping td.th the region's characteristics and priorit ies. 

To be sure, responsibility for the actions that should be launched 

devolves upon the national entities and processes0 The consensuses wi l l 

take on v i ta l i ty and be realist ic to the degree in which resistances and 

distortions - which originate in the modes in which technical progress 

was absorbed - are overcome. 

A number of circumstances conclusively indicate that i t would be 

advisable to convert the UNCSTD into an international consultative 

mechanism and a pol i t ical act of paramount significance. The f i r s t of 

these is that the considerable fund of knowledge amassed during two hundred 

years of scienti f ic and industrial revolution is hardly brought to bear 

upon remedying the situation of the less»developed countries and that not 

only the governments, individually, but also the complex interdependence 

of the international system whose structures and mechanisms seem to create 

Inequality, may be considered responsible for this. 

The second is that the gap between the countries that have scienti f ic 

resources and those that do not tend to be perpetuated instead of decreasing, 

since those resources seem to be definitely concentrated in the space and 

/areas 
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areas of Interest of the advanced countries. Dependant upon those 

countries, and lacking mechanisms of their own for learning and creating, 

the peripheral countries are limited, in the best of cases, to superficial 

imitation and minor innovations; with technological passiveness as an 

irreversible limiting factor, characterizing no small number of them. 

Lastly, the international community - including the United Nations -

must become aware of the importance of these issues and problems for 

preserving general well-being and peace. Neither physical resources nor 

unilateral actions are sufficient any more. Because of i t s localized and, 

at the same time, profound Impact,the scienti f ic store is leading the 

advanced economies into postindustrial stages. Mew concepts and mechanisms 

are called for - which wi l l have to put forward at the Conference - to 

spread the benefits of that fund in such a way as to reach the lagging 

nations. 

Latin America occupies a leading position in this panorama fraught 
with concern. Technical»economic dualism, ambivalent internationalization, 
and pertinacious backwardness are no strangers to i t . At the same time, 
however, achievements inherent in industrial maturation, in the regional 
organization of act iv i t ies, and negotiations with third-party nations 
make up part of i t s historical and contemporary background. Latin America, 
at a point midway along the road between the industrialized and least 
developed regions, must ful ly realize the nature of the situation in which 
i t actually finds i t se l f and bring i ts own experiences to bear upon the 
rest of the world. 

/II . SCIENTIFIC 
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XI. SCIENTIFIC AND TECHNOLOGICAL DEVELOPMENT IN' 
. LATIN AMEBICA: GENERAL BACKGROUND 

This chapter presents a general .pietur© of the background against which 

science and technology is applied to the development process in 

Latin America. Beginning with a very broad analysis of the main features 

of the economic evolution of the region during recent y e a r s i t goes on 

to compare those features with the way in which technological innovation 

has actually taken place in Latin America. Lastly, because of the 

diverse national situations in the region, an attempt is made to typify • 

their respective capacities for absorbing and developing technological 

innovation. . 

1. Nature of the economic evolution 

The subject of technological change has not been adequately integrated 
within the framework of the development policy but, notwithstanding, less 
and lass i t is considered as an exogenous variable. In fact, the possi-
b i l i ty is being accepted that the pace, nature, and orientation of techno-
logical change in a given society, the social and pol it ical process and 
the general operation of the respective economy are closely inter-related. 
Consequently, there is no doubt that the type of technological policy that 
should be fostered is decisively influenced by the style and strategy of 
development. In each case, the roles and participation of the state, 
foreign investment, and public or private enterprise w i l l d i f f e r as wi l l 

incentive and control policies and the relative priorit ies assigned to the 
2/ various sectors of economic activity and social development. 

1J For a more detailed analysis see El desarrollo económico y social y 
las relaciones externas de América Latina (E/CEPAL/1024/Rev. 1) 

2/ See Progreso científicotécnico para el desarrollo de América Latina 
(ST/CEPAL/Conf. 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, the accelerated advance of production of 

manufactures and their export wi l l call for a process of technological 

change that gives priority to the util isation of "advanced" technology; 

i f , on the contrary, the development style tends to concentrate attention 

on the solving of problems of cr i t ical poverty, underemployment, and dis-

parities of income and consumption, i t w i l l place greater stress on the 
/ v. 

use or creation of autoctonous technology and the adaptation of external 

technology to conditions that require a greater labor input per unit of 

capital and production. In that case, technological policy w i l l seek also 

to attain an e f fect ive absorption and internal dissemination of the tech-

nical knowledge necessary for raising the levels of productivity of trad-

itional small-scale activit ies and, particularly, of agricultural 

production. 

To be sure, none of these options, 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, the growing complex-

ity of their development policies, the evident relative weight - -varying 

from country to country-of the public sectors, and the noteworthy 

advance implied by the adaptations of policies aiming simultaneously to 

growth and transformation objectives, are being translated into diversified 

demand upon the scientific-technical apparatus ranging from f la t ly incor-

porating technology to the adaptation, creation, uti l ization, and improve-

ment of traditional technics peculiar to the respective milieu. 

Today, Latin America is a region in which modern industry prospers 

that penetrates increasingly into vanguard sectors and acceeds to markets 

of the economically more advanced countries. However, there survives 

together with this industry, a stratum -whose relative weight in terms 

of number of establishments and employment surpasses the foregoing one by 

far - composed of medium-si'je, small and handicrafts establishments of 

very low ef f ic iency, barely articulated with the modern sectors because, 

/instead 
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instead of there existing a complementary relationship with respect to 
them, i t i s , rather, a competitive one«, A similar and perhaps even more 
marked condition is to ba found in other sectors, particularly agriculture 
and commerce. „ • " 

- In fact , i t the productive structure is studied taking the techno-

logical strata into account, the familiar problem of structural hetero-

geneity that characterizes Latin America comes to the f o r e . ^ Taking the 

region's economy as a whole, quite a small percentage of the population 

works in the modern sector (a l i t t l e over 12%) and that i t , nevertheless, 

generates over half the production of goods. Some of these (and certain 

services) that directly or indirectly satisfy certain types of demand are 

produced especially or exclusively by this stratum. 

In the mining and manufacturing sectors, the modernized sphere bears 

a greatet relative weight ; particularly mining becausë of the ' large export-

ing establishments involved. Outstanding in; agriculture, on the other hand, 

is the scarce absorption of labor by i ts modern sector, which gives rise 

to a most uneven ratio among the variables selected in this sector. 

The so-called "primitive" sector l ies at the other end of the 

spectrum. Despite the fact that i t contributes only 5% to material 

product i t s t i l l accounts for more than one-third of regional employment. 

A large part of agricultural employment (about 65%) and not incon-

siderable portion of agricultural product (almost 20%) is connected with 

the "primitive" sector. I t appears evident that a considerable amount of 

rural self-consumption is involved in this. This is not the case with 

manufactures which provides 1. 5% of the product while accounting for- nearly 

187» of industrial employment. 

The intermediate stratum is most "in balance®1 from the standpoint of 

the employment~product r a t i o n , w i t h h a l f thè number o f jobs and somewhat 

3/ See Aníbal Pinto, "Notas sobre los esti los de desarrollo en América Latina", 
Revista de la CEPAL, 1st half of 1976. 
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over 40% of the product derives from this stratum. I ts role is partic-

ularly important in manufacturing which provides 657« of industrial jobs 

and generates over one-third of the product. I t has a very small share 

in mining production,although more than one-third of those engaged in 

this occupation belong to that level which establishes a more unfavorable 

ratio between the sectors under consideration. 

The type of external relationing is another characteristic aspect of 

the region, that, is to say, of i ts degree of foreign dependence which, in 

turn, is indicative of the measure of integration into the scheme of 

international labor division. As Is well-known, the region shows rela-

tively low export and import coeff icients, on the average, basically 

because of the situation with respect to the larger countries. . These 

coefficients range from about 107. for Brazil, Mexico, and Argentina to 

over 30% for certain Central American economies. Most of these coeff icients 

increased during the past decade and the situation accentuated even more 

throughout the seventies. 

This trend has been reinforced by other phenomena which contributed 

to creating a dif ferent structural situation. On the one hand, in the 

sixties, the importance of external financing increased in the coverage of 

the also larger trade-balance and current-account def ic i ts. On the other 

hand, external "relationing" was likewise reinforced by the increasing 

gravitation of the transnational companies in the regional 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 

concentration on primary export while there was an increase in the share of 

sales of manufactures. I t should be recalled that in 1970, about 367. of 

those regional e f for ts came from transnational companies, a percentage 

that does not appear to have varied much. 

As far as imports are concerned, the most marked change, although 

not spectacular, was the lesser participation of consumer goods and the 

corresponding increase in that of capital goods. 

I t w i l l not be sought in this section to provide an exhaustive enu-

meration of the Latin American characteristics that condition the type 
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of policies 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 heterogeneity already mentioned, stress 

should be placed, on the one hand, on the high rate of population growth 

in the region - and i ts e f fect upon absorption of labor, underemployaient, 

and the search for adequate technologies - and, on the other, on the re l -

ative abundance of natural resources that enables i t to assume, in some 

casés, a privileged position in the world context with respect to the supply 

of certain minerals and tropical agricultural products. Concerning the 

former, I t i s being Increasingly accepted that their optimal uti l ization 

w i l l be attained to the degree in which the most modern technologies are 

applied, an e f for t that should even Include research and development in 

vanguard technology in certain priority areas. 

The region's economic evolution over the last decades which has been 

relatively dynamic in terms of productive-sector growth-has, on the other 

hand, not been-able to bring the benefits of that progress to the majority 

sectors of the population. In fact, most of the countries have not reduced 

the high-income concentration that prevailed three decades ago, a situa-

tion that appears to have become more acute in no few countries of 

Latin America. 

Even though this evolution is not confined to the region, i t is even 

more serious there because i t has the highest population-growth rate in the 

world. Income concentration brings about the well-known distortions in the 

productive apparatus, considerably limiting, thereby, i t s development 

potential and that of the ful ler util ization of available resources, by 

being unable to place them at the service of mass, diversified demand. 

Thus, scale economies cannot be attained nor perceptible advances made 

towards better integrated productive structures. 

The di f f iculty or impossibility of the productive systems to absorb 

their labor forces in a direct consequence of this situation and is res-

ponsible for the high indices of open and hidden unemployment so often 

shown up in national and regional, studies of the subject. 
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This is perhaps the most serious challenge faced by technological 

policy as an inseparable component of general economic and social develop-

ment policy. I t is a matter of finding techniques which, without sacrifi® 

cing productivity levels - or,should this happen, i t would be due to inten-

tional policy ful ly cognizant of social cost-benefit - would permit 

increasing incorporation into production of the vast human resources that 

are seeking to survive on thè basis of act iv i t ies that contribute l i t t l e 

or nothing to broadening supply of productive goods and services. 

Furthermore, a long-term view of Latin America's economic future : 

shows up the complex and changing role that the technological variable wi l l 

play. In fact, 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 market, against the background of 

real i t ies and shifts in the level and distribution of income. 

During the seventies, the region was characterized by a period of 

"internationalization", 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 combination of strong 

demand for primary products and clear-cut improvement in terms of trade 

between 1971 and 1973; growing and dominant participation of transnational 

companies, particularly in the sectors, 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 w i l l take on an important role in the expansion of 

certain activit ies. 

Furthermore, stimuli from the internal market and regional demand are 

increasing. I t should be taken into account with respect to the latter , 

that Latin America absorbed almost one-third (32,87«) of i t s own industrial 

exports in the last f i ve years, the value of which rose from some 850 million 

dollars in the f i r s t year to over 2 bi l l ion dollars in the last. 

The productive structure underwent a profound change as a consequence 

of the above process. The region quadrupled i t s product between 1950 and 

1975, quintupled i ts production of manufactures, multiplied i ts cement 
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production by a.-factor of six, -its energy production by eight, machinery and 

equipment-by-nine,and steel by f i f teen. These important changes of scale 

were linked to substantive changes in the structure, of supply. Latin America 

became industrialized and capable of increasing, i t s self-supplying trans-

portation, communications, and building sectors, as well as a consumption 

structure that covers noa-durable industrial goods and important durables. 

Certain sectors of basic inputs like steel and petrochemicals, symbols of 

the early stages of heavy industry, are already in operation in many coun-

tries of the region. ; 

However, avidness to consume, fanned by modern publicity, is present 

in broad groups of the population. The accumulation required to meet this 

demand surpasses the region's capacity by far. Consequently, i f the indus-

tr ia l structure is considered in relation to the sophisticated levels of 

demand aspired to by the high and medium-income groups and other social 

strata reaching towards them, i t can be seen that factors of imbalance are 

s t i l l strong between hopes and real possibil it ies of f u l f i l l i n g them that 

have so strongly influenced the pol i t ical attitude of the middle groups 

and in the dynamism of the consumer's demand. - , 

The magnitude of production while significant in absolute terms Is . 

something more than inadequate compared to the amount needed to solve the 

problems of acute poverty. Advances are magnified when measured against 

the population making up the modern sectors but shrink when placed against 

the population as a whole, 

The scales, structure, and relative importance of. foreign^trade were' 

changed by the. productive transformation. The growth over the f i r s t f i f teen 

postwar years, based largely upon imports substitution on a national scale, 

prevented the region from participating in the dynamic world trade In 

manufactures. Furthermore, the Latin American share in world trade in 

important . agricultural and mineral products declined. The two factors 

together caused the region to reduce i ts share in world trade from 9% to 

57. between the middle of the decade of the f i f t i e s and the early sixties. 
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In the seventies, however, the countries have been trying to open their 
economies to foreign trade and to diversify their exports, projecting the 
industrialization process beyond the scale of thé national markets. 

The composition and volume of imports also changed as a result of 
the internal productive transformation. The region became an important 
customer of many countries for intermediate and capital goods thereby 
showing up a negotiation potential that Latin America had not yet fully 
put to use; besides which, i t created a potential for intraregional trade 
substitution and expansion of the utmost importance. 

Regardless of the context In which the analysis may be placed, i t is 
undeniable that the public sector and transnational enterprise have been 
the most dynamic factors of production and that they have shown a capac-
ity for mobilizing resources for large-scale activities that should be 
considered one of the most important features of this period. National 
governments and public enterprises in key sectors of the infrastructure 
and basic resources have been particularly successful. The state's man-
agerial capacity is much greater now than i t used to be. Cadres have 
been developed that are capable of instrumenting policies that mobilise 
very large amounts of economic resources, and the biggest public enter-
prises in some countries have reached the point where they are able to 
compete at the world level. 

I t 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 selective 
in order to adapt to competitive conditions of the international market; 
in addition, the technological content has risen and the quality of exported 
goods has improved. 

What is more, a certain shift of productive units 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 decisions of big companies. Their impact is spread in the tecnho-
logy and management fields, and in the financing programs; they are 
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governed, however, by overall long-range policies sometimes divergent 
tfith national interests. And, although the governments have acquired 

experience in regulating the conduct of the multinationals, the f lex ib i l -
i ty these firms have shown in adapting to the most varied restrictions 

without significant loss is noteworthy. 

Latin America is at a higher stage of development in comparison to 
many countries of Asia and Africa, despite the existence of large deprived 
groups - situation that varies from country to country - whose extreme poverty ' 
is comparable to that of strata of the populations of any Asiatic or 
African nation. For example, l i f e expectancy here is 61. 7 years as against 

54.9 in Asia and 45.3 in Africa. The proteln-°calor:le deficiency in the 
two continents amounts to 30% and 25%, respectively while in Latin America 
It is 13%. Government intervention in this area is broad and varied. Indus-
trialization coefficients - which are also indicative of more complex 
internal economic relations in the region -.» are also contrasting, namely, 
24.1% against 13% in Asia and 10% in Africa. 

T h i s disparity i n r e g i o n a l s i t u a t i o n s g i v e s r i s e t o va r ious" topics 

that have an important place in the present discussion on the i n s e r t i o n of 

the r e g i o n in the w o r l d economy and i t s connections w i t h the developing 

world. 

The f i r s t o f these concerns the e v e n t u a l r i s e o f a net? i n t e r n a t i o n a l 

d i v i s i o n o f l a b o r whose c h a r a c t e r i s t i c s and I m p l i c a t i o n s a re y e t t o be assessed. 

S e c o n d l y , the degree o f c o i n c i d e n c e or d i s p a r i t y between the s i t u a t i o n fore-

seen i n this respect and the arrangements or prospects contained in the 

Hew I n t e r n a t i o n a l Economic Order the world community is seeking to intro-

duce should be a s c e r t a i n e d . 

I t would also be a d v i s a b l e to advance i n the f o r m u l a t i o n of p o l i c i e s 

f o r s t r e n g t h e n i n g and t a k i n g advantage o f the p o t e n t i a l i m p l i c i t i n c loser 

" h o r i z o n t a l " l i n k a g e of L a t i n America and the developing r e g i o n e of A s i a 

and Afr ica. ' Lastly, in. c lose r e l a t i o n with the above, i t i s o f interest to 

assess adequate ly the d e s i r a b l e and f e a s i b l e develópméht goals f o r the 

r e g i o n i t s e l f c o n s i d e r i n g the s p e c i a l f e a t u r e s o f i t s p r e s e n t s tage o f e v o -

l u t i o n , mat te rs t h a t should be re -examined i n the l i g h t of the m o d a l i t i e s 
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assumed in various levels by the technological process. This has a profound 

effect upon external relationing at the same time that i t charts uncertain 

courses for the region's major problems. Observations wi l l be made later 

in this regard. 

To summarize, the regional situation is complex in thons countries 

that d i f fer as to the degree in which they have been penetrated by techni-

cal progress, are simultaneously facing long-standing structural problems. 

Among them are lack of equity in social participation in the fruits of that 

progress - shown up In underemployment and urban-rural deprivation - and the 

high degree of external dependency which, although i t varies from one 

country to another exerts a determinant influence on the pace of development 

and the possibility of progressing towards more complex productive struc-

tures. Together with these characteristics, there arise -

factors - the increased value attached at the world level to the natural 

resources that are more or less plentiful in the region and f inal ly , a 

certain awareness there of the potentialities derived from intra-Latin American 

cooperation i f sensimaturity and complementation already attained by the 

productive systems of the various countries is considered. 

These and other characteristics place demands upon the design of 

technological policies -.national, regional, and vis-a«vis third-party 

countries -»which must, in addition be f lexible enough to be adapted to a 

milieu whose productive systems and institutional frameworks are swiftly 

transformed. 

2. The lineaments of scientific and 
technological development 

The forms in which technological innovation makes its appearance in the 
region 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 wi l l be taken up below. Reference wi l l be made 
to certain retardation and deficiencies in order to point up the distance 
that remains to be covered in solving basic structural problems. 
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L a t i n America was relatively ..passive in this ares-.for-,a long time. 
I t appeared that technical change uas considered an exogenous variable inde-
pendent o f economic policy and> at the sans time, i t was assumed that the 

processes of accumulation and industrialization were capable of spontaneously 
generate ©t the opportune moment the local ab i l i ty to absorb, disseminata, 

and create technical know ledge. .. 

The fact did not support these hypotheses. I t i s correct that through 
migrations, trade, Investments, and loans, mani festat ions of the sc i en t i f i c -

technical revolution taking place in industrial centers were transplanted, 
but i t occurred i n l imited and not very selective amounts. Frequently, 
cultural Imitation accompanied a regressive distribution of income to create 
a favorable climate for ostentations forms of luxury- consumption supported, 
by technologies that barely contributed to necessary productive change. 

Within this general framework of limited dissemination and absorption, 
technical advances were incorporated at very d i f ferent r a t e s in accordance 

with the productive and social heterogeneity that characterizes the area; 
Generally, the urban segments, linked to services the industrial sector and 
foreign trade act iv i t ies, adopt styles of behavior that are r e l a t i v e l y . 

a d j u s t e d t o what p r e v a i l s i n i n d u s t r i a l s o c i e t y . T h i s i s no t so i n the 

strata t h a t have been bypassed by development. T e c h n i c a l change reaches 

them i r r e g u l a r l y , d e c o m p e n s a t i n g l i f e and work h a b i t s . 

The c o n d i t i o n s u n d e r l y i n g these processes are h i g h l y -complex. Three 

hypotheses have been put fo rward t o e x p l a i n the n a t u r e o f the r e g i o n s ' s 

s c i e n t i f i c - t e c h n i c a l development. One stresses the ove r - res t r i c t i ve n a t u r e 

o f the t e c h n o l o g i c a l p o l i c y i m p l i c i t i n the i n d u s t r i a l i z a t i o n s t r a t e g y t h a t 

has taken shape s i n c e the t h i r t i e s . As i s w e l l - k n o w n , this s t r a t e g y was 

based on the s u b s t i t u t i o n of t e c h n i c a l l y s imple imported goods ; the demand 

f o r knowledge was s a t i s f i e d f rom abroad w i t h o u t the a s s e r t i o n o f l o c a l e f f o r t 

f o r a b s o r b i n g , s e l e c t i n g , and p r o d u c i n g d i s c r i m i n a t i v e l y . - . i n accordance w i t h 

a v a i l a b i l i t y o f p r o d u c t i v e f a c t o r s and common interests - the m a n i f e s t a t i o n s 

o f t e c h n o l o g i c a l change. They undoubtedly p e n e t r a t e d the economic systems 

b u t i n a piecemeal and i r r e g u l a r manner. 
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Comparative studies show that this evolution was not an inevitable 

e f fect of economic growth. Countries that simultaneously fostered growth 

and research during the decades before World War I I , do not face at the 

present time the problems of technological dependency and anarchic trans-

mission of innovation that are troubling Latin America. To be sure, this 

lack of foresight could be explained to some extent i t i t 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 rise - now 

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 multinational companies upon 

dynamic activit ies implies that the mechanisms and consequences of techno-

logical change operate on the fringe of public policy. The root of the 

asymmetry between technological apprenticeship and industrial progress is 

to be found in these facts, an asymmetry that includes a l l elements of 

scientific-technical supply (academic research centers, extension services, 

consulting and engineèring firms, and legislative, financial, and institu-

tional supporting instruments). 

A hypothesis of a second kind refers to instruments -largely short and 

medium-term - of economic policy whose ef fects would favor an atmosphere 

inhibitory to independent technological development. The limited anticipa-

tion of the impacts of substitutive industrialization linked in some degree 

to over-formal planning policies- r»the scope and nature of the changes in 

development style suggested by those ef fects and, in short, the relative 

conformity vis-a-vis a process of underdevelopment that was successful in 

terms of growth, tends to favor and prolong the application of the instru-

ments of economic policy mentioned. Thus, i t is argued that measures con-

cerning industrial protection, factor costs, public expenditure, internal 
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priceo, end primary-exports incentives have turned- into elements of die-

couragemeat for local supply of knowledge. This also would-have called for 

basic investment and a long«renga planning outlook. Economic policy would 

not have known how to- cope with these requirements. •• 

I f i t s ©cope were not limited to the economic realm, this hypothesis 

on the contradictory and inadequate nature of the instruments would be more 

plausible. After all,:- attention to the scientif ic-research systems, to 

modalities of investment in human capital, and, in general, to the eduatlon 

and university f i e ld has also resulted in errors that af fect the sc ient i f ic-

technical potential. To summarize, economic and social policy would have 

involved adverse consequences for scientif ic and technological development 
even though i t might have had constructive e f fects in certain specific 

4/ segments.— 

A third type of hypothesis points to the circumstances that shape the 
transnationalization of the Latin American economy and society prompted by 
technical progress i t se l f . This view does not deny the in i t ia l disadvantages 
created in this realm by substitutive industrialisation without endogenous 
technical change nor the ambivalent ef fects of the instruments of economic 
policy. Rather, i t f ixes on a new interplay of factors - industrialization 
of scientif ic research, oligopolistic competition between Industrial centers, 
transnationalization of the ecnomic cycle and decision-making centers - which 

has found a receptive atmosphere in certain countries of the region at this 
• / 

stage of development. 

These factors would have three tangible expressions that make up part of 

the Latin American discussion of the subject. One is the reduction of tech-

nological options on processes and products that follow the dominant line of 

the big research-and-development-intensive economic conglomerates. Despite 

the fact that the local learning process is important, I t i s usually limited 

to the passive or peripheral absorption of prevailing technical-economic 

4/ See A. Nadal, Instrumentos de politica cientí f ica y tecnológica en Méjico, 
El Colegio de México, 1977. 
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modules or to minor innovations that do not mitigate basic dependency. 

Another is the deficiency of national policies in this area since they would 

lag behind the guidelines provided by the Industrial laboratories 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 beginning of this chapter. 

The limitations shown by present development would become more marked with 

time i f the predominant technical style is capital-intensive and, in 

addition, i f assumes consumption patterns for some groups similar to those 

of the industrial countries. Objectively, the transnationalization of 

decision-making, links, and innovations would worsen this syndrome of 

in i t ia l and accumulated disadvantages which, in general, is shown by the 

region'8 technological evolution. 

I t 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 growing transnational-

ization of the economies - are complementary. Taken jo int ly , they o f fer 

valid explanations on the nature and limitations of the region's technolog-

ical progress. 

3. Differentiation and convergence 

A situation that must be kept clearly in mind is that the degree of techno-
logical lag in the region d i f f ers from country to country. Each has poten-
t i a l i t i e s and comes up against particular restrictions and, under certain 
circumstances, the advantages and disadvantages may turn out to be more . 
important than the common features of their general development processes. 
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 increased with tin® by the 
unequal endowment of resources among them, their institutional and pol i t ical 
development, and the course of their economic policies. 
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These are especially significant facts in the technological domain 
because the differences in the availability and organization of resources 
are In large measure the 'main fasts conditioning the absorption and- dis-
semination of' technical change. •• 

Variou's criteria"are'put forward that may serve to batter i l lustrate, 
that situation of science and technology.policies, with a view to estab-
lishing a provisional typology. The need is confirmed of exploring prior-
ity areas - an aspect that wi l l be developed later on for i l lustrative 
purposes - so as to relate to the structural heterogeneity. Of course, 
a more detailed analysis would have to distinguish between each of the 
criteria proposed in order to relate them exclusively to the scientific 
and technological development indicators. Various observations w i l l be made 
in this regard. • 

Size appears to represent, in the f i r s t place, a significant condi-
tioner of national options over the long-term. I t could refer exclusively 
to population, per capita income or even territorial dimensions and the 
endowment of resources. Historical end comparative analysis shows, ceteris 
paribus, that size affects the productive structure (small countries 
generally stress primary activity) , capacity for providing and mobilizing 
resources, and the degree of complexity of the economic system. , To be sure, 
the Influence of intermediate variables in the links between size and these 
phenomena are not disregarded. The topic has been l i t t l e studied but data 
are available to suggest that size ia a parameter of technological develop-
ment not only On the micreconomlc plane (where proof is abundant) but in the 
broader one of national policy. . . .. 

In the second place, the Importance of ,the industrial stage must be 
realized. From a general standpoint, al l the countries of the region have 
increased their contribution of secondary activit ies to the product; the 
degrees and orientations of this expansion, however, are disparate, The 
major countries have reached a stage of "semimaturity" which is characterized 
by a significant industrial contribution (over 30% of the product); consid-
erable diversifications with recent emphasis on capital goods; export-mindedness; 
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and, an i n c r e a s e i n e x p e n d i t u r e on a c t i v i t i e s o f l e a r n i n g and i n d u s t r i a l 

e x t e n s i o n , c h a r a c t e r i s t i c s t h a t p l a c e them i n a d i f f e r e n t p o s i t i o n f rom 

l e s s - d e v e l o p e d c o u n t r i e s . The scope o f " s e m i m a t u r i t y " a l l o w s them t o i n i -

t i a t e a c y c l e o f cumula t i ve advantages on the t e c h n o l o g i c a l p lane w h i c h 

w i l l e v e n t u a l l y cause r e g i o n a l gaps i n t r a d e and i n the t e c h n o l o g i c a l 

t r a n s a c t i o n s i f p roper c a r e i s no t taken. 

I n the t h i r d p l a c e , access t o and p a r t i c i p a t i o n i n i n t e g r a t i o n schemes 

are aspects t h a t c o n d i t i o n the development o f the member c o u n t r i e s by 

n e u t r a l i z i n g t o some e x t e n t the l i m i t a t i o n s a r i s i n g f rom s i z e and the 

i n d u s t r i a l s tage; Thanks t o these schemes, i n s t r u m e n t s o f complementation 

and c o o p e r a t i o n may be implemented as e x p e r i e n c e s r e c e i v e d from C e n t r a l America 

and the Car ibbean have proved . 

L a s t l y , the pace and na tu re o f economic i n t e r n a t i o n a l i z a t i o n a r e c r i -

t e r i a t h a t q u a l i f y n a t i o n a l s i t u a t i o n s . I t i s n o t the same t h i n g i f t h a t 

p rocess a f f e c t s s t r a t e g i c o r marg ina l s e c t o r s ; i f i t i s c o n c e n t r a t e d I n 

the p r o d u c t i o n phase o r i n t h a t o f m a r k e t i n g ; i f i t i s l i n k e d t o forms o f 

ownership o r n o t ; i f i t forms p a r t o r n o t o f o l i g o p o l i s t i c r e l a t i o n s ; i f 

i t shows r i s i n g o r d e c l i n i n g tendenc ies . G e n e r a l l y , meaningfu l i n t e r n a -

t i o n a l i z a t i o n wou ld imply the t r a n s f e r o f c a p i t a l and r e s o u r c e - i n t e n s i v e 

techn iques b e s i d e s a s i t u a t i o n o f c o n s i d e r a b l e dependence on s u p p l i e r s and 

standards e s t a b l i s h e d abroad. To be s u r e , t h i s does n o t e x c l u d e c y c l i c a l 

s h o r t - t e r m expans ions b rought about by f a v o r a b l e e x t e r n a l f l u c t u a t i o n s . 

These f a c t o r s o f d i f f e r e n t i a t i o n do n o t n e c e s s a r i l y accentuate the 

d i s p e r s i o n among the c o u n t r i e s o f the r e g i o n . On the c o n t r a r y , they open 

the way to a c o n s t r u c t i v e convergence o f s o c i e t i e s a t d i s p a r a t e l e v e l s o f 

development , an o u t l o o k t h a t I s p a r t i c u l a r l y v a l i d f o r l a u n c h i n g t e c h n o -

l o g i c a l programs and p r o j e c t s t h a t need economies o f s c a l e o f c e r t a i n 

importance. As w i l l be seen, t h e r e are b road p r o s p e c t s f o r c o o p e r a t i o n 

and r e c i p r o c i t y i n r e s e a r c h , j o i n t u t i l i z a t i o n o f i n f r a s t r u c t u r e ( i n c l u d i n g 

i n d u s t r i a l l a b o r a t o r i e s ) , i n f o r m a t i o n , and the t r a i n i n g o f human r e s o u r c e s . 

However , n a t i o n a l d i s p a r i t i e s and the i n c r e a s i n g f ragmenta t ion t h a t 

may a r i s e would be n e i t h e r underest imated nor d i s r e g a r d e d , s i n c e i n the 

/same way 
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sans way that the .indicated situation would foster -the regional solid-

arity needed by the countries to overcome structural limitations through 

s c i e n t i f i c - t e c h n i c a l knowledge, the technicosconomic superiority of a 

given country l e f t to i ts own devices could af fect reg ional coexistence 

unfavorably. 

I t would be opportune at this point to make some inquiries Into 

the nature of the technological development that predominates on the 

Latin American scene. 

/ I I I . SCIENCE 
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I I I . SCIENCE AND TECHNOLOGY POLICIES 

1• Scope 

The importance and manifold impacts of scientific knowledge in the 
Latin American countries has been recognized by their governmentse 

Consequently, they have established specialized institutions and 
mechanisms for the purpose of coordinating and promoting their 
respective scientific-technological systems insofar as possible.—^ 
As a result, there are many research centers that deal with sectoral 

2/ 

aspects and train experts in specific subjects.— 
The institutionalization of certain policies is a process that 

has begun to gain importance in this decade throughout most of the 
continent, although i t was initiated earlier in some countries (Brazil 
and Mexico). The objectives sought thereby are, in the f irst 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. 

If For further information see Consideraciones sobre algunas experiencias 
recientes en la promoción del desarrollo tecnológico 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 OAS, Inventario del potencial cientlficotécnico de la República 
Dominicana. Washington, D.C., 1974. 

/In an 
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In an; attempt to achieve these aspirations institutions have been 

established (science and technology councils, industrial-information 

centers), laws and regulations passed (standards- for the regulation of 

foreign investment, including patents and trademarks), and.other measures 

taken (fellowship programs, incentives to local engineering and consult-

ing- firms). 

The act iv i t ies of the public sector in this area were expanded 

when a new type of problems- and procedures connected with technology 

began to be faced. A concerted e f fort 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 mutual relations between <"he various instruments of technolo-

gical policy. -, 

A l l of the above was unquestionably inspired by the ef forts of the 

industrialized countries to regulate the pace and direction of scienti f ic-

technical act iv i t ies . By the end of the twenties, entities and programs 

designed for this purpose were already in operation in the United States, 
V 

Great Britain, Germany, the Soviet. Union and Japan,,— and the e f fort was 

stepped up during World War II and at the end of i t when specific expe-

riences and detailed studies demonstrated the economic, social and 

military importance of scienti f ic research, . 

The formulation of guidelines for science and technology in Latin 

America has been affected by various factors; for example, reciprocal 

influences - ranging between rivalry and complementation - in relation to 

the industrial countries over recent decades. ;The enormous burgeoning 4/ 
of technical progress determined sometimes by substantial investment— and 
sometimes by the unparalleled expansion of. world production and markets 
3/ See T. Riroohige, "The Rolé of the Government in the Development of 

Science", Journal of World Ms tor v. Vol, IX, 2,1965, 
4/ Expenditure for research and development in the industrialized 

countries expanded considerably after the last war, at rates of over 
207. a year» : Gross domestic product "in each of those countries 
exceeded 2%, 

/has been 
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has beén an influence in this interdependence. As far as Latin America 

is concerned, this circumstance has signified the growing influence of 

multinational corporations which, on the one hand, impose their desires 

regarding production and marketing of goods and services and, on the 

other, impede the transfer of technology. 

I t should be noted that in the f i r s t f i ve years of this decade 

sales of technology by these companies rose from 2.7 to 71 bi l l ion 

dollars. Despite the fact that developing countries accounted for only 

107. (57o for Latin America), i t is estimated that these countries wi l l 
5/ 

be paying 6 bi l l ion dollars in 1985 i f present trends subsist.— 

The technicoeconomic inferiority of the area has been rendered 

more acute and evident by these external circumstances not only because 

of the fact that research workers there are small in number (J per 

10 000 inhabitants in comparison to the United States and Western 

Europe where the ratio is 40 and 30, respectively), but because Invest-

ments in such activit ies are notably disparate. For example, the United 

States spends 115 dollars per capita on research and development while 

In the countries of the region outlay for this item runs from 0.40 dollars 

to 2.00 dollars. The same difference holds true for a l l aspects making 

former and current disadvantages of the region explicable. 

In addition, there are other drawbacks of internal origin. The 

public sector, in the responsibilities i t would be willing to take on in 

this f ie ld, comes up against the paradox that technological ^actors have 

never been assigned a special importance in the region's basic problems 

(decelerated industrialization because of technological barriers, 

unemployment, underemployment exacerbated by lack of technical training 

and the indiscriminate selection of technologies, and agriculture in need 

of secondary Inputs) while economic policy and overall planning have 

scarcely taken these circumstances into account. 

I t should be added that this discrepancy ref lects a flaw among 

the many to be found in Latin American planning and not only 

asynchronization between economic policy - of widespread tradition - and 

5/ See U n i t e d N a t i o n s , T r a n s n a t i o n a l C o r p o r a t i o n s i n Wor ld Development; A R e - e x a m i n a t i o n . New Y o r k , A p r i l 1978. 
/ t h e r e c e n t 
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the recent application of technological policy as an endogenous variable. 

Something deeper explains these inhibitions on the part of the public 

sector in deciding upon technical change that is not limited merely to 

a mechanical process that can be applied without problems* The adoption 

of technology involves a new formulation of objectives and the use of 

new instruments for the public sector. I t would help very l i t t l e , for. 
: example, for scienti f ic policy to be oriented towards the formation of 

» , ; - , ' ) : 1 

resources and the study of technical'requirements for producing capital 
good's i f economic policy were to continue being directed to the importa-

tion of those goods. -
Al l these contradictions and ¿Synchronizations must be eliminated, 

since the risks and costs of overall and prolonged technological dependency 
are huge. 

2. The bases for the discussion 

The institutionalization of a policy whose goal is the uti l ization of 

science and technology is giving rise to far-reaching discussion. .... 
6 / 7 / 

Intergovernmental fora- and many experts- disagree in this area, even on 
substantive aspects, which is an indication of the l ive ly interest that 
has been aroused by these questions in Latin America. 

Discussion generally centers around the degree and quality of tech-
nical change. For some, numerous innovations are needed in Latin America; 
they believe that economic modernization was prematurely halted and that 

6/ Tiiese forums are indicative of a growing awareness and ok the out-
cropping of ideas for action. The following should be recalled in 
this regard: the presidential meeting of Punta del feste (1957); the 
Conference on the Application of Science and Technology to Latin 
American Development (CACTAL) in 1972; and the Intergovernmental 
Meeting on Science, Technology and Development of CEPAL'in 1974. Also, 
the specialized meetings of directors of scienti f ic policy and experts 
in the various facets of the subject, sponsored by UNESCO, UNCTAD, 
WIPO, OAS, etc. 

7/ In addition to the studies indicated in the CEPAL document see 
Consideraciones sobre algunas experiencias reclentes en la promoci6n 
del desarrollo cieritlfico y tecnològico de América Latina, op.cit. 
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 Scientif ic and Technological Instruments Policy 
sponsored by the International Center for Research and Development 
( C a n a d a ) ' /this is 
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t i l l s i s not the t ime t o c r i t i c i z e the t r a n s f e r o f knowledge. I n s o f a r as 

t h e y f e e l t h a t t h e r e would be no t e c h n o l o g i c a l o p t i o n s o v e r the s h o r t -

term, t h e y c o n s i d e r t h a t growth s h o u l d f o l l o w the same p a t h s . T h e y 

b e l i e v e t h a t the drawbacks o f e x t e r n a l t r a n s f e r s would be o f f s e t b y the 

v i g o r o f the economy i n the l o n g r u n . Others c o n s i d e r i t p r e f e r a b l e t o 

l o o k i n t o a t e c h n o l o g i c a l s t y l e t h a t would p r o v i d e t e c h n o s o c i a l g u i d e -

l i n e s more i n l i n e w i t h the elements and i n t e r e s t s o f the r e g i o n a l economy. 

A c c o r d i n g t o t h i s s c h o o l o f t h o u g h t , i t w;ould be a d v i s a b l e t o check t h e 

t e c h n o l o g i c a l f l o w i n c e r t a i n cases i f t h i s wou ld l e a d t o p r o g r e s s i n 

o t h e r underdeve loped a c t i v i t i e s . T h a t i s , t h e y appear t o be conv inced 

t h a t the p r e v a i l i n g t e c h n o l o g i c a l system i n e v i t a b l y c o n d i t i o n s a s i t u a t i o n 

o f backwardness t h a t tends t o be p e r p e t u a t e d . C o n s e q u e n t l y , o p t i o n s must 

be sought not o n l y f o r meet ing a temporary s h o r t a g e ( f o r example, unem-

ployment i n a g i v e n a c t i v i t y ) b u t f o r c r y s t a l i z i n g development i n o t h e r 

s e c t o r s . 

A t the same t ime t h a t t h i s t y p e o f c o n t r o v e r s y goes o n , o t h e r s argue 

the advantages and d isadvantages o f i n t e r n a t i o n a l i z a t i o n . I n the o p i n i o n 

o f some, the w o r l d economy i s e n t e r i n g a phase o f complementar i ty and 

in terdependence (p rovoked b y the t e c h n o l o g i c a l dynamics and t r a d e w i t h i n 

a p e r i o d o f p r o l o n g e d g l o b a l peace) t h a t cannot be c h a l l e n g e d . I t c o n s t i -

t u t e s one o f the c h a r a c t e r i s t i c s o f the t i m e s . As a consequence, each 

c o u n t r y ' s s t r a t e g y would have t o c o n s i s t o f i d e n t i f y i n g t h e advantages 

t h a t might accrue t o i t f rom t h i s headlong p rocess and i n l i k e w i s e i d e n -

t i f y i n g some s u b s e c t o r , b ranch o r a c t i v i t y i n w h i c h geoeconomic f a c t o r s 

o f s i z e and l o c a t i o n were, not d e c i s i v e and c o u l d be the p i v o t a l p o i n t f o r , 

t h e i r development . Meanwhi le , the t r a n s p l a n t a t i o n o f knowledge would be 

devoted t o c l e a r i n g away i n t e r n a l b l o c k a g e s . 

However, o t h e r s a r e o f the o p i n i o n t h a t the complementat ion and 

in te rdependency p rocess on a w o r l d s c a l e would p r i m a r i l y b e n e f i t t h e 

i n d u s t r i a l c o u n t r i e s and t h a t , a t b e s t , i t would g i v e r i s e t o a new d i v i s i o n 

o f l a b o r t h a t would g i v e the d e v e l o p i n g c o u n t r i e s smal l margins f o r growths 

As f a r as the defenders o f t h i s v i e w p o i n t a re concerned , the o n l y 

p o s i t i v e outcome t o t h i s s t a t e o f a f f a i r s would be the g radua l and 

/ s e l e c t i v e 
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s e l e c t i v e r e d u c t i o n of e s t e r n a i l i n k s ( i n v e s t m e n t , t r a d e , imported 

t e c h n o l o g i e s , t e c h n i c a l a s s i s t a n c e ) ' , as the' s o l e form o f d e v e l o p i n g 

i n t e r n a l a p t i t u d e s f o r development. I t i s - argued t h a t t h i s s t r a t e g y o f 

" d e c o u p l i n g " f rom i n d u s t r i a l c e n t e r s would be the p roper response t o 

t h e i r i n t e n t e d dominat ion . 

A t h i r d approach - i n r e l a t i o n t o thè twò o t h e r s mentioned - would 

be t h a t o f s t r e s s i n g the r e c t i f i c a t i o n o f the r e g u l a t i o n s gove rn ing 

i n t e r n a t i o n a l t r a n s a c t i o n s , p a r t i c u l a r l y those i n v o l v i n g t e c h n o l o g i c a l 

items ( p a t e n t s , i n d u s t r i a l p r o p e r t y , trademarks and t e c h n o l o g i c a l i n f o r m a -

t i o n ) . A c c o r d i n g t o t h i s v i e w p o i n t , a change i n the i n t e r n a t i o n a l p o s i -

t i o n i n t h i s f i e l d t o b r i n g i t i n t o l i n e W i t h thè p o s t u l a t e s o f a new 

i n t e r n a t i o n a l economic o r d e r would be the p r e r e q u i s i t e f o r independent 

t e c h n o l o g i c a l development. O ther a n a l y s t s , however , b e l i e v e t h a t a r r a n g e -

ments o f t h a t na tu re a r e o n l y s y m b o l i c . The cause o f t e c h n o l o g i c a l b a c k -

wardness i s i n t e r n a l , a c c o r d i n g t o them, and i f t h e r e i s no change a t 

t h a t l e v e l , i n t e r n a t i o n a l r e c t i f i c a t i o n s would c o n t i n u e t o have l i t t l e 

e f f e c t upon i t i " < •• ' 

The d i s c u s s i o n s a l s o impinge on the c o n t e n t o f the problem. Some w i l l 

have i t t h a t s c i e n t i f i c - t e c h n i c a l backwardness i s no more than an 

a d m i n i s t r a t i v e - i n s t i t u t i o n a l problem a r i s i n g f rom the f a c t t h a t "there i s 

no communication between the l e a d i n g elements i n t e c h n o l o g i c a l development 

(government , r e s e a r c h c e n t e r s and u s e r s , i n g e n e r a l ) . T h u s , the d i v o r c e 

between the needs o f governments and the s c i e n t i f i c and t e c h n i c a l p r e p a r a -

t i o n o f f e r e d a t the u n i v e r s i t i e s ; t h e p r e f e r e n c e shown b y u s e r s f o r imported 

t e c h n o l o g y ; the l i m i t e d use o f p u b l i c measures t o encourage the development 

o f t e c h n o l o g y , and the use o f imported schema on the p a r t o f u n i v e r s i t i e s . 

The s o l u t i o n , t h e n , would c o n s i s t o f b u i l d i n g b r i d g e s f o r f a c i l i t a t i n g 

communications between them wh ich would g i v e a more s o l i d base t o the 

a c t i v i t i e s each t r i e s t o c a r r y out a l o n e , i n p r e c a r i o u s f a s h i o n . 

O t h e r s t u d e n t s of the problem b e l i e v e t h a t the s o l u t i o n l i e s i n 

economic p o l i c y . I f s a i d p o l i c y were t o c o n s i d e r the l o n g - t e r m out look 

and the immediate needs o f t e c h n o l o g y , i n a d d i t i o n t o m o d i f y i n g s h i f t s 

i n the p r i c e s o f the f a c t o r s and c e r t a i n t a x p r o v i s i o n s - i t i s argued - , i t 

cou ld b r i n g about c o n d i t i o n s f a v o r a b l e f o r t e c h n o l o g i c a l s e l f - d e t e r m i n a t i o n . 

/To be 
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To be s u r e , a l l these p o s i t i o n s are not m u t u a l l y e x c l u s i v e . Some 

r e f e r t o a s p e c i a l aspect o f s c i e n t i f i c - t e c h n o l o g i c a l underdevelopment, 

some to another , i n p a r t i c u l a r , and a l l o f them, as a whole, o f f e r q u i t e 

a complete p i c t u r e o f the main obs tac les to be f a c e d . Bes ides , the 

e x i s t i n g s i t u a t i o n i n L a t i n America i s so complex and the f l e x i b i l i t y 

t h a t i t lacks i s so necessary t h a t i t would be an e r r o r to adopt any o f 

these extreme p o s i t i o n s . E x t e r n a l t r a n s f e r s i n i t s e l f i s n o t the main 

o b s t a c l e ; r a t h e r , i t c o n s i s t s o f the a c t u a l o r i e n t a t i o n s t h a t t e c h n i c a l 

change g i v e s r i s e t o w i t h i n the n a t i o n a l systems. S i m i l a r l y , the 

in te rdependenc ies tha t are s p r o u t i n g i n the i n t e r n a t i o n a l coranunity 

- admi t t ing t h e i r p r e s e n t n e g a t i v e aspects - i n c l u d e , a t the same t ime, 

c e r t a i n o p p o r t u n i t i e s , and a r a d i c a l severance from t h a t community 

might s i g n i f y the l o s s o f s t i m u l i that g i v e r i s e to them. And, most 

important o f a l l , i t i s j u s t as necessary to change the c l i m a t e and 

e x t e r n a l c o n d i t i o n s o f the market ing o f technology as i t i s to o b t a i n 

dramatic changes a t the n a t i o n a l l e v e l ; The lack o f s c i e n t i f i c stream-

l i n i n g , i n the f i n a l a n a l y s i s , i s not merely an a d m i n i s t r a t i v e , i n s t i t u -

t i o n a l o r economic problem; i t i n v o l v e s aspects o f the g r e a t e s t 

d i v e r s i t y which must be d e a l t w i t h i n a coord inated f a s h i o n . 

I n any case, d i s c u s s i o n o f these t o p i c s i s heated i n L a t i n America 

and has spread over most o f the deve lop ing w o r l d . A t the same t ime, i t 

has served to b r i n g out the main concerns o f r e g i o n a l s c i e n t i f i c and 

t e c h n o l o g i c a l p o l i c y , 

3. . The problems 

Some o f the L a t i n American concerns i n t h i s area w i l l now be looked a t . 

The f a c t t h a t supp ly o f i n v e s t i g a t o r s i s weak has a l r e a d y been 

mentioned, and some o f the reasons f o r t h i s should now be I n d i c a t e d . 

T h e i r l e v e l and o r i e n t a t i o n s are the same. F o r the moment, one d i f f e r e n c e 

comes to the f o r e - which i s not always apparent i n a v a i l a b l e s t a t i s t i c s -

between p r o f e s s i o n a l groups ( i n c l u d i n g teachers ) and a c t i v e research 

workers,, devoted r e s p e c t i v e l y t o d i f f e r e n t a c t i v i t i e s , of , c o u r s e . The 

former p r o v i d e t e c h n i c a l and d i sseminat ion s e r v i c e s and the l a t e r 

/ a c q u i r e 
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acquire and create knowledge which they exchange ,at the international 
level . In 1974, for example, approximately one-fifth of the 
8 500:scientists, engineers and technicians in Bolivia belonged to 

8 / 
the f i r s t group.— 

Such a low availabil ity as that indicated above may, in the f i r s t 

place, be attributed to the fact that the majority of those investiga-

tors hold a f i r s t academic degree and, less often,, a higher one 

(master's or doctor's), either because postgraduate institutions are r" . v'' 

weak or non-existent or because local demand has not yet called for 

more. The educational level of investigators is therefore lower in 

many cases than might be required by international standards and the 

type warranted by the research. 

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. Part-time work, which reduces the productivity of the 

scientists more than proportionally, is common. By way of i l lustration,. 

i t might be recalled that there were about 1 500 engineers in Uruguay : 

in 1971-1972 devoted to research and development and that their number 9/ 
shrinks to 1 100 i f fu l l schedules are considered.— In the third place, 
the activit ies of the investigators do not correspond to specific demands 
from the public or entrepreneurial sectors» but rather to individual 
Interests that do not always coincide with the collective interests of 
the country. Thus, for example, two-thirds of the projects prepared 
by research institutions are not covered by external contracts in 20/ 
Argentina nor are they applicable directly to any industry.—— 

Investigators generally work in small groups which barely constitute 

a cr i t ica l mass; i t is thus understandable that projects prepared by two 

or three investigators (and there are cases in which the projects out- ., 

number the investigators) are limited in scope and are concerned with 
' • ' • V 

8/ See Ministry of Planning and Coordination. Informe de Bolivia a la 
Quinta Reunión de la Conferencia Permanente de Dirigentes de los 
Consejos Nacionales de la Política Científica, UNESCO, Quito, March 1978. 

9/ See R. Brezzo Pardes, La problemática de la transferencia de tecnología 
en el Uruguay. OAS (SG/P.l, PTT/37) September, 1975. 

10/ See A. Araoz-C. Martines Vidal, Ciencia e industria. Un caso argen-
tino, OAS, Washington, D.C., 1974. /narrow 
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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 

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. I t is fundamentally of a public nature (private 
participation barely amounts to 10% in comparison to 60% 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 in that for other activities; In 
the f irst 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 

12/ 

programming;—^ thirdly, in the particular criteria applied to the 
selection of projects (which should differ from those for physical 
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 aspécts. 

A third type of problem - after those enumerated dealing with 
supply of scientists and expenditure - is of an institutional nature. 
I t 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 impediments to communi-
cation arise in the course of the various phases of the cycle which 
coyer 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 backwardness is the very small 
number 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-
gramación presupuestaria para ciencia y tecnología en Colombia. 
COLCIENCIAS, Bogotá, 1977. 

/may also 
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may also be found within the public sector i t s e l f . The insuflelent coor-

dination between ministries of education and.labor, and between these 

and academic centers, for example, are classic. For al l these-reasons, 

scienti f ic and technological policy must cope with "disconnected units" 

which conform to traditions and interests peculiar to-them although they 

a l l af fect the buildup and dissemination of technological change. • 

Another body of problems is to be observed on the external front: 

consider,' for example, the limitations and ambivalences of the trans-' 

national corporations as vehicles for the transfer of technology. Apart 
from the ef fects they produce from the economic standpoint, there: 

, .. f t : i 
appears to be a consensus of opinion that these entities have advantages 

due to the technological and organizational vigor that characterizes 

them and due to local inferiority in this f i e ld . To be sure, they 

transmit innovations, but less important ones than those developed . 
within the firm. Apart from the above, the burden of these enterprises 
is usually counterproductive seen from other vantage points. They often 

impose restrictive practices in supplying materials and in marketing; . 
they affect.consumption patterns by inducing a r t i f i c i a l differentiation 
in supply and, in some cases, inadmissible interference in the local 

pol i t ical system is tolerated. 

.Furthermore, the effects generally forthcoming from public and 
private international cooperation - notwithstanding i ts good intentions -
are often debatable, particularly with respect to the lack of clarity 
concerning,national needs. External cooperation can be a valuable 

i • 

instrument only ta the degree in which technological policy, determines 

and selects the real areas of interest. -The.second National Science and 

Technology Plan of Brazil ( I I PBDCT-197?/Í979) is a good example of the 

exactness with which objectives and instruments should'be specified in 

order to obtain maximum benefits from international scienti f ic resources. 
« - 1 > > - ' \ 

I t stresses substitution of basic inputs and capital goods; the checking 
and replacing of demand for certain petroleum derivatives (us.e of alcohol 
obtained from vegetable products as a gasoline additive, for example), 

13/ and the diversification of exports.— 

13/ See in this regard CNPq, Informe Nacional de la Reunión de Directores 
de Política Científica. UNESCO, Quito, 1978. ' 

/And, 
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And, as i f the above were no t enough, an a d d i t i o n a l problem a r i s e s 

through the movement o f s k i l l e d p e r s o n n e l a c r o s s n a t i o n a l b o u n d a r i e s . 

I n f o r m a t i o n i n t h i s r e g a r d i s - I n c o n s i s t e n t , u s u a l l y r e f e r r i n g t o o n l y 

on£ c o u n t r y ( t h e U n i t e d S t a t e s ) , mentions " p r o f e s s i o n a l s , t e c h n i c i a n s 

and s i m i l a r w o r k e r s " , and does no t s p e c i f y the o r i g i n a l Immigrants who 

l a t e r r e t u r n t o t h e i r c o u n t r y o f o r i g i n * Wi th these r e s e r v a t i o n s . 

c o n s i d e r e d , the t o t a l number o f m i g r a n t s f o r the p e r i o d 1960-1970 
14/ 

amounted t o approx imate l y 47 000 p e r s o n s . - - More exac t es t imates f o r 

a g i v e n c o u n t r y and i t s s c i e n t i f i c r e s o u r c e s , i n p a r t i c u l a r , show t h a t 

m i g r a t i o n i s b roader i n scope i n some c o u n t r i e s than I n o t h e r s , i s 

prompted b y economic f a c t o r s and i n seme cases t o p o l i t i c a l t u r m o i l 

M i g r a t o r y movements o f s c i e n t i s t s w i t h i n the r e g i o n a l s o appear t o have 
16/ g r o w n . - — 

4 . The ins t ruments 

The L a t i n American e x p e r i e n c e i n the development and h a n d l i n g o f v a r i o u s 

i n s t r u m e n t s o f s c i e n t i f i c and t e c h n o l o g i c a l p o l i c y has been n o t e w o r t h y . 

Some have had c o n s i d e r a b l e exposure as a consequence o f h a v i n g been 

i n v o l v e d i n s teps taken by academies o f s c i e n c e , u n i v e r s i t y c e n t e r s 

and c e r t a i n government e n t i t i e s ; o t h e r s a r e new and emerged as the 

outcome o f a c r i t i c a l r e v i e w o f the l e g a l and p r a c t i c a l r e g u l a t i o n s 

g o v e r n i n g the t r a n s m i s s i o n o f t e c h n i c a l knowledge. The ins t ruments 

concerned a r e b o t h n a t i o n a l and r e g i o n a l i n scope and i n l i n e w i t h the 

r e s p e c t i v e c o n t e x t o f a c t i o n and the r e c e n t e v o l u t i o n o f L a t i n Amer ica . 

F o r f a c i l i t a t i n g s t u d y , d i s t i n c t i o n w i l l be made between I n s t i t u -

t i o n a l , l e g a l and a d m i n i s t r a t i v e - f i n a n c i a l i n s t r u m e n t s , i n p r a c t i c e , a 

14/ A c c o r d i n g t o the 0AS, I I Seminar lo Metodo lóg ico sobre C i e n c i a y 
T e c n o l o g í a . Bogotá , Colombia, 1972. 

15/ See UNCTAD, P r i n c i p a l e s c u e s t i o n e s que p l a n t e a l a t r a n s m i s i ó n de 
de t e c n o l o g í a . E s t u d i o monográf ico sobre C h i l e (TD/B/HC.11/20) , 
May 1974. 

16/ See Colombia, Informe N a c i o n a l , p resentado a l a Q u i n t a Reunión de 
D i r e c t o r e s de E o l í t i c a C i e n t í f i c a , UNESCO, Q u i t o , 1978 and R . B r e z z o 
Paredes . La p r o b l e m á t i c a de l a t r a n s f e r e n c i a de t e c n o l o g í a en e l 
Uruguay , o p . c i t . 

/ c e r t a i n 
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certain amount of oyerlapping - and conflicts, as well - arises between 

the mechanisms reviewed».. . »--,.••" • t 

I t 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 "signif ied an important structural change in the science and 

technology s y s t e m " W i t h o u t altering the autonomy of i ts various 

components, the new organization made every, e f fort to identify and 

classi fy in order of importance objectives, goals, policies and 

programs for scienti f ic and technological development. The National 

Research Council of Peru, on i ts part, is an organ of "coordination, 

promotion and assistance under the Office of the President of the 
Republic". I ts main objective is to establish a national and tech-

18/ 
nology system.-— Cuba has founded a specialized organization - the 

State Committee of Science and Technology - "in change of directing, 

coordinating and .supervising the application of state and government 

policy" in the f ie ld of science and technology, including, matters related 

to industrial property and national systems of scientif ic and teqhnologi-

cal information.^ ^ V " . .. .. ^ • "'"..„". 

These councils do not constitute the only institutional formulae 

, known in the region. In Ecuador,, for example, the National Planning 

Board includes promotion and organization of scientific-technological 

act iv it ies within i ts area of competence. Furthermore, various of such 

functions have been assigned to the National Institute of Technology 

17/ See Monografía Nacional de México for the UNCSTD (draft version), 
May, 1978. 

18/ See Peru. Informe nacional, presented at the Fifth Meeting of the 
»Conference óf Directors of Scientific Policy-, UNESCO, Quito, 

, .March, 1978. . ... , 
19/ See M.A. Fernández Finaíé, D.O. Fernández Rodríguez and 

,. • J;A.i Hernández Revelo,'Resumen de la política e irisrtltuciones relaclo-
nac^as c o n I a planificación y transferencia de tecnología-en la. 
República de CubéYUNCTAD/¿IDA/1II/DT.22).April. 1978. ' 

/ and 
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and Standardization in Paraguayan autonomous entity, connected with 

the executive branch through the Ministry of Industry and Trade. -•-...... 

The objectives: of a l l these entities usually coincide. One of 

them is to coordinate and inter-relate the various components of the 

scientif ic and technological system.. Another is to strengthen the 

infrastructure and general support services, mobilize Internal and 

external -resources, broaden fellowship programs.disseminate significant 

research. Recently a special effort.has been made aimed, at specifying 

prior i t ies, an indispensable requirement for designing strategies,and 

plans. 

The technological research institutes (industrial and agricultural) 

are an institutional-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 faci l i tat ing advice and information 

needed by productive units. •< The Industrial Research Institute (INTI) 

of Argentina and the Institute of Industrial Technology and Technical 

Standards (ITINTEC)-of Peru are examples of such arrangements. I t 

should be noted that at this time an attempt is being made to,check over 

the functions and powers of these institutes in the most thorough 

fashion. Institutions also function at the sub-regional and regional 

level . This is the case of the Central American Institute of industrial 

Research and Technology (ICAITI), the Institute, of. Nutrition of Central 

America and Panama (INCAP) and the Interamerican Center for Tropical 

Agriculture (CIAT). • 

Finally, various modalities have been established for regulating 

the transfer and marketing of technologies. In a number of .cases...these 

have taken the form of national regístriés (Mexico, Argentina); In 

othérs, of royalty committees (Ecuador, Colombia)... Nevertheless, the 

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 context of more 

/general 
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general policies that orient industrialization, foreign trade and 

foreign investment and;, as a result, are subject to contradictory 

guidelines depending upon the variance of pressures in each situation. 

In short, the institutional instruments for science and technology 

have been expanded and diversified in the region. Although differences 

may be seen in their form of introduction into the public sector and in 

their: respective areas of competence, thev share the intention of provid-

ing f l ex ib i l i t y to the process of creation, transfer and selection of 

socially useful knowledge. They nevertheless involve severe problems 

that wi l l be examined later. 

With respect to the legal instruments, each of the organizations . 

mentioned receives legislative support that defines i ts purposes and 

areas of action, considerations that indicate new attitudes on the.part : 

of the countries with respect to sources and mechanisms of technical 

progress; Apart from those mentioned, other specific instruments regulate 

different aspects of the problem. For example, the Law of Inventions and 

Trademarks (1976) of "Mexico regulates the issuance of patents on inventions 

and improvements, certi f icates of invention, registration of models and 

industrial drawings, trademarks and indications of origin. This law is 

in answer to the generalized concern over the large number of registrations 

of foreign patents and trademarks, the unfair competition thai; 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 same reasons. 

The influence of various measures taken by the Board of the 

Cartagena Agreement is also noteworthy. Decision 24, in particular, 

was at the time of issuing a significant attempt to deal in an organized 

manner with the various mechanisms of the transfer of technology for the 

benefit of the receiving countries; i t has been supplemented by other , 

instruments that c lar i fy matter« related to industrial property and ,r 
trademarks. 

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

administrative-financial nature and in this respect mention should be 

/made 
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made of three measures which reveal the intent of establishing complementary 

bases for self-propelled technological growth. 

The f i r s t consists of forming liaison units between Ministries of 

the Treasury and Councils of Science and Technology for deciding upon 

the level of expenditure and corresponding distribution cr i ter ia. 

Advances have been made in this direction by Mexico,for example, 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 aspects of the programs in the f i e ld , including 

preliminary drafts of federal budgets, with a view to their coordination. 

Along the same lines, i t is opportune to recall Colombia's récent 

attempt to set up a budgetary méchanism for programs financed through 

the General Budget, i t is divided into two phases. The f i r s t identif ies 

science and technology actions to be carried out by public institutions 

based upon the specifications of preliminary draft budgets and the second 

sets goals and programs, defines implementing institutions and allocates 

the funds agreed upon. 

The second measure concerns new methods 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 carry out. This has been done in Peru, for example, 

with encouraging results. 

Lastly, the establishment of financing agencies specializing in 

technological studies and projects should be mentioned. In Brazil the 

contacts that have been established between the National Council (CNBq), 

Industrial Studies and Projects Financing Agency (FINEP), and the 

National Development Bank (BNDE) within the Ministry of Planning is 

undoubtedly of interest. 

In conclusion, i t is clear that the analysis and evaluation of 

each,instrument calls for detailed studies s t i l l to be made. At the 

moment, certain observations may be offered that might contribute to 

arriving at a provisional balance of the experiences obtained. 

/5. The balance 
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5. The balance , 

I t appears that there i s a clear intention of having a cr i t i ca l examina-

tion Of science and technology policies in the region. Few persons deny 

the value of such' ah exercise'. The objections raised to the idea of 

"planning for science" - which were weighty in their day - faded with 

time after i t became evident that i f technological development were to 

remain exclusively in the hands of the forces that introduce i t from 

abroad i t would not contribute either to strengthening internal 

aptitudes or to overcoming cr i t i ca l limitations. This realization must 

in large measure be attributed to the successful public discussion of 

these pol ic ies. 

The recent e f for ts to create new technologies in line with 

specif ic needs should also be recalled; for example, the production of 

rubber from the guayule, of steroids from yucca, and of pharmaceutical 

products from coral. Also, the uti l ization 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 (ICAITI), the Nutrition 

Institute of Central America and Panama (INCAp), and the Inter-American 

Institute of Agricultural Science (Costa Rita) has continued at the' 

regional leve l . 

The impression nevertheless 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 creation of new 

institutions (councils, registries, research centers) seems to have been 

a response to sectoral demands: academies of science, protectionist trends 

of industrial policy, and the accidental rise - although strong at the 

moment - of a group of scientists and public o f f i c i a l s * I t has not yet 

been possible to project an overall, long-range view Of ' sc ient i f ic and 

technological development nor to organize1the available tools of public 

policy to operate smoothly in this area. I t 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 overall planning 

/have 
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have,-in 'some-case.s» sharpened the difficulties and restrictions con-
fronting science and technology policies. These become meaningful and 
are fostered only to the degree in which national priorities - and the 
ro^e technical progress plays in this respect - are established and put 
firmly into 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 trimmed 
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 be 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 
paid to criteria on allocation, unnecessary duplications, underutilizatfon 
of resources and equipment, and obstacles in the way of converting 
knowledge into useful innovation. Fhat is more, many cases can be cited 
in which sight apparently 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, i t 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 
society, including the expanded coverage of elementary and secondary 
education; and that the dynamic introduction of countries into world 

/markets 



Page 45 

markets is conditioned, in the final analysis, by the generalized increase 
in productivity. • 

These observations cannot be left unheeded in the day-to-day opera-
tion of policies for science 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 must st i l l be overcome, 

/IV» AREAS 



Page 46 

I V . AREAS OF STUDY: SOME ILLUSTRATIVE EXAMPLES 

1. " Background 

The s e l e c t i o n o f a reas o f s t u d y has been based on two c o n s i d e r a t i o n s : 

the wide v a r i e t y o f i n t e r - r e l a t e d t o p i c s r e l a t e d b o t h t o the s c i e n t i f i c -

t e c h n i c a l p r o g r e s s and i t s backwardness e x i s t i n g i n p r e s e n t - d a y L a t i n 

Amer ica - f e a t u r e s w h i c h s h o u l d be a d j u s t e d t o the p r a c t i c a l l i m i t a t i o n s 

t h a t must be c o n s i d e r e d i n the Conference on S c i e n c e and T e c h n o l o g y f o r 

Development and i t s p r e p a r a t i o n - and the c o i n c i d e n c e s and c o n t r a d i c t i o n s 

t h a t may a r i s e between the p a r t i c u l a r p r i o r i t i e s o f the member s t a t e s and 

the s u b j e c t s t h a t make i t p o s s i b l e t o b u i l d and c o o r d i n a t e a r e g i o n a l and 

i n t e r n a t i o n a l p rogram o f common a c t i o n s . I t w i l l be n e c e s s a r y t o f i n d 

the b e s t way o f combin ing them on the u n d e r s t a n d i n g t h a t the o r g a n i z e d 

and e q u i t a b l e t r a n s f e r o f t e c h n i c a l p r o g r e s s w i t h i n each c o u n t r y and 

between c o u n t r i e s i s a l o n g , dynamic and c o n t r a d i c t o r y p r o c e s s . 

I f i t i s a c c e p t e d t h a t s c i e n c e and t e c h n o l o g y i n f l u e n c e s t r o n g l y 

the economic and s o c i a l l i f e o f a c o u n t r y , the c r i t e r i o n f o r s e l e c t i n g 

c a t e g o r i e s o f t o p i c s cannot be n a r r o w l y s e c t o r a l . T h e r e a r e t h r e e s e r i o u s 

d i s a d v a n t a g e s t o c h o o s i n g a p r o d u c t i v e b r a n c h as a s u b j e c t f o r i n t e r n a -

t i o n a l a t t e n t i o n : i t u n j u s t i f i e d l y l i m i t s b o t h the r e a l and the p o t e n t i a l 

e f f e c t s o f s c i e n t i f i c - t e c h n i c a l knowledge; i t sharpens the d i s c r e p a n c y 

between p a r t i c u l a r o p t i o n s and o v e r a l l i n t e r e s t s and i t d u p l i c a t e s the 

c o n t e n t and the concerns o f o t h e r i n t e r n a t i o n a l meet ings a t w h i c h s p e c i f i c 

s u b j e c t s have been d i s c u s s e d . I n d i s c r i m i n a t e a t t e n t i o n t o one s e c t o r o r 

b r a n c h ( i . e . " a g r i c u l t u r e " , " i n d u s t r y " , " c a p i t a l g o o d s " , " f e r t i l i z e r s " ) 

may l e a d t o l i m i t e d f o r m u l a t i o n s t h a t w o u l d d e t r a c t f rom the scope and 

aims o f the o p p o r t u n i t i e s and r e s o u r c e s t h a t the Confe rence s h o u l d p romote . 

1 J F o r f u r t h e r i n f o r m a t i o n on the s e l e c t i o n o f a r e a s , see The Q u e s t i o n 
o f S u b j e c t A reas (CEPAL/MEX/ELCT/3) and F u r t h e r r e f l e c t i o n s on the 
q u e s t i o n o f s u b j e c t a reas (CEPAL/MEX/ELCT/4) , Oc tober -November , 1977. 

/ I t i s n e c e s s a r y 
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I t i s n e c e s s a r y , t h e r e f o r e , to l i n k the t e c h n o l o g i c a l c o n t e n t o f 

the p r o d u c t i v e s e c t o r s - i n c l u d i n g triade, o f course - w i t h the f a c t o r s 

t h a t r e g u l a t e the t e c h n o l o g i c a l market. Tha t i s , there i s a need to 

examine those q u e s t i o n s t h a t concern b o t h supp ly o f s c i e n t i f i c - t e c h n i c a l 

knowledge ( t r a i n i n g o f r e s o u r c e s , data networks , s u f f i c i e n t f u n d i n g , 

i n s t i t u t i o n a l i n c e n t i v e s ) , and i t s demand (makeup o f the s o c i a l p r o d u c t , 

e n g i n e e r i n g and c o n s u l t i n g s e r v i c e s , c o n t r o l and s e l e c t i o n o f t e c h n i q u e s , 

g u i d e l i n e s on f o r e i g n investment and i n d u s t r i a l p r o p e r t y ) w i t h i n a n a t i o n a l 

framework t h a t would d e f i n e t h e i r development s t y l e i n c l e a r - c u t f a s h i o n . 

The L a t i n American Meet ing o f Government E x p e r t s on Science and 

Technology f o r . Development (Mex ico , October -November, 1977) d e l i n e a t e d 

the e x a c t na tu re and scope o f the "spheres o f s tudy 1 ' , thanks to w h i c h 
2/ 

the p o t e n t i a l a p p l i c a t i o n s o f sc ience and techno logy would be e x e m p l i f i e d . — 

They do not n e c e s s a r i l y r e f l e c t n a t i o n a l . p r i o r i t i e s ; r a t h e r , they c o n s t i t u t e 

i n t e r - r e l a t e d aspects t h a t are v i t a l f o r the development o f c o u n t r i e s o f 

the p e r i p h e r y . 

These sugges t ions were adopted a t the second meeting o f the P r e p a -

r a t o r y Committee o f the Conference (Geneva, J a n u a r y - F e b r u a r y , 1978) where 

f i v e areas were s p e c i f i e d f o r purposes o f i l l u s t r a t i o n : food and' a g r i c u l t u r e ; 

n a t u r a l r e s o u r c e s ; human s e t t l e m e n t s , environment and h e a l t h ; t r a n s p o r -

t a t l o n and communications; and, i n d u s t r i a l i z a t i o n , w i t h emphasis on c a p i t a l 

goods. 

Research e f f o r t s w i l l have to be i n i t i a t e d o r s t reng thened i n many 

o f the f i e l d s examined below w i t h the aim t o c h a r a c t e r i z e and s p e c i f y 

n a t i o n a l and r e g i o n a l problems and exper iences i n o r d e r t o e s t a b l i s h a 

common p o s i t i o n t o be taken a t w o r l d forums where the d i r e c t i o n and 

c o n t e n t o f i n t e r n a t i o n a l c o o p e r a t i o n i s d i s c u s s e d . 

A l s o by way o f i l l u s t r a t i o n , c e r t a i n problems w i l l be mentioned 

t h a t are i n d i c a t i v e o f the p r i o r i t y nature o f c e r t a i n areas and the t e c h n o -

l o g i c a l aspects t h a t shou ld b e - t a k e n i n t o account 4 I n the l i g h t o f the 

above c o n s i d e r a t i o n s , the f o l l o w i n g m a t e r i a l i s p r e s e n t e d on i s s u e s c o n c e r n i n g 

a g r i c u l t u r a l development^ human s e t t l e m e n t s , h e a l t h , and c a p i t a l - g o o d s 

p r o d u c t i o n . , , 

2 J The Q u e s t i o n o f S u b j e c t A r e a s , op. c i t . a n d F u r t h e r r e f l e c t i o n s on the 
q u e s t i o n o f s u b j e c t a r e a s , op . c i t . 

/2. Areas 
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2. Areas and problem^ 

a ) The a g r i c u l t u r a l s i t u a t i o n 

The t e c h n o l o g i c a l p r o g r e s s o f L a t i n A m e r i c a n ' a g r i c u l t u r e o v e r the 

- l a s t twenty y e a r s can be s a i d t o have been r e m a r k a b l e . Among o t h e r s , 

i t has the f o l l o w i n g c h a r a c t e r i s t i c s : a p p l i c a t i o n o f improved t e c h n i q u e s 

f o r c u l t i v a t i o n and c a t t l e h a n d l i n g ; b e t t e r farm management; u t i l i z a t i o n 

o f new v a r i e t i e s o f s e e d s ; use o f mechanica l power and equipment ; a p p l i -

. c a t i o n o f h e r b i c i d e s , " p e s t i c i d e s and. ,chemical f e r t i l i z e r s ; and , b e t t e r 

u t i l i z a t i o n o f w a t e r . N e v e r t h e l e s s , i t .cannot be d e n i e d t h a t t h e r e have 

been v e r y s l i g h t i n c r e a s e s i n average y i e l d s o f many fa rm p r o d u c t s , 

p a r t i c u l a r l y i f conpared t o those o b t a i n e d i n o t h e r p a r t s o f the w o r l d . 

M o d e r n i z a t i o n has b r o u g h t w i t h i t the p r o l e t a r i a n i z a t i o n o f the f a r m e r , 

development o f new forms o f s o c i a l s t r a t i f i c a t i o n , i n c r e a s e d r u r a l u n e m p l o y -

ment, and e x p a n s i o n o£ farm i l m i t s as the main r e s o u r c e f o r i n c r e a s i n g 

p r o d u c t i o n . 

E x h a u s t i o n o f " e a s y " w a y s . o f b r i n g i n g new l a n d s u n d e r c u l t i v a t i o n 

i n most c o u n t r i e s o f L a t i n Amer ica has made i t n e c e s s a r y to' f i n d a l t e r -

n a t i v e t e c h n o l o g i e s f o r more i n t e n s i v e use o f e x i s t i n g l a n d s o r the 

i n c o r p o r a t i o n o f o t h e r s f o r w h i c h a v a i l a b l e t e c h n o l o g y i s i n a d e q u a t e o r 

i n a p p r o p r i a t e (damp t r o p i c s , d e s e r t z o n e s ) . 

- The p r o b l e m C a l l s f o r t h o r o u g h s t u d y o f the e x p e r i e n c e the c o u n t r i e s 

o f the p e r i p h e r y have had i n the a p p l i c a t i o n o f s c i e n c e arid t e c h n o l o g y 

t o a g r i c u l t u r a l development t o a s c e r t a i n i f the r e s u l t s were s a t i s f a c t o r y 

(employment, r i s i n g Income f o r p r o d u c e r s , i n c r e a s e d - p r o d u c t i o n and p r o d u c -

t i v i t y , e t c . ) o r i f o t h e r methods s h o u l d be u s e d . 

The s t u d i e s made b y the U n i t e d N a t i o n s Research I n s t i t u t e f o r 

S o c i a l Development (UNRISD) on the soc ioeconomic e f f e c t s o f the " g r e e n 
3 / r e v o l u t i o n " i n A S i a , A f r i c a , and L a t i n America— s h o u l d be k e p t i n mind 

3_/ The soc ioeconomic impact o f the i n t r o d u c t i o n o f h i g h - y i e l d s t r a i n s o f ; 

g r a i n i s d e a l t w i t h i n the GLOBAL-2 P r o j e c t . I t i n c l u d e s g e n e r a l 
s t u d i e s and a n a l y s i s o f c o u n t r i e s ( M e x i c o , P h i l i p p i n e s , S r i Lanka, 
I n d o n e s i a , I n d i a , Morocco and T u n i s ) and by r e g i o n s ( A s i a , A f r i c a , and 
L a t i n America") . 

/ f o r t h a t 
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f o r t h a t p u r p o s e . They show, w i t h numerous examples , t h a t the use o f 

h i g h - y i e l d s t r a i n s o f seed ( p a r t i c u l a r l y , wheat and r i c e ) , f o r w h i c h 

t h e r e were such h i g h hopes i n the s i x t i e s , b e n e f i t t e d e s p e c i a l l y a smal l 

m i n o r i t y o f p r o d u c e r s i n a lmost a l l the c o u n t r i e s where t h e y were u t i l i z e d . 

I t d i d n o t succeed i n s o l v i n g the food^prob lem as had been supposed. What 

happened i s t h a t the " t e c h n o l o g i c a l packages" c a l l e d f o r by the " g r e e n 

r e v o l u t i o n " - r e l a t i v e l y h i g h d e n s i t y o f c a p i t a l , i n p u t s , m a c h i n e r y , and 

I r r i g a t i o n p e r u n i t o f e x p l o i t a t i o n - were beyond the r e a c h o f the v a s t 

m a j o r i t y o f r u r a l p r o d u c e r s , r e g a r d l e s s o f the s p e c t a c u l a r y i e l d s p e r 

h e c t a r e , and as f a r as the p r o d u c t i o n o f c e r t a i n a r t i c l e s i s concerned 

t h e i r e f f e c t upon o t h e r key o b j e c t i v e s o f r u r a l development 

( e m p l o y m e n t ) ^ 

were n e g l i g i b l e o r even n e g a t i v e ( income d i s t r i b u t i o n i n the r u r a l a r e a s ) . 

I n t h i s s e n s e , the " g r e e n r e v o l u t i o n " c o n t r i b u t e d t o a g g r a v a t i n g the 

s o c i a l - p o l a r i z a t i o n p r o c e s s e s c h a r a c t e r i s t i c o f a g r i c u l t u r e i n most o f 

the c o u n t r i e s i n v o l v e d . Government p o l i c y i t s e l f i s "not f r e e o f blame 

i n t h i s r e s p e c t because the s p e c t a c u l a r n a t u r e and r a p i d i t y o f the y i e l d s 

prompted the a l l o c a t i o n o f funds t o the new farmers a b l e t o a p p l y the 

new t e c h n o l o g y t o the d e t r i m e n t o f the v a s t m a j o r i t y and , I n some i n s t a n c e s , 

a t the expense o f the p o p u l a t i o n ' s b a s i c d i e t . — ^ 

The s h i f t t h a t took p l a c e i n a g r i c u l t u r e r e s e a r c h i n the t r o p i c s , 

i a r g e l y i n the p e r i p h e r a l c o u n t r i e s , i s a n o t h e r example o f t h i s phenomenon. 

A sharp d i f f e r e n c e has been n o t e d i n them between the many s c i e n t i f i c -

t e c h n o l o g i c a l r e s e a r c h e f f o r t s i n the f i e l d o f a g r i c u l t u r e aimed a t 

e x p o r t and the I n o r d i n a t e s c a r c i t y , o f s t u d i e s on the p r o d u c t i o n o f b a s i c 

f o o d s t u f f s , d e s p i t e the o b v i o u s c r i s i s i n the t r a d i t i o n a l systems o f 

t r o p i c a l s u b s i s t e n c e f a r m i n g ( s p l a s h and b u r n ) w h i c h l e a d t o the p r o g r e s s i v e 

d e t e r i o r a t i o n o f the man/land r a t i o . 

The a p p l i c a t i o n o f s c i e n t i f i c - t e c h n i c a l r e s e a r c h h a s , t h u s , n o t 

been s o c i a l l y n e u t r a l and,, . t h e r e f o r e , a c o n s c i o u s e f f o r t s h o u l d be made 

4 / I n some cases i n w h i c h commercial f a r m i n g expanded a t the expense 
o f peasant f a r m i n g , i n t a k i n g advantage o f i n c r e a s e d y i e l d s , the n e t 
e f f e c t on employment was e v e n n e g a t i v e . , 

5 J A l o n g the same l i n e s , i t i s ¿ t i l l s u r p r i s i n g t h a t the major r e s e a r c h 
e f f o r t s f i n a n c e d w h o l l y ' o r i n p a r t ' w i t h . p u b l i c funds i n the n o t v e r y 
d i s t a n t . p a s t were s y s t e m a t i c a l l y c h a n n e l l e d i n t o commercial f a r m i n g 

... and n o t , e x c e p t when i t ;was the same, i n t o the most i m p o r t a n t e lements 
o f the n a t i o n a l d i e t (wheat , i n Mex ico where the b a s i c p r o d u c t I s c o r n ; 
c o r n , i n C h i l e where i t i s wheat ; c o f f e e and s o y a , i n B r a z i l where 
t h e y a r e beans and mandioca, e t c . ) / t 1 n t 
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t o o r i e n t i t i n the d i r e c t i o n o f i t 6 p o t e n t i a l f o r s o c i a l t r a n s f o r m a t i o n 

and t o f i n d t e c h n o l o g i c a l a l t e r n a t i v e ' s t h a t w i l l s e r v e the m a j o r i t y . 

I f the o b j e c t i v e o f the a p p l i c a t i o n o f s c i e n c e and t e c h n o l o g y t o 

f a r m i n g - I s , t o i n c r e a s e ndt o n l y p r o d u c t i o n b u t the income and employment 

o f the. m a j o r i t y :of those engaged i n t h a t p u r s u i t , i n o t h e r w o r d s , r u r a l 

deve lopment , the g o a l s s e t s h o u l d c o n s i d e r t h e needs o f t h a t m a j o r i t y , 

i t s r e a l o r p o t e n t i a l - r e s o u r c e s , the e c o l o g i c a l f ramework i n w h i c h i t s 

a c t i v i t i e s a re c a r r i e d o n , the forms o r g a n i z i n g p r o d u c t i o n and the l o g i c 

u n d e r l y i n g i t s management and, i n - g e n e r a l , the a s p i r a t i o n s , m o t i v a t i o n s , 

and l i v i n g c o n d i t i o n s , o f ; the p e o p l e , b e s i d e s the a c t i v i t i e s t o w h i c h t h e y 

a r e d e v o t e d . • 

S ince most o f t h & ~ p r o d u c t i o n u n i t s o f the c o u n t r i e s o f L a t i n Amer ica 

a r e p e a s a n t - t y p e smal l h o l d i n g s , ' - t e c h n o l o g y s h o u l d f i n d a l t e r n a t i v e forms 

o f e x p l o i t a t i o n w h i c h , w i t h o u t i n c r e a s i n g the c a p i t a l r e q u i r e m e n t s p e r 

p e r s o n engaged o r r a i s i n g them s l i g h t l y , w o u l d make i t p o s s i b l e t o Improve 

y i e l d s p e r h e c t a r e and p e r labot f - t i the i n v e s t e d i n thfc l i n i t . T h i s does 

n o t a s s u m e - r e l e g a t i o n o f t o p - l e v e l r e s e a r c h ; q u i t e the C o n t r a r y , c o n d i t i o n s 

a r e so s e r i o u s t h a t s imple p r o d u c t i o n t e c h n i q u e s must be found t h a t a r i s e 
6/ 

f rom the most p a i n s t a k i n g s c i e n t i f i c r e s e a r c h p o s s i b l e . — 

Examples o f p o s s i b l e l i n e s o f a p p l i c a t i o n o f s c i e n t i f i c and 

t e c h n o l o g i c a l r e s e a r c h t o a g r i c u l t u r a l problems t h a t W i l l i l l u s t r a t e the 

i n d i c a t e d Approach c o v e r f i e l d s as d i v e r s e as b a l a n c e o f e n e r g y consumed 

and g e n e r a t e d I n the s e c t o r ; r e d u c t i o n o f h a z a r d s o f c r o p l o s s and i n c r e a s e 

o f n u t r i t i o n a l c o n t e n t ; u t i l i z a t i o n o f the t r o p i c s f o r p r o d u c i n g b a s i c 

f o o d s t u f f s ; improvement o f r a t i o n a l ' food sys tems ; b u i l d i n g o f r u r a l 

j P h y s i c a l i n f r a s t r u c t u r e ; and o t h e r s . 

W i t h r e s p e c t t o e n e r g y b a l a n c e s , a g r i c u l t u r a l development has 

absorbed i n c r e a s i n g e n e r g y i n p u t s p e r u n i t o f e n e r g y g e n e r a t e d i n t h e fo rm 

6/ F o r example , g e n e t i c r e s e a r c h on somat ic c e l l s w h i c h d r a s t i c a l l y 
reduce the g e s t a t i n g t ime o f new s t r a i n s i n compar i son . to t h a t needed 
by h y b r i d i z a t i o n and s e l e c t i o n p r o c e d u r e s u t i l i z e d i n the " g r e e n 
r e v o l u t i o n " , based upon s e l e c t i n g , p e a s a n t - f a r m i n g - p r o d u c t s and g e n e r -
a t i n g s t r a i n s t h a t adapt, to. t e c h n i q u e s the growers a r e a b l e t o a b s o r b . 

/ o f a g r i c u l t u r a l 
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.• * i w ; 

o f a g r i c u l t u r a l p r o d u c t i o n , and w i t h the s h r i n k i n g s u p p l y o f . f o s i s l l f u e l s 

i n most o f the c o u n t r i e s o f the a r e a , i t i s becoming i n c r e a s i n g l y d i f f i c u l t 

t o r e s o r t t o a g r i c u l t u r a l o r f o o d systems t h a t a re common i n the i n d u s ' t r i * ; ; 

a l i z e d c o u n t r i e s . I n f a c t , i f the w o r l d p o p u l a t i o n had t o be f e d by a" 

p r o d u c t i v e system l i k e t h a t o f the U n i t e d S t a t e s , 80% o f the e n e r g y r e s o u r c e s 

consumed a n n u a l l y t h r o u g h o u t the e n t i r e w o r l d would have t o be d e v o t e d t o 

t h i s purpose a l o n e . ^ T h i s f a c t , i n a d d i t i o n t o those a l r e a d y p o i n t e d 

o u t , show up the l i m i t a t i o n s t h a t g e n e r a l i z a t i o n o f the " g r e e n r e v o l u t i o n " 

s u f f e r e d f rom i t s i n c e p t i o n . 

The c o s t and g rowing s c a r c i t y o f f o s s i l - f u e l s c a l l s f o r r e s e a r c h 

i n t o ways o f c u t t i n g down needs f o r c a l o r i e i n p u t s p e r u n i t o f p r o d u c t 

g e n e r a t e d , t h a t i s : 

1 ) A l t e r n a t i v e energy s o u r c e s : w i n d , s o l a r , b i o g a s (methane1 f rom 

waste m a t t e r ) ; ' v ' *i 

2 ) N a t u r a l I n s t e a d o f chemica l f e r t i l i z e r s ( r e d u c t i o n o f c a l o r i e 

i n p u t by o v e r '400 000 k i l o c a l o r i e s p e r h e c t a r e , b e s i d e s improvement o f i 

s o i l c o n d i t i o n s ) . , 

3 ) S u b s t i t u t i o n o f p e s t i c i d e s by b i o l o g i c a l forms o f p e s t c o n t r o l ; 

by t h e i r s e l e c t i v e a p p l i c a t i o n ( " t r e a t as n e e d e d " ) o r by more i n t e n s i v e 

c l e a n i n g p r a c t i c e s ; 

4 ) S u b s t i t u t i o n o f commercial f e r t i l i z e r s by c r o p r o t a t i o n w h i c h 

i n c l u d e s n i t r o g e n - f i x i n g agents as- p a r t o f the r o t a t i o n ( t h e r e b y making 

i t p o s s i b l e t o reduce e n e r g y needs by h a l f a m i l l i o n k i l o c a l c r i e s p e r 

h e c t a r e ) . "" ... J 

I n r e g a r d t o the need f o r r e d u c i n g the h a z a r d s o f c r o p l o s s , t o 

i n c r e a s e the n u t r i t i v e v a l u e o f farm p r o d u c t s , r e s e a r c h i n h y b r i d i z a t i o n 

o r the most advanced s t u d i e s i n s o m a t i c - c e l l g e n e t i c s w o u l d have t o be 

d i r e c t e d towards o b t a i n i n g s t r a i n s , more r e s i s t a n t to p e s t s , w i t h h i g h e r 

7/ J . and C. S t e i n h a r t , " E n e r g y use i n the U . S . F o o d Sys tem" , S c i e n c e , 
~ V . 184 X 41 34, A p r i l , 1974. U n t i l about 1910, U n i t e d S t a t e s a g r i c u l t u r e 

consumed l e s s e n e r g y than t h a t g e n e r a t e d i n the fo rm o f f o o d . A t the 
p r e s e n t t i m e , o V e r t e n c a l o r i e s a r e consumed i n v a r i o u s forms f o r each 
c a l o r i e o f f o o d p r o d u c e d . (Page 311) . 

/ p r o t e i n c o n t e n t , 
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p r o t e i n c o n t e n t , and w i t h l o w e r w a t ? r r e q u i r e m e n t s , e^en a t the s a c r i f i c e 

o f y i e i d ( w h i c h must cease b e i n g the main o l d f a s h i o n e d o b j e c t i v e o f the 

new s t r a i n s c r e a t e d ) . 

The u t i l i z a t i o n o f the e x t e n s i v e - t r o p i c a l a r e a s o f L a t i n Amer ica 

( p l a i n s and g r a z i n g l a n d s t o the n o r t h and s o u t h o f the Amazon, the c o a s t a l 

p l a i n o f the G u l f o f M e x i c o , e t c . ) as a s o u r c e o f b a s i c foods and the 

c h e c k i n g t h e r e b y o f the d e t e r i o r a t i o n and c r i s i s o f m i g r a n t a g r i c u l t u r e 

depends upon s c i e n t i f i c and t e c h n o l o g i c a l p r o g r e s s i n t h a t a r e a . Up t o 

t h r e e c r o p s a y e a r c o u l d b e - o b t a i n e d i n s p i t e o f the c l i m a t e o f these 

zones i f p rob lems o f l a c k o f w a t e r i n some a r e a s o r p e r i o d s and o f e x c e s s i v e 

l e a c h i n g i n o t h e r s can be s o l v e d . T h i s w o u l d l tqp ly s h o r t e n i n g o f the l a p s e , 

sometimes e n o r m o u s l y , between p l a n t i n g and h a r v e s t i n g w h i c h w o u l d c a l l f o r 

n o t o n l y the i n t r o d u c t i o n o f a p p r o p r i a t e seed b u t o f i n s t r u m e n t s , mach inery 

( n o t n e c e s s a r i l y c o m p l i c a t e d ) ^ and c u l t i v a t i o n p r a c t i c e s needed i n those 

a c t i v i t i e s . 

The development o f new forms o f p r o d u c t i o n o r g a n i z a t i o n ( o r the 

improvement o f e x i s t i n g o n e s ) w h i c h , by u t i l i z i n g the complementary 

p o t e n t i a l s o f i n t e g r a t i n g smal l f a m i l y h o l d i n g s (as i n r u r a l communi t ies ) 

i n t o more e f f i c i e n t s t r u c t u r e s o f s o c i a l d i v i s i o n o f l a b o r , w o u l d p e r m i t 

the manufacture o f the b a s i c equipment f o r such communi t ies , reduce the 

need f o r i m p o r t i n g i t , ^ and f a v o r the d e s i g n o f t o o l s and s i m p l e mach inery 

t h a t w o u l d be e a s y t o make. 
1 : • .t' 

The c o o r d i n a t e d s t u d y o f the complex s o c i a l r e l a t i o n s and the 

technical " m a t e r i a l and i n s t i t u t i o n a l f a c t o r s t h a t e n t e r i n t o the r e a l m 

o f f o o d f rom i t s p r o d u c t i o n t o i t s consumpt ion , t h a t i s , f o o d s y s t e m s , ^ ^ 

" I t has been seen i n e x p e r i m e n t a l s t a t i o n s i n I n d i a and P a k i s t a n t h a t 
s u c h fa rm m a c h i n e r y , t o g e t h e r w i t h pumps, m o t o r s , and w e l l c a s i n g s 
can be b u i l t by smal l machine i n d u s t r i e s w i t h s t e e l and o t h e r meta ls 
s u p p l i e d b y c e n t r a l s h o p s . " R. R e v e i l l e , " R e c u r s o s d i s p o n i b l e s p a r a . 

; l a a g r i c u l t u r a " , I n v e s t i g a c i ó n y c i e n c i a . November, 1976. 
9/ "Recursos d i s p o n i b l e s p a r a l a a g r i c u l t u r a " , I n v e s t i g a c i ó n y c i e n c i a . 

o p . c l t . 
10/ By f o o d systems i s meant the s o c i a l r e l a t i o n s i n v o l v e d i n the p r o c e s s 

o f p r o d u c t i o n , m a n u f a c t u r e , d i s t r i b u t i o n , change , a p p r o p r i a t i o n , and 
consumpt ion o f f o o d i n a g i v e n c o u n t r y o r l o c a l i t y . UNRISD, Food System 
and S o c i e t y . March 2 , 1976. 

/ i s u n d o u b t e d l y 
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i s undoubted ly the p o i n t o f depar ture f o r determin ing the p o t e n t i a l 

c o n t r i b u t i o n s o f sc ience and technology "for s o l v i n g the food problem. 

Research i n t o a l t e r n a t i v e s o l u t i o n s o f a n o t h e r ' k i n d might no t o n l y hamper, 

the p o s s i b i l i t i e s o f e s t a b l i s h i n g the most a p p r o p r i a t e p r i o r i t i e s o f 

needs b u t would l e a d t o sense less waste o f e f f o r t . 

b) Human settlements ' 
• ..i 'i ' ' 

The s e c r e t a r i a t c o n s i d e r s human s e t t l e m e n t s , a n o t h e r o f the p r e s s i n g 

problems t h a t r e q u i r e s c o n t i n u i n g a t t e n t i o n f r o m . n a t i o n a l development, 

p o l i c i e s and the r e g i o n a l and i n t e r n a t i o n a l c o o p e r a t i o n system, p a r t i c u l a r l y 

i n v i e w o f the f a c t t h a t concern about env i ronmenta l d e t e r i o r a t i o n has. 

developed v e r y s l o w l y even though the p o p u l a t i o n o f L a t i n America w i l l 
1 1 / 

amount t o almost 610 m i l l i o n i n h a b i t a n t s , towards the end o f the c e n t u r y . . 

I t i s e x t r e m e l y u r g e n t , t h e r e f o r e t o adopt t e c h n o l o g i c a l p o l i c i e s t h a t 

can be adapted t o the a v a i l a b l e r e s o u r c e s f o r meeting the b a s i c needs o f 

the s e t t l e m e n t s . I n any case , the l a c k o f concern f o r p r e s e r v a t i o n o f 

the p h y s i c a l envi ronment may compl icate and aggravate d e f i c i e n c i e s 

observed i n the r e g i o n . 

Human s e t t l e m e n t s and t h e i r i m p l i c a t i o n s i n r e l a t i o n t o s o c i a l and 

economic aspects , c o n s t i t u t e a most complex s u b j e c t b u t i t i s o f i n t e r e s t 

a t t h i s t ime , n e v e r t h e l e s s , to s t r e s s the p o i n t t h a t p r e s e n t t e c h n o l o g i e s 

a p p l i e d t o s o l v e the h a b i t a t problems f o r the m a j o r i t y groups have had 

l i t t l e o r no s u c c e s s . 

I t s h o u l d a l s o be kept I n mind t h a t a c t i v i t i e s connected w i t h the 

b u i l d i n g o f the h a b i t a t i n L a t i n America and the Car ibbean have r e s o r t e d 12/v :r 

l a r g e l y t o impor ted t e c h n o l o g i e s — .whose a p p l i c a t i o n has had to be. 

r e s t r i c t e d p a r t i c u l a r l y because o f the h i g h c o s t s i n r e l a t i o n t o the low . 

incomes o f the m a j o r i t y o f the p o p u l a t i o n . Consequent l y , the low- income 

groups have been f o r c e d t o develop t h e i r own modes ( " i n f o r m a l " ) o f o r g a n i -

z a t i o n and " e m p i r i c a l " t e c h n o l o g i e s because o f t h e i r l i m i t e d access to the 

goods and s e r v i c e s market . 
j l / CELADE, Boletin demogrgfico, Afio VII, No. 13, 
12/ UNEP/CEPAL Program on Human-Settlements Technology, Tecnologia de 

asenfcamjentos humanos en America Latlna y el C a r l b e , p r e l i m i n a r y 
version, Mexico*A.F.,, May, 1978. . : • ' : 

/Inasmuch 
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Inasmuch as most o f the l a n d , m a t e r i a l s , and f i n a n c i a l r e s o u r c e s 
1 ' - . . . ^ 

i s a b s o r b e d b y . t h e " f o r m a l " sys tem anyway, i t i s n e c e s s a r y t o d e v i s e a 

d i f f e r e n t sys tem f o r the s e c t o r s o f the p o p u l a t i o n whose weak p u r c h a s i n g 

power p r e v e n t s them f rom s o l v i n g t h e i r h o u s i n g needs t h r o u g h the r e g u l a r 

market mechanisms. I n the absence o f a n o t h e r a l t e r n a t i v e , t h i s new 

" i n f o r m a l " s y s t e m o f p r o d u c t i o n and d i s t r i b u t i o n o f e n v i r o n m e n t a l goods 

and s e r v i c e s w o u l d have t o r e s o r t t o o t h e r forms o f o r g a n i z a t i o n w i t h 

d i f f e r e n t r e s o u r c e s and e m p i r i c a l t e c h n i q u e s . Such a s y s t e m w o u l d a l s o 

d i f f e r f r o m the u s u a l one i n i t s d e c e n t r a l i z e d n a t u r e s i n c e C h e ; f u n c t i o n 

o f b u i l d i n g w o u l d have t o be d e f i n e d i n terms o f the p e r s o n s c a r r y i n g i t 

o u t , who a r e g e n e r a l l y t h e u s e r s o f the p r o d u c t t h e m s e l v e s . The " f o r m a l " 

sys tem, on the o t h e r hand, o p e r a t e s i n d e p e n d e n t l y o f the u l t i m a t e u s e r s 

and, i n the case o f governmenta l management, the s e t t i n g up O f . p r i o r i t i e s 13/ 

and the d e c i s i o n - m a k i n g i n v o l v e d a ré c l e a r l y c e n t r a l i z e d . — 

T e c h n o l o g i c a l r e s e a r c h on human s e t t l e m e n t s in1 L a t i n Amer ica has 

a lways been o r i e n t e d towards two main f i e l d s : b u i l d i n g m a t e r i a l s and 

t e c h n i q u e s and the d e s i g n o f l o w - c o s t h o u s i n g . 

A l t h o u g h the n a t i o n a l s c i e n c e and t e c h n o l o g y o r g a n i z a t i o n s have 

r e c e n t l y begun t o show more i n t e r e s t i n h u m a n - s e t t l e m e n t s t e c h n o l o g y , t h e y 

have n o t y e t become f u l l y c o g n i z a n t o f the needs and p o t e n t i a l i t i e s o f 

e m p i r i c a l t e c h n o l o g y . O n l y as an e x c e p t i o n a l case has a t t e n t i o n been p a i d t 

t o the t e c h n i q u e s t h a t have been a p p l i e d f o r a l o n g t ime t o t h e more 

p r e c a r i o u s u r b a n s e t t l e m e n t s and i n r u r a l communi t ies , toe o f the few 

e x c e p t i o n s i s the PREVI p r o j e c t Implemented i n Peru w i t h U n i t e d N a t i o n s 

s u p p o r t . The i n t e r e s t shown i n t h i s r e g a t d by v a r i o u s c e n t e r s o p e r a t i n g 

i n the r e g i o n , however , r a i s e s hopes t h a t r e s e a r c h i n the f i e l d w i l l be 

o r i e n t e d i n t h a t d i r e c t i o n . 

c ) H e a l t h and the p h a r m a c e u t i c a l i n d u s t r y 

The ach ievement o f i n t e g r a t e d development b r i n g s u p , among o t h e r 

r e q u i r e m e n t s , the i m p l e m e n t a t i o n o f p o l i c i e s t h a t w o u l d t e n d t o u n i v e r s a l i z e 

the p r o v i s i o n o f b a s i c s e r v i c e s t o the e n t i r e p o p u l a t i o n . The q u e s t i o n 

13/ T e c n o l o g í a de asentamientos humanos en Amér ica L a t i n a y e l C a r i b e , 
o p . c i t . 

/ o f h e a l t h 
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o f h e a l t h I s o f paramount.. Impor tance because o f i t s i n f l u e n c e upon t h e 

w e l l - b e i n g and the c r e a t i v e and p r o d u c t i v e c a p a b i l i t i e s o f the p o p u l a t i o n . 

Resources a r e c h a n n e l l e d i n e v e r g r e a t e r amounts- f o r the purpose by a l l 

the c o u n t r i e s o f the r e g i o n b u t the fo rm i n w h i c h t h e s e r v i c e s - c o n s i d e r e d 

i n the b r o a d e s t s e n s e ; t o i n c l u d e a d m i n i s t r a t i v e o r g a n i z a t i o n , e t c . - a r e 

o r g a n i z e d i n c r e a s e s t h e i r c o s t i n o r d i n a t e l y and f o r t h a t r e a s o n t h e o n l y 

ones who have r e a l l y b e n e f i t e d f rom them - and o n l y up t o a c e r t a i n p o i n t -

a r e the m i d d l e and upper u r b a n g r o u p s . . L-,:.-

Supp ly o f these s e r v i c e s s u f f e r s , t h e r e f o r e , f r o m a t e c h n o l o g y t h a t 

i s i n a p p r o p r i a t e f o r the needs and p o s s i b i l i t i e s o f the c o u n t r i e s o f the 

r e g i o n . T o make i t g e n e r a l l y a v a i l a b l e w o u l d ^ i g n i f y such a hugie c o s t 

t h a t i t s f e a s i b i l i t y becomes d u b i o u s . More a c c e s s i b l e o p t i o n s i n terms 

o f b o t h q u a l i t y and c o s t w i l l , t h e r e f o r e , have t o b e ; c o n t r i v e d . 
. < . -

Programs, on s c i e n c e and t e c h n o l o g y f o r development have a p p a r e n t l y 

p a i d i n s u f f i c i e n t a t t e n t i o n to p u b l i c h e a l t h . They have been c o n c e r n e d 

p a r t i c u l a r l y w i t h r e s e a r c h i n p h a r m a c e u t i c a l p r o d u c t s and the t r a i n i n g 

o f p e r s o n n e l f o r some m e d i c a l and b i o c h e m i c a l a c t i v i t i e s . > F o r example , 

among the i s s u e s t h a t have been c o v e r e d i s the r a t i o n a l i z a t i o n o f the 

consumpt ion o f d rugs t h r o u g h the f o r m u l a t i o n o f master l i s t s w h i c h c o n t a i n 

a l i m i t e d s c h e d u l e o f p r o d u c t s and thereby, p r e v e n t t h e p r o l i f e r a t i o n o f 

the use o f brand-names and p a t e n t med ic ines t h e r e b y r e d u c i n g c o s t s t o the 

consumer. E f f o r t s . t o w a r d s i n t r o d u c i n g the u s e o f I n d i g e n o u s m e d i c i n a l 

p l a n t s c o n t r i b u t e s t o t h e same end . "•' 

These master l i s t s have been u t i l i z e d a lmost e x c l u s i v e l y by s o c i a l 

s e c u r i t y i n s t i t u t e s t h a t p r o v i d e medieal s e r v i c e s ¿nd have been a b l e t o 

save c o n s i d e r a b l e sums .because of, them. They have been o f l i t t l e u s e , on 

the o t h e r hand , t o the new o r g a n i z a t i o n a l and management systems t h a t 

c h a n n e l med ica l a t t e n t i o n t o b r o a d s e c t o r s o f the p o p u l a t i o n I n an e f f o r t 

t o make h e a l t h programs more e f f e c t i v e . 

One o f t h e main r e o r g a n i z a t i o n a l e f f o r t s i n t h i s r e g a r d w i l l , t h e r e f o r e , 

have t o be aimed a t f i n d i n g a s o l u t i o n t o the problems a f f e c t i n g l a r g e 

masses o f the p o p u l a t i o n , p a r t i c u l a r l y the e c o n o m i c a l l y , s o c i a l l y , and 

v, g e o g r a p h i c a l l y u n d e r p r i v i l e g e d . I n t h i s r e s p e c t , m i n i s t r i e s o f h e a l t h 

s h o u l d n o t r e s t r i c t themselves t o c o o r d i n a t i n g s e r v i c e s f o r d i s e a s e 

/ p r e v e n t i o n 
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p r e v e n t i o n a n d : e r a d i c a t i o n . They s h o u l d a l s o t a c k l e prob lems t h a t 

d i r e c t l y . a f f e c t h e a l t h s u c h as those o f n u t r i t i o n and food p r o d u c t i o n , and 

the c o n s t r u c t i o n o f p o t a b l e - w a t e r and sewerage sys tems. They s h o u l d a l s o 

c o o p e r a t e w i t h s c i e n t i f i c and t e c h n o l o g i c a l r e s e a r c h I n s t i t u t e s i n t h e i r 

r e s e a r c h programs i n the i n d i c a t e d a r e a s . 

T e c h n o l o g i c a l changes i n f o o d p r o d u c t i o n a r e o f d e c i s i v e i m p o r t a n c e 

p a r t i c u l a r l y when i t i s c o n s i d e r e d t h a t n u t r i t i o n a l and d i e t a r y d e f i c i e n c y . 

i n L a t i n Amer ica i s the l e a d i n g cause- o f i n f a n t m o r t a l i t y and o f many 

i n f e c t i o u s and p a r a s i t i c d i s e a s e s . 

P r imary m e d i c a l c a r e i s a n o t h e r a r e a i n w h i c h i t i s u r g e n t t o 

improve the o r g a n i z a t i o n . F o r t h a t p u r p o s e i n d i v i d u á i s and community 

g r o u p s s h o u l d be t r a i n e d f o r mutual h e l p ; a p r o c e s s t h a t means t e a c h i n g 

t h e p o p u l a t i o n t o i d e n t i f y and s o l v e t h e i r own p r o b l e m s . 

The t e c h n i c a l p r o g r e s s t h a t wou ld be a c h i e v e d by p r o v i d i n g p r i m a r y 

m e d i c a l c a r e w o u l d make i t p o s s i b l e t o c o n t r o l many h e a l t h prob lems o f 

L a t i n Amer ica w i t h c e r t a i n c e l e r i t y and t o make b e t t e r usé o f the human 
14/ 

r e s o u r c e s a v a i l a b l e f o r t h a t a c t i v i t y . — T h i s i m p l i e s n o t o n l y a r e v i s i o n 

o f h e a l t h p o l i c i e s b u t a l s o the development o f p r o p e r t e c h n o l o g i e s and 

the t r a i n i n g o f s p e c i a l i z e d p e r s o n n e l . E x p e r i e n c e has shown t h a t i t i s 

p o s s i b l e t o reduce the i n c i d e n c e o f t r a n s m i s s i b l e d i s e a s e s l i k e m a l a r i a 

and those c o n t r o l l a b l e by V a c c i n a t i o n t h r o u g h p r o v i d i n g the community 

w i t h r u d i m e n t a r y i d e a s o f med ic ine and e n v i r o n m e n t a l s a n i t a t i o n . — ' ' 

The h e a l t h c o n d i t i o n s o f mothers and c h i l d r e n , the most v u l n e r a b l e 

group w i t h r e s p e c t t o m o r t a l i t y : a n d m o r b i d i t y , can be improved i n t h i s way . 

I n s h o r t , the p a r t i c i p a t i o n o f an o r g a n i z e d community w o u l d r e n d e r h y g i e n e 

a n d . p r e v e n t i v e m e d i c i n e programs e f f e c t i v e . 

The development o f s u i t a b l e t e c h n o l o g i e s i n the h e a l t h f i e l d - i n 

i t s b r o a d e s t sense * must be c o o r d i n a t e d w i t h a c t i v i t i e s d i r e c t l y r e l a t e d 

t o i t , such as those i n v o l v e d i n n u t r i t i o n and the improvement o f 

e n v i r o n m e n t a l c o n d i t i o n s , -

14? I n 1975, L a t i n Amer ica had 214 000 d o c t o r s , 86 000 n u r s e s and 
286 000 n u r s e ' s a i d s f o r a p o p u l a t i o n o f o v e r 320 m i l l i o n i n h a b i t a n t s . 

15/ See A p r e c i a c i o n e s sobre e l e s t i l o de d e s a r r o l l o y s o b r e l a s p r i n c i p a l e s 
p o l í t i c a s s o c i a l e s en Cuba (CEPAL/MEX/7-7/22). , 

/ d ) The s e c o n d a r y 
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d ) The secondary s e c t o r and p r o d u c t i o n o f c a p i t a l goods 

C a p i t a l goods h o l d an o u t s t a n d i n g p l a c e i n the endeavor o f d e v e l o p i n g 

c o u n t r i e s , p a r t i c u l a r l y those o f L a t i n Amer i ca , t ò i n c r e a s e the e f f e c -

t i v e n e s s o f t h e i r p a r t i c i p a t i o n i n w o r l d i n d u s t r i a l p r o d u c t i o n by the end 

o f the c e n t u r y i n accordance w i t h t h e D e c l a r a t i o n and: A c t i o n Plait o f Lima 
16/ 

o f March 1 9 7 5 . — ' T h i s i s t r u e because the achievement o f t h i s g o a l w i l l 

be i n s t r u m e n t a l i n l a r g e measure t o the a v a i l a b i l i t y t o the c o u n t r i e s o f 

those goods under s a t i s f a c t o r y q u a l i t y and p r i c e c o n d i t i o n s . 

. Inasmuch as t h i s t ype o f goods i s b a r e l y i n c l u d e d i n the i n d u s t r i a l 

s t r u c t u r e s o f the r e g i o n , - t h e r e ' i s c o n s i d e r a b l e p o t e n t i a l f o r the s u b s t i -

t u t i o n o f i m p o r t s by r e g i o n a l p r o d u c t i o n . I f t h i s were t o be r e a l i z e d , 

i t w o u l d g i v e v i g o r o u s new d i r e c t and i n d i r e c t impetus t o i n d u s t r y . 

Some o b s e r v a t i o n s on the b e h a v i o r o f the secondary s e c t o r as a 

, whole wou ld h e l p t o c l a r i f y the i s s u e . T h e ' i n d i c a t o r s show t h a t the 

Impor tance o f secondary a c t i v i t i e s I n the f o r m a t i o n o f the n a t i o n a l 

p r o d u c t has mounted s h a r p l y . R e g i o n - w i d e , i t has r i s e n f rom 21% i n 1960 

t o 257o i n 1977. The c o u n t r i e s o f g r e a t e r economic scope p a r t i c i p a t i n g i n 

i n t e g r a t i o n schemes have shown an a c c e l e r a t e d pace i n the more complex 

t e c h n i c a l b ranches whereas the i n t e r - and i n t r a s e c t o r a l l i n k a g e s have 

l a g g e d b e h i n d , open ing the way t o s i g n i f i c a n t impediments and p r e v e n t i n g 

the sys tem as a w h o l e . f r o m r e c e i v i n g the b e n e f i t s o f the v i g o r o u s demand 

f o r f i n a l goods ; the 'dependence upon e x t e r n a l s u p p l y o f c a p i t a l goods i s 

a l s o e v i d e n t h e r e . . N e v e r t h e l e s s , and i n compar ison t o o t h e r c o u n t r i e s 

o f t h e d e v e l o p i n g w o r l d , L a t i n A m e r i c a has had e v i d e n t successes and i t s 

e x p e r i e n c e i n i n d u s t r i a l i z a t i o n has been n o t e w o r t h y . 

I t has been a l r e a d y s a i d t h a t thè p r o c e s s l a c k e d an e x p l i c i t 

t e c h n o l o g i c a l p o l i c y a t i t s o u t s e t . I n s t i t u t i o n s and mechanisms f o r 

i n c o r p o r a t i n g the s o u r c e s and components o f t e c h n i c a l change w i t h i n the 

p r o c e s s o f s u b s t i t u t i o n o f i m p o r t e d goods were m i s s i n g . D e s i g n s , equ ipment , 

s p e c i f i c a t i o n s , t e c h n i c a l a s s i s t a n c e , and p e r s o n n e l t r a i n i n g c o n t i n u e d 

16/ UNIDO, D e c l a r a c i ó n v P l a n de A c c i ó n de Lima e n m a t e r i a de d e s a r r o l l o 
i n d u s t r i a l y c o o p e r a c i ó n . Second G e n e r a l U n i t e d N a t i o n s Conference 
f o r I n d u s t r i a l Development , L ima, P e r u , March 12-26, 1975. 

/ t o depend 
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t o depend upon e x t e r n a l f a c t o r s , a s i t u a t i o n w h i c h , i n the c o u r s e o f 

t i m e , meant e x c e s s i v e r o y a l t y payments ( r i s i n g l a t e l y t o a r a t e o f between 

10% and 20% a y e a r i n v a r i o u s c o u n t r i e s ) and , m a i n l y , the i m p o s i t i o n o f 

a s t r u c t u r a l " c e i l i n g " on the development o f i n d u s t r i e s . 

. F u r t h e r m o r e , i n d u s t r i a l employment has remained unchangeable ( a b o u t 

14% o f the l a b o r f o r c e ) and a l s o d i s p l a y s a downward t r e n d . T h i s f a i l u r e 

i s a t t r i b u t a b l e t o r e s t r i c t i o n s o f a g e n e r a l n a t u r e ( s u c h as s i z e : o f 

m a r k e t s , r e g r e s s i v e d i s t r i b u t i o n o f Income, and s h i f t s i n p r i c e s o f f a c t o r s ) 

a l t h o u g h t e c h n o l o g i c a l a s p e c t s u n d e r l i e them l i k e the a p p l i c a t i o n o f 

i n a d e q u a t e t e c h n i q u e s , u n d e r u t i l i z a t i o n o f equ ipment , and l i m i t e d s u p p l y 

o f s k i l l e d r e s o u r c e s . The impor tance o f these a s p e c t s i n c r e a s e s as the 

i n d u s t r i a l p r o c e s s moves i n t o more complex a c t i v i t i e s ( h e a v y and e l e c t r o n i c 

p r e c i s i o n mach inery and the au tomot i ve s e c t o r ) , more h i g h l y c a p i t a l - i n t e n s i v e 

o f t e c h n i c a l - o r g a n i z a t i o n a l i n n o v a t i o n , and dependent on more h i g h l y 

s k i l l e d l a b o r . 

To g e a r t e c h n i c a l change t o employment t h e r e i s a need f o r c o m p l e -

mentary a c t i o n s on- the p a r t o f the p u b l i c and p r i v a t e s e c t o r s and r e s e a r c h 

c e n t e r s ; a t the same t ime the p o l i c i e s o f the t r a n s n a t i o n a l companies w i l l 

have t o a d j u s t t o these r e q u i r e m e n t s . 

T h e r e a r e a d d i t i o n a l r e a s o n s t h a t make i t a d v i s a b l e t o promote the 

s t r o n g development o f c a p i t a l goods i n d u s t r i e s i n the n e a r f u t u r e . Worthy 

o f ment ion among them a r e : h i g h degree o f f o r e i g n dependency - i n c l u d i n g 

f i n a n c i n g c h a r a c t e r i s t i c s - f o r s a t i s f y i n g t h a t demand w i t h the consequent 

i n c i d e n c e on e x t e r n a l i m b a l a n c e ; the s p e c i a l c h a r a c t e r i s t i c s o f the c a p i t a l 

goods s e c t o r ; the l e v e l a l r e a d y a t t a i n e d i n the r e g i o n f o r the p r o d u c t i o n 

o f mach inery and equipment ; and , l a s t l y , the w i l l i n g n e s s o f the c o u n t r i e s 

o f the r e g i o n t o a c h i e v e a s i g n i f i c a n t g r o w t h o f i n d u s t r i a l p r o d u c t i o n i n 

o r d e r t o r e a c h the g o a l s s e t f o r t h i n the D e c l a r a t i o n and A c t i o n P l a n o f 
. . 17/ 
L i m a . — 

The a c c r u e d i n p o r t a n c e o f these goods' i s a l s o due t o the f a c t t h a t 

i t s u l t i m a t e d e s t i n a t i o n i s i n v e s t m e n t and t o the demand f o r them i s c l o s e l y 

17/ D e c l a r a c i ó n y P l a n dé A c c i ó n de Lima en m a t e r i a de d e s a r r o l l o i n d u s t r i a l 
y c o o p e r a c i ó n , o p . c l t . 

/ r e l a t e d 
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r e l a t e d t o the t o t a l i n v e s t m e n t o f the c o u n t r i e s and , c o n s e q u e n t l y , t o 

the i n t e n s i t y o f t h e i r development e f f o r t s . Furth§rjo®pej¿ the manufacture 

o f these goods i s i n t i m a t e l y connected w i t h o t h e r p r o d u c t i v e a c t i v i t i e s 

may i t be the s u p p l y o f m a t e r i a l s and p a r t s o r the s t r e n g t h e n i n g o f the 

l i n k a g e between i n t e r n a i p r o d u c t i v e p r o c e s s e s . ! 

I n s h o r t , the c a p i t a l goods i n d u s t r i e s a r e an i m p o r t a n t s o u r c e o f 

employment and t h e i r c a p i t a l r e q u i r e m e n t s a r e , a t the same t i m e , r e l a t i v e l y 

smal l I n compar ison to o t h e r b a s i c i n d u s t r i a l a c t i v i t i e s . However , t h e y 

r e q u i r e a c e r t a i n l e v e l o f s k i l l e d l a b o r . As f a r as employment i s c o n c e r n e d , 

the r e p e r c u s s i o n o f these i n d u s t r i e s upon a c t i v i t i e s and s e r v i c e s i s a l s o 

o f some s i g n i f i c a n c e . 

L i k e w i s e , the development o f t h i s s e c t o r i s i n s t r u m e n t a l , t o r a i s e the 

t e c h n o l o g i c a l l e v e l o f the c o u n t r i e s b o t h f o r the need t o meet t e c h n o l o g i c a l 

demands o f t h e i r own and o f the c o n s t a n t l y a d v a n c i n g s e c t o r s t h a t use 

these goods , as f o r the d i s s e m i n a t i o n o f t e c h n i c a l p r o g r e s s w h i c h f o r c e s 

the s u p p l i e r s o f i n p u t s and p a r t s - t h r o u g h the t r a i n i n g o f p e r s o n n e l ' 

and the d e m o n s t r a t i o n e f f e c t * t o a d j u s t t o s p e c i f i c a t i o n s and s t a n d a r d s . 

To a g r e a t e r o r l é s s e r d e g r e e , t h e r e i s a t e c h n o l o g i c a l component 

i n e v e r y c a p i t a l good t h r o u g h b a s i c , d e s i g n , d e t a i l , a n d / o r p r o d u c t i o n 

e n g i n e e r i n g . A l i m i t i n g f a c t o r i n the development o f the s e c t o r i s the 

l a c k o f an e n g i n e e r i n g system o f i t s own s i n c e t h i s c o n d i t i o n s i t s 

development t o the p o s s i b i l i t i e s f o r access t o the t e c h n o l o g i c a l changes 

t h a t a re t a k i n g p l a c e i n the i n d u s t r i a l i z e d c o u n t r i e s w h i c h a re g e a r e d 

t o p r o d u c t i v e n e e d s ' a n d demands t h a t a r é g e n e r a l l y d i f f e r e n t f rom those 

o f L a t i n Amer i ca . However/ i f an endogenous e n g i n e e r i n g system i s t o 

be d é v e l o p e d , p a r t i c u l a r l y i n d e s i g n - ' w h i c h i s the ône t h a t g i v e s c o u n t r i e s 

a g r e a t e r degreè o f t e c h n o l o g i c a l independence - " i t w i l l be n e c e s s a r y t o 

e x e r t e f f o r t s t o p r o v i d e i n c e n t i v e s f o r the c r e a t i o n and s t r e n g t h e n i n g 

o f n a t i o n a l and r e g i o n a l e n g i n e e r i n g g r o u p s . 

I n s h o r t , a c l e a r e r u n d e r s t a n d i n g by c o u n t r i e s o f thé r e g i o n o f 

the ways i n w h i c h they must c a r r y o u t the p r o c e s s o f a s s i m i l a t i o n and 

development o f t e c h n o l o g i e s - c o n d i t i o n e d by the p e c u l i a r problems and the 

" c a p a c i t y o f each c o u n t r y - s u g g e s t s t h a t the p o l i c i e s implemented t o f o s t e r 

p r o d u c t i o n o f these goods w i l l endeavor ' t o a v o i d thlè i n d i s c r i m i n a t e i n c o r -

p o r a t i o n o f t e c h n o l o g i e s t h a t - i n g e n e r a l - c h a r a c t e r i z e s the s u b s t i t u t i v e 

i n d u s t r i a l i z a t i o n p r o c e s s t î i a t has taken p l a c e i n the r e g i o n ^ 

/V. OUTLINE 
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V . OUTLINE AND SUGGESTIONS FOR AN ACTION PROGRAM 

I . B a s i c c r i t e r i a 

A c h a r a c t e r i z a t i o n o f L a t i n A m e r i c a ' s e v o l u t i o n was o f f e r e d i n the p r e v i o u s 

c h a p t e r s ' w h i c h s t r e s s e d two p a r t i c u l a r l y o u t s t a n d i n g f e a t u r e s f o r the 

d e l i n e a t i o n " o f a s c i e n t i f i c - t e c h n o l o g i c a l p o l i c y . The f i r s t c o n c e r n s 

the c o m p l e x i t y reached by the r e g i o n a l economic s y s t e m - i n w h i c h s e c t o r s 

comparable i n m o d e r n i t y t o the e c o n o m i c a l l y - a d v a n c e d r e g i o n s and b r o a d 

s t r a t a o f the p o p u l a t i o n i n v o l v e d i n a c t i v i t i e s o f t h e l o w e s t p r o d u c t i v i t y 

c o e x i s t ; the second i s r e l a t e d t o the l e v e l i n t e r m e d i a t e t o a c e r t a i n d e g r e e , 

a t t a i n e d by the r e g i o n i n i t s economic and s o c i a l development w i t h i n the 

w o r l d c o n t e x t . 

I n the l i g h t o f t h i s g e n e r a l background i t i s c o n s i d e r e d t h a t one 

o f the b a s i c concerns o f the R e g i o n a l P r e p a r a t o r y M e e t i n g s h o u l d be the 

f o r m u l a t i o n and i m p l e m e n t a t i o n o f a s c i e n t i f i c and t e c h n o l o g i c a l p o l i c y 

- embodied i n the New I n t e r n a t i o n a l Economic O r d e r - aimed a t the i n t e g r a l 

development o f i t s s o c i e t y . To t h i s end , s t r u c t u r a l change a t the n a t i o n a l 

l e v e l must be s t r e n g t h e n e d and a change b r o u g h t about i n the r e l a t i o n s 

between c o u n t r i e s i n án e f f o r t t o o b t a i n an i n c r e a s i n g s o c i a l j u s t i c e a t 

the i n t e r n a t i o n a l l e v e l . P o l i c y i n t h i s r e g a r d s h o u l d , t h e r e f o r e , seek t o 

f o s t e r s c i e n t i f i c and t e c h n o l o g i c a l development- c e n t e r e d a round man, w i t h 

s p e c i a l s t r e s s on the o v e r a l l needs o f the most d e p r i v e d g r o u p s . 

T h a t i s t o s a y , the a v a i l a b l e knowledge , b o t h a t the w o r l d and 

l o c a l l e v e l s , s h o u l d be d i r e c t e d t o s o l v e p r e s s i n g prob lems - e x t e n s i v e 

p o v e r t y , underemployment , p r o d u c t i v e s l u g g i s h n e s s - and , a t the sané t i m e , 

t o l e n d renewed v i g o r t o the t e c h n i c a l l y advanced s e c t o r s . To a t t e n u a t e 

the g e o g r a p h i c a l c o n c e n t r a t i o n o f the f l o w o f t e c h n o l o g y , the i n t e r n a t i o n a l 

community and i n t e r n a l r e s o u r c e s must b o t h be tapped a t the same t i m e . 

As an immediate consequence o f t h i s a p p r o a c h , the c o n v i c t i o n a r i s e s 

t h a t thé main e f f o r t must be f o r t h c o m i n g f rom the c o u n t r i e s themselves 

t h r o u g h the s e a r c h f o r an endogenous, s e l f - r e l i a n t t e c h n o l o g i c a l development 

t h a t draws sus tenance f rom f u l l awareness o f t h e i r own prob lems and l o c a t e s 

the d e c i s i o n - m a k i n g p r o c e s s i n t h e d e v e l o p i n g c o u n t r i e s by t r a n s f e r r i n g t o 

them the c e n t e r o f g r a v i t y o f t h e i r t e c h n o l o g i c a l e v o l u t i o n , a t the same 

t i n » a v o i d i n g the c r e a t i o n o f ' n e w hegemonic c e n t e r s . 

' ' - / I t i s 
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I t i s a s s e r t e d i n t h i s document, c o n s e q u e n t l y , t h a t the mere t r a n s f e r 

o f e x t e r n a l t e c h n o l o g y i s n o t i n i t s e l f the paramount p r o b l e m f a c i n g 

L a t i n 'America. The way i n w h i c h i t s h o u l d be o b t a i n e d , i t s make-up, the 

a c t u a l : o r i e n t a t i o n o f the t e c h n i c a l ' change , and the s t r e n g t h e n i n g o f 

i n t e r n a l p o t e n t i a l a r e o f g r e a t e r I m p o r t a n c e . 

D e s p i t e the e f f o r t s e x e r t e d by t h e g r e a t m a j o r i t y o f the L a t i n Amer ican 

governments t o s e t p r i o r i t i e s , e s t a b l i s h i n s t i t u t i o n s and p rog rams , and 

r e v i s e c o o r d i n a t i o n g u i d e l i n e s w i t h a v i e w t o a c c e l e r a t i n g s c i e n t i f i c * 

t e c h n o l o g i c a l development based on t h e i r own r e s o u r c e s , t h e s e e f f o r t s have 

been i n s u f f i c i e n t f o r c o p i n g w i t h the problems w h i c h a re s u b s t a n t i a l and 

whose s o l u t i o n i s p r e s s i n g . 

T h i s i n s u f f i c i e n c y 6akes i t n e c e s s a r y t o supplement n a t i o n a l a c t i v i t i e s 

w i t h i n t e r n a t i o n a l c o o p e r a t i o n t h r o u g h s u b r e g i o n a l , r e g i o n a l and w o r l d 

a c t i o n s t o g e t h e r w i t h those by i n t e r n a t i o n a l o r g a n i z a t i o n s . 

I n the l i g h t o f a l l the f o r e g o i n g , f i v e b a s i c c r i t e r i a a r e s e t 

f o r t h be low w h i c h s h o u l d be c o n s i d e r e d i n f o r m u l a t i n g the g u i d e l i n e s f o r 

an a c t i o n program. 

The r e l a t i o n s a t the s u b r e g i o n a l and r e g i o n a l l e v e l s s h o u l d p l a y a 

dominant r o l e i n c o o p e r a t i o n i n accordance w i t h the s p i r i t o f s e l f - r e l i a n c e 

tha t ' animates the d e v e l o p i n g c o u n t r i e s . I n a d d i t i o n , t h e q u e s t f o r a more 

e q u i t a b l e I n t e r n a t i o n a l o r d e r imposes the riee<f f o r e s t a b l i s h i n g p r e f e r e n t i a l 

t r e a t m e n t i n the a r e a o f s c i e n c e and t e c h n o l o g y f o r the r e l a t i v e l y l e s s « 

d e v e l o p e d c o u n t r i e s . C o o p e r a t i o n between i n d u s t r i a l i z e d and d e v e l o p i n g 

c o u n t r i e s and t h a t p r o v i d e d b y I n t e r n a t i o n a l o r g a n i z a t i o n s s h o u l d a lways 

s u p p o r t n a t i o n a l , s u b r e g i o n a l , and r e g i o n a l e f f o r t s , s e e i n g t o I t a lways 

t h a t the d e c i s i o n - m a k i n g c e n t e r remains i n the" d e v e l o p i n g c o u n t r i e s . 

W i t h t h i s i n v i e w , such l o c a l t r a i n i n g s h o u l d be promoted t h a t 

w o u l d a l l o w s e l e c t i o n and d i s s e m i n a t i o n o f t e c h n i c a l a d v a n c e s , l e s s e n i n g 

o f dependency « w i t h o u t s e e k i n g t o a t t a i n a u t a r c h y - and r a t i o n a l i z a t i o n 

and i n t e n s i f i c a t i o n o f the use o f n a t u r a l r e s o u r c e s o f the r e g i o n , s u p p o r t e d 

by the g r e a t e r p u b l i c c o n t r o l o v e r them t h a t i s p o s s i b l e u n d e r c r e a t i v e 

s e l f - r e l i a n c e t h a t does n o t p r e c l u d e i n t e r d e p e n d e n c e when c o n v e n i e n t . 

. . . . . • - , ' . ' • ' ' ' ••• 

/A second 
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A second key c r i t e r i o n o f an a c t i o n program I s the need f o r g i v i n g 

t e c h n i c a l change a s o c i a l o r i e n t a t i o n . N e i t h e r s c i e n c e n o r t e c h n o l o g y 

p o s s e s s e s i n t r i n s i c v a l u e s : t h e y a re a b l e t o c r e a t e and p e r p e t u a t e 

d e f i c i e n c i e s o r they can remedy them., I t a l l depends, on the d i r e c t i o n 

g i v e n t o t h o s e f o r c e s b y the p o l i t i c a l « and e c o n o m i c , s y s t e m . C o n s e q u e n t l y , 

c r i t i c a l p o v e r t y , r u r a l , m a r g i n a l i t y , and. e n v i r o n m e n t a l d e t e r i o r a t i o n 

c a n n o t remain o u t s i d e o f t h i s c o n c e r n about t e c h n o l o g i c a l deve lopment . 

I n the« t h i r d p l a c e , the a c t i v i t i e s must take i n t o a c c o u n t the 

t r a n s v e r s e n a t u r e o f s c i e n c e and technology. T h a t i s , academic c e n t e r s 

w i l l Have t o r e l a t e w i t h , the i n d u s t r i a l l a b o r a t o r i e s because t e c h n o l o g y 

c a n n o t i g n o r e t e a c h i n g j i n f o r m a t i o n , and s t a n d a r d i z a t i o n e n t i t i e s ; the ^ 

f i n d i n g s o f b a s l c - a t f d a p p l i e d ocqseapch must be g i v e n c a r e | u | c o n s i d e r a t i o n 

i n a g r i c u l t u r e and i n d u s t r y . U n i v e r s i t i e s , p u b l i c s e c t o r , a n d . e n t r e p r e n e u r s 

c o u l d e s t a b l i s h o r g a n i c r e l a t i o n s t h r o u g h mechanisms e s t a b l i s h e d f o r the 

p u r p o s e . 

These a c t i o n s t h a t a re p ^ r t . o f the s c i e n t i f i c and t e c h n o l o g i c a l 

sys tem must be l i n k e d , f rom a n o t h e r s t a n d p o i n t , t o more g e n e r a l a s p e c t s 

o f economic and s o c i a l p o l i c y . 

A c t i o n s must c o n v e r g e n o t o n l y on the n a t i o n a l p l a n e . C o o p e r a t i o n 

between c o u n t r i e s - w i t h i n the r e g i o n and ¡ .ou ts ide , i t - have b roadened 

and o f f e r o p p o r t u n i t i e s f o r j o i n t p r o j e c t s and programs i n b a s i c r e s e a r c h , 

common u t i l i z a t i o n o f i n f r a s t r u c t u r e , the t r a i n i n g , o f human r e s o u r c e s , 

and o t h e r r e l a t e d a s p e c t s . I t s h o u l d - b e k e p t i n .mind t h a t s c i e n t i f i c 

and t e c h n o l o g i c a l p r o g r e s s a l l o w s f o r economies o f s c a l e ,as i t does o t h e r 

c a p i t a l - i n t e n s i v e a c t i v i t i e s . N o t even the R e l a t i v e l y m o r e - d e v e l o p e d 

c o u n t r i e s can f u l f i l l these r e q u i r e m e n t s on t h e i r own. 

F o u r t h l y , i t w o u l d be n e c e s s a r y to s t i m u l a t e the s o c i a l and c u l t u r a l 

i n t e r n a l i z a t i o n o f s c i e n c e and t e c h n o l o g y i n o r d e r t o d e v e l o p awareness 

i n b r o a d s t r a t a o f the p o p u l a t i o n . r e g a r d i n g the impor tance o f t h i s a c t i v i t y 

f o r t h e i r o w n - w e l l - b e i n g , e n c o u r a g i n g , t h e m t o take an a c t i v e p a r t i n the 

d e s i g n and i m p l e m e n t a t i o n : o f s p i e n t i f i c - t e c h n o l o g i c a l p o l i c y . 

L a s t l y , the a c t i o n s d e c i d e d .upon w o u l d have t o be c o n g r u e n t , l i k e -

w i s e , w i t h those t h a t m i g h t be p u t i n t o p r a c t i c e i n o t h e r d e v e l o p i n g 

: . ' • i ? ."'. 1 . , , -v 
/ c o u n t r i e s 
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c o u n t r i e s and w i t h the p h i l o s o p h y o f tl\e N e w . I n t e r n a t i o n a l Economic O r d e r . 

They w o u l d haver t o be aimed e s p e c i a l l y towards h o r i z o n t a l c o o p e r a t i o n 

between s i m i l a r d e v e l o p i n g economies on the b a s i s o f mutual p r o b l e m s . I t , 

s h o u l d be remembered t h a t the c a p a c i t y o f c e r t a i n d e v e l o p i n g c o u n t r i e s 

p e r m i t s p r o v i d i n g t e c h n i c a l a d v i c e t o o t h e r s and t h a t the a v a i l a b i l i t y o f 

f o r e i g n exchange i n v a r i o u s o f them c r e a t e s the c o n d i t i o n s f o r a sys tem 

o f mutual s o l i d a r i t y . 

From t h i s s t a n d p o i n t , s u g g e s t i o n s a r e p r e s e n t e d b e l o w ' a t ' the n a t i o n a l , 

r e g i o n a l , and i n t e r n a t i o n a l l e v e l s , i n c l u d i n g , i n the l a s t o n e , h o r i z o n t a l 

c o o p e r a t i o n , l i n k s w i t h i n d u s t r i a l i z e d c o u n t r i e s , and the f u n c t i o n i n g o f 

I n t e r n a t i o n a l o r g a n i z a t i o n s . 
J ' • - fco.i j ; • ; ... .. - •• • 

I t s h o u l d be p o i n t e d o u t t h a t t h e r e a r e s p e c i f i c r e s p o n s i b i l i t i e s 

a t each l e v e l . F o r example , problems o f a s t r u c t u r a l n a t u r e w o u l d be the 

d i r e c t c o n c e r n o f the c o u n t r i e s ; n e g o t i a t i o n s w i t h t h i r d p a r t i e s , a c h i e v i n g 

and u t i l i z i n g s c a l e economies , and l a u n c h i n g c o o p e r a t i v e programs cm' 

r e s o u r c e s and common problems wou ld l i e a t the r e g i o n a l l e v e l ; and , w h a t -

e v e r m i g h t c o n c e r n the t r a n s f e r o f t e c h n o l o g y , i t s f i n a n c i n g , and r e l a t e d 

. a s p e c t s w o u l d be s i t u a t e d a t the i n t e r n a t i o n a l l e v e l . 

' » 2 , I d e a s f o r a c t i o n 

The s u g g e s t i o n s p u t f o r w a r d be low are , -based l a r g e l y on a group o f r e g i o n a l 

and s u b r e g i o n a l * m e e t i n g s t h a t were h e l d i n L a t i n Amer ica and the C a r i b b e a n 

o v e r the l a s t two y e a r s , — ^ w h i c h the governments, and e x p e r t s o f the 

l / Up to the time this document was prepared, the most important meetings for the evolution of regional 
meetings for the evolution of regional t r e n d s r e s p e c t .to the Conference were: . . 
- The Latin American Meeting of Governmental Experts on Science and Technology for Development 
(Mexico, D^F.^Octolser 31-November .2, 1977U . . . 
- The Caribbean Sub-regional Seminar on Science and Technology for Development,{Kingston, Jamaica, 
February 14-18,-1978), - ' " • ; • ••. • . . . . „ >. 
r The First ani Second Andean Sub-regional Preparatory Meeting of the UNCSTO (Lima, February 27« 
March J and July 3-7, 1978), ' ' - • % ; - < •. ;•..-. • . , < ; • , 
- . The F i rst and Second„Sub-pegIonaI Meeting of Government Experts of the Countries of the Southern 
Cone (Buenos Aires, March 27*29, V978 and-SànVlago, June 2G-30," 1978)» * 
- The Fifth UNESCO Meeting of the Per&isment Conference of Directors of National Councils of 
Scientific'Policy and Research of the Mèmber States of Latin America and the Caribbean!(Quito, 
March 13-18,-1978), . . 
- The National Seminar of Brazil , preparatory for the United Nations Conference on Science and 
Technology for Development.(Brasilia, March,. J978,}» 
- The Meeting of the Expert Group on Science and Téchnology for Development, sponsored by SELA, 
(Caracas, May 15-19, »978)* i 
- The Meeting of the ACAST Regional Group for Latin America (Mexico, D.F., June 1-2, I978), 

'' ' ' - " - ' • > . • - :f . ••...; . . . . .. 
/ r e g i o n 
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r e g i o n have been o u t l i n i n g t h e i r v i e w p o i n t s on what c o n c r e t e r e s u l t s m i g h t 

be e x p e c t e d t o come o u t o f the U n i t e d N a t i o n s Conference on S c i e n c e and 

T e c h n o l o g y f o r Development . They a r e g rouped i n accordance w i t h the l e v e l 

• n a t i o n a l , r e g i o n a l , o r i n t e r n a t i o n a l - t o w h i c h they r e f e r . 

a ) The n a t i o n a l l e v e l 

I The a c t i v i t i e s and d e f i c i e n c i e s a t t h i s l e v e l wou ld u n d o u b t e d l y 

determine t h e scope and p r a c t i c a l consequences o f the p r o j e c t s and mechanisms 

t h a t w o u l d be s u g g e s t e d f o r the o t h e r two. F o r example , t h e c a r r y i n g o u t 

o f j o i n t r e s e a r c h p r o j e c t s - and the e q u i t a b l e d i s t r i b u t i o n o f i t s b e n e f i t s -

wou ld depend upon the r e a l p o s s i b i l i t i e s o f each c o u n t r y ; and , f u r t h e r -

more, the i n t e r n a t i o n a l a d o p t i o n o f "codes o f c o n d u c t " c o u l d have r e a l 

f o r c e o n l y i n . t h e measure t o w h i c h they a r e embraced ;by the n a t i o n a l , 

j u r i d i c a l and economic sys tems . 

U n d e r s t a n d a b l y , the d i v e r s i t y o f n a t i o n a l s i t u a t i o n s c o n p l i c a t e s 

the a d o p t i o n o f i d e a s a d a p t a b l e t o them a l l . C r i t e r i a have a l r e a d y been 

s e t f o r t h ( C h a p t e r I I ) f o r a s s e s s i n g the p o s s i b i l i t i e s i n each c o u n t r y . 

L e a v i n g the d i s c u s s i o n o f p a r t i c u l a r i s s u e s t o the n a t i o n a l p a p e r s , we can 

advance the f o l l o w i n g g e n e r a l a s p e c t s on w h i c h the m a j o r i t y o f the c o u n t r i e s 

o f the r e g i o n a r e i n agreement : i n c r e a s e i n i n t e r n a l p o t e n t i a l and demand; 

i n t e g r a t i o n o f s c i e n t i f i c and t e c h n o l o g i c a l p o l i c y i n t o s e c t o r a l and o v e r a l l 

p l a n n i n g ; r e v i s i o n o f I n s t i t u t i o n a l p r o c e d u r e s ; r e n d i n g them complementary 

a n d , the s u i t a b l e s e l e c t i o n o f t e c h n o l o g i c a l c o m b i n a t i o n s . 

W i t h r e s p e c t t o n e e d s , marked weaknesses have found i n the l o c a l 

p o s s i b i l i t i e s f o r f o s t e r i n g and a b s o r b i n g t e c h n i c a l change; t h e i r e l i m i n a t i o n 

w o u l d depend upon a s e r i e s o f a c t i o n s r e l a t e d s i m u l t a n e o u s l y t o s u p p l y 

and demand. One a c t i o n w o u l d be the b r o a d e n i n g and r e o r i e n t a t i o n o f 

e d u c a t i o n a l s e r v i c e s w i t h s p e c i a l c o n s i d e r a t i o n f o r modern s c i e n c e . H i s t o r i c a l 

e x p e r i e n c e shows t h a t u n i v e r s a l l i t e r a c y has gone .hand i n hand w i t h s c i e n -

t i f i c and t e c h n o l o g i c a l deve lopment , p e r m i t t i n g i ^ s a s s i m i l a t i o n by i n d u s -
\ 

t r i a l s o c i e t y . E f f o r t s i n t h i s d i r e c t i o n have f r e q u e n t l y been made and 

the r e s u l t s so f a r i n some c o u n t r i e s o f the r e g i o n have been i m p o r t a n t . 

However , l i t e r a c y t r a i n i n g and e d u c a t i o n a l r e f o r m ' w i l l have t o be a c c e l e r -

a t e d i n the manner i n d i c a t e d , g i v e n the economic and s o c i a l impor tance o f 

t r a i n i n g human r e s o u r c e s . 
/ B e s i d e s , 
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B e s i d e s , t r a i n i n g , must i n c , l u d e r - i d e p e n d i n g upon l o c a l needs - s c i e n -

t i f i c d i s s e m i n a t i o n a n d t h e p r e p a r a t i o n o f p e r s o n n e l a b l e t o a d m i n i s t e r 

t e c h n i c a l change i n companies as w e l l as i n i r e S e a r c h i n s t i t u t e s . ; 

T h i s e f f o r t must be supplemented by i n c e n t i v e s f o r b a s i c ' r e s e a r c h 

on s e l e c t e d s u b j e c t s . T h i s i s , t h % k i n d o f r e s e a r c h w h i c h , i n the l o n g 

r u n , makes i t p o s s i b l e t o a c h i e v e i n t e r n a t i o n a l s t a n d a r d s o f q u a l i t y and 

i d e n t i f y a v a i l a b l e o p t i o n s w i t h g r e a t e r c l a r i t y . T h i s c a l l s f o r d i v i s i o n 

o f l a b o r s i n c e few c o u n t r i e s ; o f the r e g i o n a r e - a b l e t o meet b a s i c - r e s e a r c h 

needs., on t h e i r own. ... . .-•<• » 

These a c t i v i t i e s , o f : c o u r s e ¿ i n v o l v e ' a s u b s t a n t i a l i n c r e a s e - i n p u b l i c 

and p r i v a t e f i n a n c i n g o f s c i e n t i f i c - t e c h n o l o g i c a l a c t i v i t i e s f o r w h i c h 

the R e g i o n a l Program o f A c t i o n had recommended the d e s i g n a t i o n o f 1% o f 

g r o s s domest ic . p r o d u c t , w h i c h few c o u n t r i e s have been a b l e t o d o . ^ I t 

I s p r o b a b l e t h a t even i f s u c h an amount were a v a i l a b l e , the governments 

w o u l d c o n s i d e r t h a t a g r e a t e r e f f o r t s h o u l d be made. I t Shou ld be r e c a l l e d 

i n t h i s r e g a r d t h a t the l e v e l s o f e x p e n d i t u r e o f the I n d u s t r i a l i z e d 

n a t i o n s d u r i n g t h e i r p e r i o d o f e x p a n s i o n . ( the f i f t i e s and s i x t i e s ) were 

t w o - o r t h r e e f o l d g r e s t ^ r . 

On the demand s i d e , t h e . p u b l i c . s e c t o r i s capab le o f i n d u c i n g 

e f f e c t i v e o r p o t e n t i a l u t i l i z a t i o n o f l o c a l r e s o u r c e s t h r o u g h i t s c a p i t a l 

i n v e s t m e n t s and p u r c h a s i n g systems,. . Such- r e o r i e n t a t i o n o f e x p e n d i t u r e 

w o u l d r e i n f o r c e o t h e r p u b l i c - s e c t o r p r o m o t i o n a l i n s t r u m e n t s ; a l o n g these 

same l i n e s , i t i s p r o p o s e d t h a t p r e f e r e n t i a l t r e a t m e n t , on a r e c i p r o c a l 

b a s i s , be g i v e n t o L a t i n American p a t e n t s . " •' 

Some s u g g e s t i o n s based on t h e - m a t e r i a l i n . C h a p t e r I I I c i r i be p u t 

f o r w a r d on i n s t i t u t i o n a l a r rangements . T h e . c o n t r a d i c t i o n s between the 

c e n t r a l i s m n e c e s s a r y f o r g i v i n g . c o n s i s t e n c y t o a c t i o n s and the d e c e n t r a -

l i z a t i o n t h a t f o s t e r s e n t e r p r i s e init iative a r e u s u a l l y s o l v e d i n a q u i t e 

u n s a t i s f a c t o r y way . I n many, c a s e s , the l i a i s o n between t h e c o u n c i l s and 

the r e g i s t r i e s o f t e c h n o l o g y a r e v e r y - tenuous , as I s the case between them 

2/ A L a t i n American .plan o f A c t i o n f o r the A p p l i c a t i o n o f Sc ience and 
T e c h n o l o g y to Development . U n i t e d N a t i o n s A d v i s o r y Committee on the 
A p p l i c a t i o n o f Sc ience and T e c h n o l o g y t o Development (E/CN.12/966) , 
O c t o b e r , 1974. 

/and the 
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and the a c a d e m i c ' c e n t e r s and between t e c h n o l o g y i m p o r t p o l i c i e s and l o c a l 

r e s e a r c h ; a t the ! same t i m e , the v a r i o u s components cif the s c i e n t i f i c -

t e c h n i c a l sys tem must s t i l l be geared t o the g e n e r a l needs o f development 

p o l i c i e s . ' T h i s ' i s n o t e x c l u s i v e l y an a d m i n i s t r a t i v e p r o b l e m n o r i s i t one 

t h a t can be s o l v e d a t o n c e . I t seems a d v i s a b l e , t h e r e f o r e , t o u n d e r t a k e 

s t u d i e s t h a t w i l l go d e e p l y i n t o the v a r i o u s m o d a l i t i e s o f the o r g a n i z a t i o n 

o f s c i e n c e and t e c h n o l o g y s y s t e m s , t a k i n g r e g i o n a l p l a n n i n g e x p e r i e n c e s 

i n t o c o n s i d e r a t i o n . 

A t t h i s p o i n t , I t wou ld be t i m e l y t o b r i n g up t e c h n o l o g i c a l i n f o r -

m a t i o n and t e c h n i c a l s t a n d a r d i z a t i o n . The fo rmer has been r e s t r i c t e d t o 

-meet ing the needs o f l a r g e p u b l i c and p r i v a t e o r g a n i z a t i o n and some r e s e a r c h 

c e n t e r s . The l a c k o f t r a i n e d p e r s o n n e l i s n o t e w o r t h y and i n c o n s i s t e n c y 

i n t h e programs i s common. F o r t h a t r e a s o n , i t i s a hew r e s p o n s i b i l i t y 
t ' ' • * 

f o r the p u b l i c s e c t o r t o gear i n f o r m a t i o n systems t o the needs o f the 

s m a l l and med ium-s i ze p r o d u c t i o n u n i t s w h i c h a re the backbone o f i n d u s t r i -

a l i z a t i o n . T o be s u r e , t r a i n i n g and i n t e g r a t i o n i n systems may r e s o r t 

i n c r e a s i n g l y t o r e g i o n a l c o o p e r a t i o n . 

Scant a t t e n t i o n has been p a i d to t e c h n i c a l s t a n d a r d s I n n a t i o n a l 

t e c h n o l o g i c a l p o l i c y . B a s i c p r i n c i p l e s have been d e c i d e d on s t a n d a r d s , 

w e i g h t s and measures i n accordance w i t h the l e v e l s o f i n d u s t r i a l i z a t i o n 

o f the c o u n t r i e s and the g u i d e l i n e s g i v e n by i m p o r t e d goods . However , 

l o c a l , e f f o r t has been meager towards a d j u s t i n g the p h y s i i a l a s p e c t s o f 

the p r o d u c t and i t s p h y s i c a l , c h e m i c a l , and b i o l o g i c a l p r o p e r t i e s t o the 

soc ioeconomic and e n v i r o n m e n t a l c o n d i t i o n s ,o f the r e g i o n , i n c l u d i n g due 

s e l e c t i o n o f t e c h n o l o g i e s and i n p u t s . S t a n d a r d i z a t i o n , f r o m ' t h i s s t a n d p o i n t , 

w o u l d u n q u e s t i o n a b l y g i v e p r o d u c t i o n a new o r i e n t a t i o n , ' r e c t i f y c o s t 

s t r u c t u r e s , and promote c o m p e t i t i v e c a p a c i t y . The t r a i n i n g o f human r e s o u r c e s 

( i n b a s i c s t a n d a r d i z a t i o n , m e t r o l o g y , and q u a l i t y c o n t r o l ) and e x p a n s i o n 

o f t e s t i n g l a b o r a t o r i e s a r e u r g e n t needs t h a t a r e , h o w e v e r , r e l a t i v e l y , 

easy t o meet b o t h a t the n a t i o n a l and r e g i o n a l l e v e l s . . . 

• C o n s e q u e n t l y , a c t i o n s t h a t the c o u n t r i e s s h o u l d Under take and • , 

improve i n She sphere o f s c i e n c e and t e c h n o l o g y a r e v a r i e d . Sometimes, 
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i t i s a m a t t e r o f i n c r e a s i n g the p o t e n t i a l ; on o t h e r o c c a s i o n s , o f 

a d j u s t i n g p r a c t i c e s o f the e d u c a t i o n a l system and i n t e r n a t i o n a l f l o w o f 

knowledge - i n c l u d i n g f o r e i g n i n v e s t m e n t - and , on s t i l l o t h e r s , o f 

i n t r o d u c i n g i n t o n a t i o n a l p o l i t i c s and c u l t u r e the demands p u t f o r w a r d 

a t i n t e r n a t i o n a l forums and the i n n o v a t i n g s p i r i t o f s c i e n c e . No s e c t o r 

s h o u l d be exempt f rom these a c t i o n s because a l l s h o u l d c o n t r i b u t e - so 

t h a t they may be c o o r d i n a t e d - p o l i c y s tatements and i n s t r u m e n t s w i t h i n 

the framework o f a consensus on the development s t y l e t o be a d o p t e d . 

b ) The r e g i o n a l l e v e l 

As has been p o i n t e d o u t a t v a r i o u s t i m e s , many n a t i o n a l a c t i o n s 

c a l l f o r complements and economies o f s c a l e t h a t may be p r o v i d e d t h r o u g h 

c o o p e r a t i o n w i t h o t h e r c o u n t r i e s . A p a r t f rom t h i s , the e v a l u a t i o n and 

s t r e n g t h e n i n g - where a p p l i c a b l e - o f i n d u s t r i a l and a g r i c u l t u r a l r e s e a r c h 

i n s t i t u t e s and the e x p a n s i o n o f s e c t o r a l i n v e s t m e n t programs a r i s i n g f rom 

v a r i o u s i n t e g r a t i o n schemes are a l s o a d v i s a b l e . 

Among the measures , i t seems e x p e d i e n t t o l o o k i n t o the e s t a b l i s h -

ment o f r e g i o n a l c o n s u l t i n g and e n g i n e e r i n g f i r m s and , i n p a r t i c u l a r , o f 

" t e c h n o l o g y companies" devo ted t o g a t h e r i n g i n f o r m a t i o n and t o a n s w e r i n g 

r e q u e s t s a t the s e c t o r a l l e v e l . P r o p o s a l s have been made i n t h i s r e g a r d 

t h a t have been f a v o r a b l y r e c e i v e d , i n p r i n c i p l e , by the U n i t e d N a t i o n s -; 

Development Program (UNDP). I t i s now i n o r d e r t o implement them i n a 

group o f s t r a t e g i c i tems ( e n e r g y , s t e e l , t e l e c o m m u n i c a t i o n s , m a t e r i a l s , 

f o r e s t i n d u s t r y , and f o o d ) . - " 

I t i s a l s o p o s s i b l e t h a t i n c o n j u n c t i o n w i t h p r e s e n t I n t e g r a t i o n o f 

n a t i o n a l economies , the p r i v a t e s e c t o r o f some o f the m o r e - d e v e l o p e d 

c o u n t r i e s w i l l e s t a b l i s h such f i r m s and companies I n o r d e r t o take advantage 

o f i n v e s t m e n t and p r o f i t o p p o r t u n i t i e s . I n a n t i c i p a t i o n , i t wou ld be 

u s e f u l t o p u t f o r w a r d i d e a s o f the type o f s t a n d a r d s t h a t s h o u l d r e g u l a t e 

these a c t i v i t i e s . 

The c r e a t i o n o f mechanisms - b e g i n n i n g w i t h p u b l i c - s e c t o r companies -

t o f a c i l i t a t e the J o i n t u t i l i z a t i o n o f I n f r a s t r u c t u r e , i n c l u d i n g l a b o r a t o r i e s 

and program s e r i e s , i s a l s o a d v i s a b l e . • -

/The b r o a d e n i n g 



Page 68 

The b r o a d e n i n g o f the scope" o f r e s e a r c h schemes has a l r e a d y been 

m a n i f e s t e d i n the e s t a b l i s h m e n t o f c o o p e r a t i v e i n s t i t u t i o n s and p r a c t i c e s 

i n s c i e n c e and t e c h n o l o g y . Examples o f t h e s e a r e the L a t i n Amer ican P h y s i c s 

C e n t e r ( w i t h h e a d q u a r t e r s i n R i o de J a n e i r o ) , the L a t i n Amer ican C h e m i s t r y 

C e n t e r ( M e x i c o ) , the L a t i n Amer ican C e n t e r o f B i o l o g i c a l S c i e n c e s ( C a r a c a s ) , 

and the R e g i o n a l S ismoiogy C e n t e r f o r S o u t h Amer ica ( L i m a ) . The Permanent 

Confe rence o f D i r e c t o r s o f S c i e n t i f i c P o l i c y , s p o n s o r e d b y UNESCO, I s a l s o 

a v e r y u s e f u l i n s t r u m e n t o f c o n s u l t a t i o n and exchange . The O r g a n i z a t i o n 

o f Amer ican S t a t e s , the W o r l d I n t e l l e c t u a l P r o p e r t y O r g a n i z a t i o n (WXPO), 

as w e l l as the U n i t e d N a t i o n s I n d u s t r i a l Development O r g a n i z a t i o n (UNIDO) 

and the U n i t e d N a t i o n s Confe rence on T r a d e and Development (UNCTAD) have 

p u t f o r w a r d p r o p o s a l s and implemented p r o j e c t s w i t h i n t h e i r r e s p e c t i v e 

s p h e r e s . 

Measures r e g a r d i n g the j o i n t e s t a b l i s h m e n t o f s c i e n c e managers and 

p l a n n e r s , f o r example , on the b a s i s o f r e c e n t e x p e r i e n c e s i n the r e g i o n , 

w o u l d a l s o be o f i n t e r e s t . The L a t i n Amer ican I n s t i t u t e f o r Economic and 

S o c i a l P l a n n i n g ( I L P E S ) c o u l d take charge o f these as p a r t o f i t s r e g u l a r 

a c t i v i t i e s ( c o u r s e s and a d v i s o r y s e r v i c e s ) . 

A l s o , the f o u n d a t i o n o f a L a t i n Amer ican S c h o o l o f E x a c t and N a t u r a l 

S c i e n c e s i s a l s o t o be recommended, f o l l o w i n g the model , i n i t s o r g a n i z a -

t i o n and f i n a n c i n g , o f the L a t i n Amer ican S c h o o l o f S o c i a l S c i e n c e s 

(FLACSO) , s u c h an o r g a n i z a t i o n w o u l d have v a r i o u s r o l e s : , t h e p r e p a r a t i o n 

o f r e s e a r c h cadres a t the p o s t g r a d u a t e l e v e l ; s t u d y o f prob lems c o n c e r n i n g 

the r e g i o n as a w h o l e ; and, d e t e r m i n a t i o n o f the scope o f a system o f 

s c i e n t i f i c acknowledgment t o compensate and r e w a r d r e s e a r c h t h a t l e a d s 

t o the s o l u t i o n o f problems o f r e g i o n a l n a t u r e w i t h o u t l o w e r i n g 

a c c e p t e d s c i e n t i f i c s t a n d a r d s . 

Some i n s t i t u t i o n s f o r s t r e n g t h e n i n g r e g i o n a l c o o p e r a t i o n have 

been p r o p o s e d . O u t s t a n d i n g among them a r e the t e c h n o l o g i c a l i n f o r m a t i o n 

n e t w o r k s u g g e s t e d by SELA and the R e g i o n a l C e n t e r o f T r a n s f e r o f 

T e c h n o l o g y by UNCTAD. toe recommendation i n t h i s r e g a r d w o u l d be t o 

f o s t e r i d e a s o f such a k i n d w i t h i n the framework o f L a t i n Amer ican 

r e a l i t y and i n t e r e s t s . 
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A n o t h e r might be t h a t o f the p o s s i b i l i t y o f i n t r o d u c i n g r e a a r c h and 

development programs on b a s i c e x p o r t goods ( o i l , b a u x i t e , c o p p e r , c o f f e e , 

c o t t o n , g r a i n ) i n o r d e r t o i d e n t i f y problems and i n c r e a s e c o m p e t i t i v e 

advantages o f these s t r a t e g i c p r o d u c t s . 

I t w o u l d be e x p e d i e n t t o take advantage o f the f a c i l i t i e s o f f e r e d 

by the U n i t e d N a t i o n s U n i v e r s i t y (UNU) f o r l a u n c h i n g r e s e a r c h and s c i e n t i s t -

exchange programs i n a s e l e c t e d group o f a reas ( n u t r i t i o n , n a t u r a l r e s o u r c e s , 

a r i d z o n e s , development i n the damp t r o p i c s ) and e x p l o r e the p o s s i b i l i t y 

o f a UNU s t u d y - w i t h the e f f e c t i v e s u p p o r t o f r e g i o n a l I n s t i t u t i o n s — on 

e x i s t i n g and p o t e n t i a l c o n t r a d i c t i o n s between t e c h n o l o g i c a l c o n d u c t o f 

t r a n s n a t i o n a l companies o p e r a t i n g i n l a t i n America and s p e c i f i c p o l i c i e s 

o f n a t i o n a l governments on the s u b j e c t . • 

One f o r m u l a t i o n t h a t c a l l s f o r immediate a c t i o n on the p a r t o f the 

c o u n t r i e s o f t h e r e g i o n i s the s e t t i n g up o f an " e a r l y w a r n i n g " sys tem 

t o s t u d y s c i e n t i f i c and t e c h n o l o g i c a l advances t h a t a re o r i g i n a t e d i n the 

i n d u s t r i a l i z e d c o u n t r i e s and c o u l d be o f s p e c i a l v a l u e o r b e n e f i t f o r 

L a t i n Amer ican c o u n t r i e s o r w h i c h might a d v e r s e l y a f f e c t t h e i r economies 

o r t h e i r economic deve lopment . 

A l l these p r o p o s a l s do n o t p r e c l u d e o r d e t r a c t f rom o t h e r s . that have 

come up i n r e g i o n a l d i s c u s s i o n even though they may n o t y e t have c r y s t a l -

l i z e d , such as the h o m o l o g a t i o n o f academic d e g r e e s ; the agreement o f common 

c r i t e r i a on t e c h n i c a l s t a n d a r d s , the e s t a b l i s h m e n t o f e n g i n e e r i n g and 

c o n s u l t i n g f i r m s ; the t r a i n i n g o f groups o f - I n v e s t i g a t o r s i n the. h i s t o r i c a l 

s t u d y o f s c i e n c e and t e c h n o l o g y . 

c ) The i n t e r n a t i o n a l l e v e l . .. 

O v e r a l l a c t i o n s w o u l d come under the A c t i o n Program f o r the New I n t e r -

n a t i o n a l Economic O r d e r . I t c o n t a i n s recommendations on an i n t e r n a t i o n a l 

code o f conduct on the t r a n s f e r o f . t e c h n o l o g y , p r i o r i t y access t o t e c h n o l o g y , 
•s / 

and the r e g u l a t i o n o f t r a d e p r a c t i c e s . — M o d a l i t i e s o f c o o p e r a t i o n between 

d e v e l o p i n g c o u n t r i e s , w h i c h i n c l u d e the r e g i o n , a r e a l s o emerg ing . 
T 

3 / See S e s o l u t l o n 3202 ( S - V I ) , March , 1974. 
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Supplementary i n d i c a t i o n s w i l l be n e c e s s a r y , " a s w e l l , t h a t r e f e r , 

r e s p e c t i v e l y , t o d e v e l o p i n g c o u n t r i e s , u n d e r d e v e l o p e d c o u n t r i e s , and the 

U n i t e d N a t i o n s sys tem. 

S ince s c i e n t i f i c r e s o u r c e s have accumulated s i g n i f i c a n t l y i n the 

i n d u s t r i a l i z e d c o u n t r i e s , t h e y s h o u l d make t h e i r c o n t r i b u t i o n t h r o u g h 

s p e c i a l s c i e n c e and e n g i n e e r i n g programs f o r d e v e l o p i n g c o u n t r i e s j p r o v i d -

i n g equipment and i n f o r m a t i o n ; e l i m i n a t i n g t e c h n i c a l b a r r i e r s t o i m p o r t s 

o f goods p r o d u c e d i n the r e g i o n ; p r e f e r e n t i a l f i n a n c i n g ; and o t h e r r e l a t e d 

a s p e c t s . B i l a t e r a l and m u l t i l a t e r a l means o f c o o p e r a t i o n c o u l d be u t i l i z e d 

f o r c o n c r e t i z i n g these p r o p o s a l s . 

The s u p p o r t o f the i n d u s t r i a l i z e d c o u n t r i e s i s needed f o r a p p r o v i n g 

codes o f conduct on t r a n s n a t i o n a l companies -and t r a n s f e r o f t e c h n o l o g y , 
4/ 

w h i c h have been t h o r o u g h l y d i s c u s s e d by the i n t e r n a t i o n a l community.—' 

I t i s b e i n g sought t h r o u g h these measures t o . reduce harmfu l e f f e c t s o n . t h e 

development and the independence o f the n a t i o n s o f the p e r i p h e r y and, i n 

p a r t i c u l a r , t o e l i m i n a t e r é s t r i c t i v e p r a c t i c e s , d i s t o r s i o n o f cónáuaptior* 

p a t t e r n s , and undue i n t e r f e r e n c e w i t h n a t i o n a l s y s t e m s . E f f o r t s to r e c t i f y 

agreements on p a t e n t s and trademarks and t o adapt them, t o the soc ioeconomic 

needs o f d e v e l o p i n g c o u n t r i e s a r e d i r e c t e d towards the-same g O a l . Thanks 

t o the work o f the W o r l d I n t e l l e c t u a l P r o p e r t y O r g a n i z a t i o n (WIPO) and o 

UNCTAD and v a r i o u s independent s t u d i e s , i t i s known t h a t these agreements 

have d e f i c i e n c i e s t h a t i n t e r f e r e w i t h t e c h n o l o g i c a l development and the 

c o m p e t i t i v e c a p a c i t y o f p e r i p h e r a l c o u n t r i e s . — ^ . 

L i k e w i s e , b r o a d p r o s p e c t s f o r exchange and c o o p e r a t i o n between 

L a t i n Amer ica and the c o u n t r i e s o f A s i a and A f r i c a a r e o p e n i n g i n the r e a l m 

o f the p r i n c i p l e s o f c o l l e c t i v e s e l f - r e l i a n c e . These p r i n c i p l e s i m p l y , 

on the one hand, a b e t t e r n e g o t i a t i n g p o s i t i o n v i s - a - v i s . the i n d u s t r i a l i z e d 

¡ ¡ J See, U n i t e d N a t i o n s , Las c o r p o r a c i o n e s m u l t i n a c i o n a l e s ' en e l d e s a r r o l l o 
~ mundia l (ST/ECA/190) , New Y o r k , 1973, and UNCTAD, I n f o r m e d e l Grupo 

I n t e r g u b e r n a m e n t a l de e x p e r t o s sobre un c ó d i g o i n t e r n a c i o n a l de c o n d u c t a 
p a r a l a t r a n s f e r e n c i a de t e c n o l o g í a a c e r c a dé su q u i n t o p e r i o d o de s e s i o -
nes ( T D / A C . 1 / 1 5 ) , F e b r u a r y . 1978. -

5 / F o r a d d i t i o n a l i n f o r m a t i o n see UNCTAD, E f e c t o s de l a s marcas s o b r e e l 
p r o c e s o de d e s a r r o l l o de l o s p a í s e s en d e s a r r o l l o ( T D / B / C . 6 / A . C . 3 / 3 ) , 
J u n e , 1977; and C . V a l t s o s , " P a t e n t s R e v i s i t e d : Thei r .F u n c t i o n i n 
D e v e l o p i n g C o u n t r i e s " , The J o u r n a l o f Development S t u d i e s , O c t o b e r 9 , 1972. 
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c o u n t r i e s á ú d i on the a the i í , e x p e c t a t i o n s o f e s t a b l i s h i n g new l i n k s and 

o p t i o n s d i f f e r é n t f rom t h b s é ^ p í r e v a i l i n g in? the . p r e s e n t I n t e r n a t i o n a l d i v i s i o n 

o f l a b o r . <4 

T e c h n i c a l a s s i s t a n c e between d e v e l o p i n g c o u n t r i e s has been c a r r i e d o u t 

so f a r l a r g e l y t h r o u g h the U n i t e d N a t i o n s sys tem, b u t i t i s f e l t t h a t i t 

c o u l d be more d i r e c t and be complementary o f the f o r e g o i n g . L a t i n Amer ica 

has - i n son® s e c t o r s - s k i l l e d and s e m i - s k i l l e d p e r s o n n e l who c o u l d be 

v e r y u s e f u l i n the more backward r e g i o n s , , t h r o u g h agreement between g o v e r n -

ments and u n d e r f i x e d - t e r m c o n t r a c t s . T h i s c o n t r i b u t i o n wou ld be o f mutual 

advantage and w o u l d f a c i l i t a t e the e s t a b l i s h m e n t o f j o i n t i n s t i t u t i o n s and 

programs f o r t r a i n i n g and the t r a n s f e r o f p e r s o n n e l ( t r a n s f e r s c o u l d 

e v e n t u a l l y I n c l u d e o t h e r development f a c t o r s ) . 

As f a r as the U n i t e d N a t i o n s system i t s e l f i s c o n c e r n e d , the g o v e r n -

ments c o u l d p r e s e n t f i v e p r o p o s a l s w h i c h , i f a c c e p t e d , wou ld p r o v i d e t a n g i b l e 

b e n e f i t s f o t s c i e n t i f i c and t e c h n o l o g i c a l , development o f the p e r i p h e r a l 

n a t i o n s , I n c l u d i n g L a t i n Amer ica . 

The f i r s t w o u l d be the e s t a b l i s h m e n t o f the I n d u s t r i a l and T e c h n o l o g i -
6/ 

c a l Bank c o n s i d e r e d a t the Second G e n e r a l Confe rence o f the UNIDO,—' ad 

e n t i t y concerned w i t h v a r i o u s a s p e c t s o f t e c h n o l o g i c a l I n f o r m a t i o n and the 

e x p l o i t a t i o n o f r e s o u r c e s , i n c l u d i n g s u p p l i e r s , obta inment o f l i c e n s e s and 

p o t e n t i a l u t i l i z a t i o n o f w a s t e s , and s e c t o r a l o r i e n t a t i o n o f i n v e s t m e n t 

a t the w o r l d - w i d é l e v e l . 

T h i s p r o p o s a l ' i s p a r t o f a b r o a d e r concept on the e s t a b l i s h m e n t o f an 

i n t e r n a t i o n a l n e t w o r k f o r the exchange o f t e c h n o l o g i c a l i n f o r m a t i o n w h i c h has 

a l r e a d y been d i s c u s s e d a t v a r i o u s U n i t e d N a t i o n s fo rums. The i d e a wou ld be 

t o i n t e g r a t e c e r t a i n i n f o r m a t i o n programs c a r r i e d o u t a t p r e s e n t - w i t h o u t 

the congruence t h a t w o u l d be e x p e c t e d - by v a r i o u s components o f the U n i t e d 

N a t i o n s s y s t e m ; t o improve p e r s o n n e l t r a i n i n g ; promote n a t i o n a l and r e g i o n a l 

i n f o r m a t i o n p o l i c i e s ; and , i d e n t i f y , w i t h the a c t i v e c o o p e r a t i o n o f the 

r e g i o n a l commit tees , the r e q u i r e m e n t s f o r e s t a b l i s h i n g a w o r l d w i d e i n f o r m a t i o n 

network.—^ . : • 
6/ F o r a d d i t i o n a l i n f o r m a t i o n , see UNIDO, E s t a b l i s h m e n t o f an I n d u s t r i a l 
~ and T e c h n o l o g i c a l I n f o r m a t i o n Bank ( I D / B / C . 3 / 5 2 > , A u g u s t , 1976. 
U See U n i t e d N a t i o n s , E s t a b l e c i m i e n t o de una r e d p a r a e l i n t e r c a m b i o de 
~~ i n f o r m a c i 6 n t e c n o l ó g i c a (E/5839) , June 14, 1976. 

/These measures 
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These measures could be implemented at the regional level with the 
support of the corresponding funding organizations. The programs of the 
various regions could be linked up later. 

The second proposal would be that the United Nations University should 
consolidate its training and research programs, as has been explained, and 
give them the desired selectivity.-^ 

The third would consist of attending to the issues related to the 
"appropriate technologies" in accordance with the work being done by the 
Advisory Committee (ACAST), the UNIDO, the 3X0, and several nongovernmental 
institutions. .These technologies imply, on the one hand, radical criticism 
of certain effects of the dominant technology (inequality, heterogeneity, 
bureaucratic centralization, environmental destruction) and, on the other, 
research on net? .combinations of inputs so as to create an alternative 
technological style, l i t would be advisable, in this sense to investigate 
the feasibility of instituting an overall program of registry, information, 
creation, and dissemination of appropriate technologies. It is understood, 
by definition, that appropriate technologies would have to be adapted to 
local needs, which explains why these Ideas put into practice in a world 
wide framework will have to be adjusted to those requirements. 

The fourth would be related to the need for having an international 
financing mechanism specialized in the promotion of scientific and technolo-
gical progress of developing countries. As is well-known, the Rid report^ 
proposes the formation of a Technological Development Bank either as a 
new entity or as an additional function within 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 studies; and, prompt 
the regional joint 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, 1977. 

9/ See J. Tinbergen (compiler), La reestructuración del orden internacional, 
FCE, Mexico, 1977. 

/of the 
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o f the f o r e g o i n g o b s e r v a t i o n s , i n s t i t u t i o n s o f a r e g i o n a l c h a r a c t e r 

" such as the I n t e r « A m e r i c a n Development Bank ( jDB) ~ and the U n i t e d Na t io ns 

Development Program (UNDP) might a n t i c i p a t e s t u d i e s o f t h i s k i n d . 

The f i f t h , o f g r e a t importance f o r the r e d i s t r i b u t i o n o f the I n t e r « » 

n a t i o n a l t e c h n o l o g i c a l e f f o r t , i s the es tab l i shment o f a l i s t o f e x p e r t s 

and c o n s u l t i n g and e n g i n e e r i n g f i r m s o f the t h i r d w o r l d wh ich would be g i v e n 

p r e f e r e n c e by the i n t e r n a t i o n a l o r g a n i z a t i o n s . 

3 . C o n c l u s i o n 

F i v e c r i t e r i a have been suggested t h a t c o u l d govern the f o r m u l a t i o n o f a 

r e g i o n a l a c t i o n program i n s c i e n c e and t e c h n o l o g y : 1 ) c o l l e c t i v e and s e l f 

s u s t a i n e d s e l f » r e l i a n c e ; 2 ) s o c i a l r e d i s t r i b u t i o n « o r i e n t a t i o n ; 3 ) the 

necessary convergence i n the a c t i o n s ; 4 ) i n c r e a s i n g p a r t i c i p a t i o n o f 

i n t e r e s t e d g roups , and 5 ) c o o p e r a t i o n w i t h o t h e r d e v e l o p i n g r e g i o n s , 

ideas a l r e a d y d i s c u s s e d a t v a r i o u s forums and, on the p o i n t o f be ing g i v e n 

the f i n a l touches i n some c a s e s , were r e c o n s i d e r e d i n the l i g h t o f these 

c r i t e r i a ; o t h e r s have been added t o them t h a t arose i n the course o f v e r i f y -

i n g the importance o f s c i e n t i f i c - t e c h n i c a l development and the o b s t a c l e s 

i t f a c e s . 

A few f i n a l o b s e r v a t i o n s a re i n o r d e r . L i k e o t h e r d e v e l o p i n g c o u n t r i e s , 

those o f L a t i n America w i l l have t o cope s i m u l t a n e o u s l y and i n a c o m p e t i t i v e 

i n t e r n a t i o n a l s i t u a t i o n w i t h a s e r i e s o f problems t h a t p r e s e n t i n d u s t r i a l i z e d 

c o u n t r i e s each s o l v e d s e p a r a t e l y arid under more f a v o r a b l e c o n d i t i o n s i n 

t h e i r day. One o f these i s s c i e n t i f i c - t e c h n i c a l inadecuacy a t a time when 

i n n o v a t i o n , w h i c h i s based on r e s e a r c h , has become one o f the main d e t e r m i n -

ants o f growth and s o c i a l development a t the w o r l d l e v e l . 

Fu r thermore , the gnp between some c o u n t r i e s and o t h e r s i s u n q u e s t i o n a b l y 

g r e a t e r than the one t h a t can be i n f e r r e d from the economic and s c i e n t i f i c 

h i s t o r y o f l a s t c e n t u r y . And, i n a d d i t i o n , i t i s even w i d e r fchan the 

t e c h n o l o g i c a l gap between i n d u s t r i a l i z e d n a t i o n s today . The l a c k o f the 

techno logy r e q u i r e d by the r e g i o n c r e a t e s new problems t h a t compl icate the 

l o n g - s t a n d i n g ones . 
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W i t h o u t q u e s t i o n » the t e c h n o l o g i c a l c h a l l e n g e i s s e r i o u s . I n 

c o n t r a s t t o p h y s i c a l and f i n a n c i a l r e s o u r c e s , whose m o b i l i z a t i o n and 

u t i l i z a t i o n can s u f f e r d e l a y w i t h o u t i r r e v e r s i b l e e f f e c t s - a l b e i t 

i m p o r t a n t - upon g r o w t h , the weakening o f i n t e r n a l s c i e n t i f i c c a p a c i t y 

c a n s p e l l the d e f i n i t i v e s e g r e g a t i o n o f the c o u n t r i e s i n w h i c h i t o c c u r s , 

a f f e c t i n g the f a c t o r s t h a t d e t e r m i n e , a t p r e s e n t , w e a l t h , , w e l l - b e i n g , 

and power among n a t i o n s . I f t h a t happens , n a t i o n a l and r e g i o n a l p r o g r e s s 

w o u l d be i m p a i r e d because t e c h n o l o g i c a l dynamics i n the i n d u s t r i a l c e n t e r s 

f o l l o w an e x p o n e n t i a l p a t h , augmenting the d i s p a r i t i e s b r o u g h t a b o u t by 

o t h e r c i r c u m s t a n c e s . 

I t i s u n l i k e l y t h a t these t r e n d s can be h a l t e d . P a r a d o x i c a l l y , 

g e n e r a l o p i n i o n on the p h y s i c a l l i m i t s o f g rowth - as w e l l as the r e l a t i v e 

dependence o f t h e advsinced c o u n t r i e s on thé s u p p l y o f s t r a t e g i c m a t e r i a l s 

f rom p e r i p h e r a l c o u n t r i e s - h a s t e n s the pace o f i n n o v a t i o n . 

These h a z a r d s o f t e c h n o l o g i c a l backwardness seeem t o have been 

u n d e r s t o o d i n l a t i n Amer ica as thè s p e c i f i c p o l i c i e s p u t i n t o e f f e c t i n 

t h a t r e g a r d and the c o n c e r n s e x p r e s s e d by t h é r é g i o n as v a r i o u s interna'*1 

t i o n a l forums i n d i c a t e . N e v e r t h e l e s s , sharp d i s c r e p a n c i e s may d e v e l o p 

between d e c l a r a t i o n s o f i n t è n t and the manner i n - w h i c h p o l i c i e s a r e a c t u a l l y 

c a r r i e d o u t . U n f o r t u n a t e l y , i t wou ld n o t be the f i r s t t ime t h i s happened. 

I t i s n o t f o r l a c k o f i d e a s - i t s h o u l d a g a i n be s t r e s s e d - t h a t à r e g i o n a l 

a c t i o n program m i g h t be w e a k e n e d , ' t h e danger l i e s , as i n o t h e r a s p e c t s o f 

development and c o o p e r a t i o n , i n a p o t e n t i a l weakness o f ' t h e c o l l e c t i v e 

w i l l f o r p u t t i n g these i d e a s i n t o 1 p r a c t i c e . 




