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RESUMO
o artigo visa contribuir' par'a a d'í.ecusee., acerca (tOS

rumos da política tecnológica e c:ientifica na América
Latina a partir de uma. perspectiva distinta daquela
que vem se impondocomo o 'senso comum'neste campo,
apoiada no r-eceí, tuário neol íber eL, Nosso pr-opóeito é
discut.ir as alternativas de médio e longo prazo para (\
planejamento tecnolõgico e científico da região fr-ente
às demandas t.ecnoIógice.s que apr-esent.er-Lamos vários
setores pr-odutívos , quando mobilizados no sentido de
atender' as metas sócio-econômicas de um estilo de
desenvolvimento autosustentado. Em especial nos
preocupam as possibilidades de aplicação do novo
conhecimento científico e tecnológico, em processo de
consolidação nos países centrais, no equeci.cnemento da
componente tecnológica dos problemas ligados às
necessidades da maioria da populaç'ão latino-americana.

ABSTRACT
The article aims to contribute to the discussion about
the scientific and t.echnoIogf.ce.I poLí.cv in Latin
Amerí.ca, Its approach is quite distinct from the one
bei.ng implemented in the r-egion , baeed on neoliberal
prescriptions. Our purpose is to eliscuss medium anel.
Iong-r-enge al ternatives for- t.echnolog i.caI and
scientific planning in the r-egion , cons í.derIng 'the
technological demande of the pr-oductive sectors when
mobilized towards meeting the socio-economic goals of
a alternative, self-sustaineel, style of development.
We are particularly concerned with the possibility of
applying new scientific anel t.echnoIogí.cs.I knowledge
cur-rentIv beí.ng consolidated in the centr-al courrtr-í.es,
to t-he technologies challenges posed by needs of the
majority of the people of Latin America.

Latin Amer-í.canLs now facing the impact of neoliberal prescriptions
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oriented to ímplement. an economí,c at.ructur-e.I adjust.ment t.hat tends to aggravate the
eIr-eadv unfa'Lr cher-acter of our deveIopment model. At +he same time. polít.ical
posítíons and coal i tí.ons sensítíve to the sítuatíon of ext r-emeneed ín which the
majority of the population lives, and to the pot.ent í.e.I containeel in regional
cooper-e.tIon , seem to be gainíng str-engt.h, Given the transforming potential of this
tendencv , a better articulation is r-equíred of proposals curr-ent lv formulated at a
stríctly theoretical leveI, in order to implement effeetively a new style of
development for the region.

The present wor-kaims to contribute to that effort, focusing on some
questions related to technology anel ecí.ence, The wor'k explores, in a fs í.rIy
pr-ovocs.tíve way, víews and et.r-eteg í.ea whic:h c:onflict not only with those be í ng
implemented in the I'egion, but also wíth those c:onstituting 'commonsense in this
field.

OuI' purpose is to disc:uss medium and Long+r-ange ai ternatives for
technological and scíentific planning in the region, considering the technological
demandeof the productive sec:tor-s when mobilized towards meeting the socio-economic
goals of a new, self-sustained, style of development. Weare particularly concerned
wíth the possibility of applying new scientific and technological knowledge2
curr-ent lv being consolidated in the central countr-í ee , to the technologies
chal1enges posed by needs of the majority of the people of Latin AmeI'ic.'i.

1. Structural Heterogeneity and Proposals for Change

The current socio-economical situation
by huge inequality, expressed at the national leveI,
and functional) concentration of income, regional
contrasting levels of productivity among sectors.

i8 characterized
by the (personal

inequality, anel

Such inequality, considered by reformist thought of the
1950's and 60' to be a dualism typical of the Third World, has been
aggravated in several aspects, especially in the social area, in
spite of t.he intense Lndue t.r-Le I development. observed. This situation
requires a reexamination of that analY8is and, in particular, af the
strategies for change that it propased.

A more conservative position considered dualism as an
aspect. of t.he initial stage af develapment. Consequently, to the
extent that the style af industrial development typical af the
central countries was adapt.ed, t.here would be an -absorption' of the
underdevelaped sector into theOmodern-industrial pole leaeling,
through the trickle-down effect, to an increasing social and economic
homogeneity.

2 Use of the t.erm new m this expr-eesion maybe cont.rover-eí el s í.nce,
as knov, the sc í entí f í.c know.Iedge on which the the "new t.echnoIogí.ee"
are based, was generated in the early decades of this centuI'Y. It 18
used here however to emphasize the still incipient "materialization"
of this knowledge m recent t.echnolog í.ea or- "t.echnologi.cal packages".
One consequence of such incipiency is that. this knowledge may be
embodied in a wide range of appl1cations.
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A second school of thought, which formulated the concepts
of underdevelopment and dependence. differs from the previous one on
two central points. Development is not seen as a linear processo but
rather as something far more complex, related to internal and
external politica1 determinants. Also dualism i8 understood not as
the inconvenient heritage of a backward past C'pre-capitalist'.
according to some). to be necessarily overcome through growth. Rather
dua1ism is considered a structural component of underdevelopment;
intrinsic and functional to the process of'unegual and combined
development' characterizing the periphery of the capit.alisticsystem.

Thus, while t.hese two perspectives agreed as to the
dua1istic nature of society, they disagreed on both the causes and
the pre-conditions for overcoming such a situation.

There was also an additional point of agreement. One
which was not explicit at the time and which was made irrelevant by
the political events that buried the structuralist view as an
effective alternative. This second point of agreement involved the
goals to be attained. Both positions visualized as ideal an economy
based on industrial activity, increasingly efficient and 'technology-
intensive', capable of providing everyone with a standard of material
consumption similar to that of the central countries. Given the basic
differences already cited between these conceptions, alternatives
conceived to reach this ideal included strategies as diverse as
'increasing the pie and then sharing it', and armed struggle as a
route toward a socialist society.

2. The Limits of the Conservative Position
After alI these years af implementing the conservative

strategy, with alI the result.ing iniguities and distartions, Latin
America ie again faced with the poesibility (and the urgent
neceesity) of adopting a reformist path, one which may both leesen
the existing ineguality and allow us to build a viable and fairer
society. This leads us to the need for outlining the style af
development, which. as already suggested, is not only desirable but
mandatory. In this sense, we will retain the parameter of material
consumption, which has a especial importance for our analysis of
technology policy.

The question to be posed immediately concerns the
possibility of offering t.othe entire population of Latin America a
leveI of consumption similar to that of the developed countries.
Leaving a side, the ethic-philosophical quest.ionsinvolved in doing
so (largely questioned in forums that increasingly escape the domain
af the central capitalist countries), we will address a more decisive
aspect, namely that of ecological viability.

Taking the current situation of both developed and Third
World countries, and their growth hypotheses, as the point of
departure, it is possib1e to predict the eco1og1ca1 conseguences of
maintaining the current style of deve10pment and the continuously
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Lncr-e ae í ng material consumption that impIies. Let ue assume, as some
international institutions cIaim, that the levels af material
consumpt.ion of these two gr-oupe of countries were to be equal in a
period of, for instance. forty years3. (This impIies some
unrealistic assumptions: that the group of underdeveloped countries
will increase its income at an annual rate of 11.5%; that the rate of
population growth will decrease to 1.5% per year; and that the
deveIoped countries will grow 3% per year, with an annual rate of
population increase of 0.7%).

The resuIting rate of consumption per capita, equal
between the two groups would be approximately two and a half times
the current rate in the deveIoped countries, and forty times that of
the underdeveloped countries. This situation would imposes an huge
increase in the pressure upon the environment. ri we approximate the
environmental pressure by the consumption of steel and energy4, we
conclude that it would be fourteen times greater than today.

This simple exercise does not consider the possibility
that the emergence of new technologies in materiaIs, energy, or
biotechn010gy, among others, and in ec010gical management, could
contribute to minimize pressures on the environment. Nevertheless,
such an enormous pressure increase is out of proportion: well-known
ecologists assure that even the current amount of pressure on the
ultimately finite resources of the planet 1s itself unsustainabIe.
This exercise leads us to conclude that the attempt to reduce
inequality through the current style of development is not only
politically non-viable but also inherently self-destructive in
character.

When considering the viability of the industrializing
model in the region, another point worthy of examination is that of
technological unemployment, resulting from introduction of automation
in productive activities and services. The development process in the
post-war era has been characterized by the diffusian of a
technological paradigm that was already consolidated in the beginning
of this century - and hence a paradigm far from being revolutionary
in terms af its social-institut10nal impacto rf such a diffusion was
not capable of avoiding the increase os structural unemployment - on
the contrary, it tended to reinforce it - then what can be said about
the current wave af innovations? What will be the empIoyment
consequences of this cluster af innovations, which will tend to
diffuse - indiscriminately, if allowed - to alI sectors of activity?
What possibility will the industrializing model have of incorporating
the mass of the marginal population into jobs with an acceptable
leveI of productivity, a minimal requirement for that population to
satisfy its basic needs? rt is difficult to be optimistic when
countries far more prepared in social, institutional and economic

3 I aro indebdetto Amilcar Her-r-er-a to t.he formulatíon of this exemp Ie,
4 The rat.io between deve Ioped and under-deveIoped count.ríee for st.eel

and energy per capíta consumpt.i.on16, todav , appr·ox1mat.ely 18:1.
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3. Toward an Alternative Strategy: some considerations

The intent this far has been to point out the
impossibility of following the current 'industrializing' model, and
the need t.oforge a new strat.egyof development.,directed toward the
establishment of a truly viable society in the 10ng run. A central
element of this new style of development is parsimony, meant to
represent an alternative to uncontrolled consumption - the latter
being both ecologically unsustainable and reducing the realization of
human potential and aspirations to the strictly material leveI.

It is from this premise, the need to forge a new pat.h,
that the question of reducing existing socio-economic inequalities
must be approached. A break with t.heframework used until now seems
inevitable, since maintaining its promises, mechanisms, causal
assumptions, andobject.ives, would lead us t.o new situation of
impasse substantially similar to the one in which we have been
living. One need only look at the sit.uation of the developed
countries to realize what kind of future - even with best of the
hypot.heses,which is forcefully unrealistic - we can hope for, if we
persist along such a path.

lt is difficult to establish in precise terms the meaning
of this rupture with t.heactual framework ar contents of a new
strategy, particularly considering the objectives of this paper. We
will therefore restrict ourselves to a specific question, that of t.he
technological and scientific aspects of strategies for reducing
exist.ing socio-economic inequalit.v. Obviously, this means assuming
the existence of the political will to make such change viable. 3uch
an assumption allows us to concentrate at.tentionon conflicts of
opinion at lower levels, which may emerge among deeision makers in
the area of science and technology.

ln this regard it is important to emphasize a point
discussed above in the debate on dualism, about the direction of
causality in the proeess af aggravating inequality. 3uch a process
occurred, noto because the 'dynamic sector" was not able t.oproduee
the neceaae.r-v stimulus for modernizing the "backwar-d sector" but
rather because the aggravation of disparities was a functional
condition for the operation of the proposed development model, and
t.husa 10giea1 result of t.hemodelos implementation. This means that
the problem cannot be faced by induc1ng the development of the
periphery through a modernization of the center (including a
technological modernization). A plausible solution must attack the
problems existing in t.he -backward seetor' through speeific,
loealized measures, able to break up the above-mentioned causal link.

inequality,
The same reasoning
often approached

applies to t,hequestion of redueing
as a problem of distribution of the
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surplus gene1'atedin the productive system. 1n other wo1'ds,provided
that surplus production takes place anywhere within the system, it
will be always possible, given the right political conditions to
transfer 1'esources to social programs. Consequently, the problem
would consist of increasing productivity - through the use of more
efficient techniques - in the sectors where this seems to be viable,
and to channe1 the differential of income to the deprived sectors.
Such a strategy deals with the problem of 'social efficiency"
(understood as a concept related t.o the equity in income
distribution) as if it could be solved by the increase in economic
efficiency made possible by technical efficiency. However, obtaining
an increase in economic efficiency in a particular sector often
causes 'social efficiency' to decrease, albeit in a localized way.
This mechanism becomes more and more evident in areas of application
of new technologies, part.icularlyin automation, where the irrunediate
consequence of the increase in efficiency is the generation of
unemployment, hardly counter-balanced by the system as a whole.

This suggests that the issue of social efficiency cannot
be disregarded by postponing it, as though it was to be 1'eached
merely as a result of increasing technical and economical efficiency.
Just as the question of het.er-ogerie í ty must be solved by
simultaneously addressing the center and the periphery, so too must
'social efficiency' and technical and economic efficiency be handled
simultaneously. 1n other words, it seems necessary to escape the
"trap' represented by the artificial and harmful separation between
these two notions, and to look for new analytical tools.
1ncorporating the social dimension, alien the logic traditionally
used, in to decision making thus "dismantling the trapO - is a
theoretical and political challenge of great importance. Development
will only mean well-being for alI if the implementation of this new
view, through the participation of alI interested social segments,
becomes possible.

4. The Alternative Style of Development and Technological
Planning: the Need for a Methodology

With these considerations in
to the question of a technological and
to an alternative style of development,
a strategy.

mind. is possible to return
scientific strategy suitable
and the methodology for such

1n Latin America, scientific and technological policies
have been characterized by their demagogic and manipulative contento
Anti-popular governments, incapable of proposing a "National
Project", have formulated S&T policies not supported by necessary
economic, financial and productive measures. The objectives stated in
S&T plans have not been fulfilled, because they contradict more
general governmental orientations. The actions ultimately implemented
have been led by priorities distinct from those of society as a
whole.

Even in the few situations where there was a 8ince1'e
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intention of implementing S&T policies directed towards consensua1ly
accepted objectives. such implementation occurred without o9.nadequate
met.hodology. The actions in the S&T area did not follow broader
development objectives. For example, achieving a broader goal was
often associated in a hasty and superficial way t.o efforts to train
human resources, when in fact the real effect was to dispense with
su<::heffort.s.Often, alI that was required was a more rational
mobilization of the existent potential, 01' the immediate absorption
of technology (01' even less). This bias, typical of the academic
community, is not the most harmful: the training of human resources
contributes, at 1east, to the advance of know1edge, which is always
usefu1 and necessary. It would be worse if, fac1ng an economic/social
development goal, the decis10n was made to invite a transnationaI
corporation (TNC) to establish itself 1n the country and apply its
own technology. This is an important observation, in that it shows
the need for planning procedures to formulate T&S6 strategies in
those cases where a change in the socio-political context is assumed
possible. There is an evident lack of methodology suited to link the
demand for desirab1e futures to existing technologica1 and scientific
capacities, and to the opportunities to apply new knowledge.

The methodology that seems necessary is one minimizing
the occurrence of situations such as the one mentioned above. It must
be able to confer a greater objectivity and transparency to the
formulation of scientific and technological policy, making explicit
the casual chain that should link the broader aims of socio-economic
development to productive, technological, and scientific 8trategies
(in this order). 1n the following paragraphs, we introduce some
elements and criteria to be con8idered in the formulation of 8uch a
necessary methodology.

The methodology must assume that the political conditions
for implementing and alternative style of development exist from the
start. The methodology i8 concerned solely with creating material
conditions at the pr-oductiv e , technological and scientific leveI. Ln
other words (and to use the economists jargon), the focus is on the
'supply side" and not the "demand side", which is assumed to be
assured. Therefore, it is important to emphasize that we are not
concerned with political decisions, nor with the industrial and
agricultural policies deriving from them. Our concern is limited to
the technological components which derive from those policies.

We must avoid the mirage that confounds those who
establish a casual link between our technological gap vis-à-vis the
central countries and our much more deficient social situation. We
must recognize, from the begi.nning , that the eoLurí.on to the great

5 By using the expression T&S - ínstead of S&T - we intend to call
attention to the fact that technological poliey 18 prior with respect
to seience policy, ln the sense that it must be guided strictly by
broader development goals. Seienee políey ean and perhaps must have a
larger degr-eeof fr-eedom , followlng the criter-iaheld by the scientific
communlty.
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majority of Latin America-s socio-economic problems requires
political will more than technological development. It is reasonable
to expect, based on recent historical experiences, that progressive
social and political changes will generate conditions for achievement
of these technological components.

Reinforcing involves a great variety of complementary
and/or alternative actions, ranging from the training of human
resources for higher leveI research, to the stimulation of-joint
ventures' between national and foreign capital, seeking technological
absorption. Without a detailed description and a strict definition of
priorities with respect to various needs, however. it will be
impossible to determine the type of action to be taken and the areas
in which to act.

Autonomy does not mean -autarchy -: we can and must
continue to import technology, inasmuch as the conception of
technological solutions, and the process of their implementation, are
nationally controlled. The most successful Latin American experiences
1n strengthening technological autonomy show that the crucial
capability is that of -mixing imported technology of distinct
origins and vintages, with technology developed locally through a
continuous process of human+r-e eour-ce e training and research. Such
capability allows identification of those technologies, components,
and other inputs that must be controlled or produced locally, and
those that can eí.mpLv be Lmport.ed ,

The Methodology
Characterizing the profile of the present situation is a

condition for applying the methodology. Using the same variables,
outlining the future profile will make it possible to identify socio-
economie defieits whose elimination will event.ually require an
inerease in social productive and material eapaeity. The gaps between
the future and eurrent produetive strueture eonstitutes what we refer
to as productive demand, established in each important sector
aeeording to the goals for society as a whole.

In establishing productive demands, a first "filter- has
already been introdueed. Aetions referring to those goals that do not
imply an increase in productive capacity and which, therefore, will
not require measures in the technological and seientific area, are
excluded.

The next step is to investigate whether the identified
productive demands determine any kind of technological demande. It
is perfectly possible that a productive demand even when significant,

6 It is important to emphasize that the proposed methodology should be
applied in a recurring or iterative way, so as to introduce information
and/or hypotheses which are indicated as necessar'Y by the gradual
application of the methodology"s steps.
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can be fuIfilled without technologically derived inputs 01',with an
even higher probability, without inputs from new scientific
knowledge. Evaluating this gueation reguires a detailed knowledge of
the situation in each of the productive aectora, including the
sector"s technological profile, as well as the international trends
of technalogical change that affect that prafile. The technologieal
demand must aIways be eonsidered in terma of the trade-off between
expanding production and productive capaeity at the existing leveI af
productivity, and assuming the possibility of a higher, yet-to-be-
achieved leveI of productivity. 1t is thus necessary to examine the
magnitude of productive demand, to evaluate whether it can be
satisfied only through an extensive increase in production 01'whether
some kind of productivity inerease is reguired.

1n the case af identifying a need for a mueh more
effieient technolagy, to meet praduct1ve demand, one radicaIly
distinct from thase eurrently in use 01'available, the next question
wauld be one of viability - that is, ta invest.igatethe possibility
af developing such a technolagy. This evaluat1an assumes that
speeialists 1n the field know the state af the art of international
knowledge and, further, that they are capable af moving along
unexplored and heterodox paths, 1n the search for adeguate solutions.
The criteria which would direct this search would be fundamentally
technical, althaugh thase concerning the varioua goala af the style
of deveIopment should also be present.

A general approach to the problem of chooaing among
alternatives would be compare, for each, the cost 1ncreasing (through
the several available ways) technological and economical effic1eney
with the income generated. 1n this respect, it is possible to say
that in Latin America countries, it is usually less costly to buy,
adapt, 01'steal technology than develop it from the beginning of the
R&D ehain. 1t is obvious that the second option may have extremely
important side-effeets in terms of the lea1'n1ngproeess and the
establishment of indigenous S&T eapacit.y . Hor-eover, indigenous
development may be the only option some cases. This is true for so-
called new technologies, whieh are often unavaiIable for purcheae. It.
is also true for eonventional teehnologies, which, in order to fit
Latin America reality, sometimes require a reconatitution af the
original proeess, beginning with the first productive applieation of
the respective seientifie knowledge.

The producers suggested above would reguire an ordering
of the alternatives, aecording to their cost and efficiency. in each
sector, in such a way as to determine the corresponding global
optimization point. It is impo1'tantto remember that optimization
cannot take place str1etIy within each sector, sinee the different
seetors compete among themselves for searce factors (resources
personnel, etc ).

An important element to be eonsidered is the sector"s
relative weight within the economy. It is necessary to prevent the
extreme case. 1n which a costlY inerease in technical efficiency
yields a small increase in the economic productivity of a sector with
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negligible relative weight (either in economic terms or in terms af
its importance with respect to the overall goals). It is intuitive.
and sufficiently accurate for a preliminary analysis, to assume that,
in order to achieve a given proportional increase in the
technological efficiency of any sector, the amount of resources to be
applied in R&D is constant. Thus, independent af socio-economic:
priorities. distinct sectors would show a distinct attractiveness for
R&D efforts. The economic impact af allocating a given amount of
resources to technalogical development, and therefore the multiplying
effect in terms af increase in GNP. wauld be proportional to the
relative economic weight of the sector. ln other words, the most
important sectors (in terms of their contribution to national
product) would work as carriers of economic development.

5. Applying the Methodology to
'technologic~l pluralism'
overcoming heterogeneity

the Productive Sectors:
as a condition for

The criteria mentioned above, which should integrate a
methodology necessary to formulate a technological and scientific
strategy compatible with an alternative style of development in the
region. can be applied (though provisionally and as an example) to
Latin America reality. Taking as a paint of departure. the current
productive structure Cits distinct sectore characterized by the type
af goads praduced, demand supplied and technology useci) and the
priorities of the new style of development proposed, it is passible
to outline the resulting technological demands and the strategies to
be followed for satisfaction of that demando

The criterion of 'sectoral partition" proposed for this
exercise ia limited exclusively to the objectives of the exercise.
The fundamental purpose of the exercise is to make evident that,
given the existing heterogeneity, it ia eaaential to adopt a
"technological pluralism'. 3uch a posture is needed to approach not
only the guestion af the different levels of modernization and
technological reliablity (01' tolerance) reguired, but also the
diversity of possible actians in the distinct fields of State
intervention. Such fields range from scientific research to reverse
engineering and technological transference. One of the central
motivations of the adopted criterion is the idea that our problem in
the technological and scientific area is not to fill the gap between
our countries and the great technological powers. such as the D.S. ar
Japan. /l, strategy o f eí.mpLv "compLemen t.Lng ' the backward fields would
be valid for countries such as France, with socio-economic and S&T
structures both similar to those of the hegemonic powers.

We recognize befarehand the precarious and scarcely
established character af the proposed 'sectaral partition'. We
maintain, however, its adeguacy for the pursued objective,
recognizing that it conflicts with conventional classification. Among
the problems presented by this 'sectoral partition" is the fact that
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it segments sectors, branches of activity, and even enterprises7,
and then aggregates some of these elements. The aggregation criterion
is the type of final good produced. A sector is constituted by the
vertical complex of activities and stages of production enabling the
attainment of a given goal, established at the leveI of overall
socio-economical planning. Consequently, it is inevitable for the
boundaries of each one of the sectors to be relatively diffuse. Some
of the productive activities included in one sector are "also part of
another". This fact, nevertheless, does not compromise the
considerations to follow.

5.1 The Modern Exporting Sector
First there is the modern exporting sector, which could

be defined by exclusion as the sector that does not produce
traditional exporting goods for markets in which the country has
static comparative advantages. The fundamental responsibili t,yof this
sector in the style of development proposed is to guarantee a flow of
foreign currency compatible with the growth rate desired for the
economy as a whole. This sector has been pointed out as an important
element in diffusing innovations and producers of greater efficiency
for the rest of the economy. As will be made clear throughout this
work, our position is quite different~ for this reason, this subject
will not be explored here.

Rather than being consciously planned, in the long run,
to occupy foreign markets. as in the case of the South Asian
countries, this sector emerges from the export effort of recent
years, burdened by the external debt. and based on a naive
interpretation of the experience of those countries. This export
effort. supported by a set of governmental subsidies, led to a
transformation of industrial segments, traditionally oriented to the
internal market, towards the international market. ln terms of the
activities included and the products generated, this sector does not
differ clearly from the next to be described. The export sector is
described separately to point out the role it has been performing and
to indicate a tendency towards favoring it, which seems to us
fundamentally mistaken. ln addition, singling it out will help
analyze its technological demands apart from those of the productive
structure as a whole. ln fact, this procedure, though strict.ly
analytical, makes it possible to evaluate the correctness of
government policies designed to separate this sector from national
industry as a whole.

This sector might be seen as a result of the attempt to
'Koreanize" some modern sectors of our industry, engaging them in the
endless effort to pay the external debt and providing an escape from
the stagnation of the internal demand of their products, occurring

7 An analogous procedureis used to generate the concept of arme
mdust.rv" since almost. a11 of its firms produce goods for civilian
uses, or the concept of "industrial complex" increasingly used in
studíesof industrialorganization.
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sinee the beginning of the 1980's. 6ueh an undertaking showed clear
success in the good performance of some Latin American countries.
obtained in part through exports from this seetor. This fact makes
the strategy mentioned above to be considered with optimism.

1n this seetor, technical efficiency is not negotiable,
because of the need to reach a competitive leveI, similar to that of
the more technologieally developed countries, in markets where they
hold almost absolute controlo The characteristics and specification
of products frequently oriented towards high - income eonsumption
groups, makes practically mandatory the use of technologies very
similar to those employed by TNCs. Thus, there is almost no room to
develop technologieal alternatives, for the simple reason that it
wauld be very diffieult to reach the levels of efficiency obtained by
the latest technologies used by those companies to produce goods
adequate for the markets t.hevcontrolo Even if this was possible, the
necessary effort would have an extremely high opportunity cost, due
to existence of other sectors where the alloeation of our scaree R&D
potential. both human and material, is more convenient (this is a
erueia1 point, to be discussed in more detail below).

An assessment of the relative importanee of this seetor
in terms of the produetive potential af the region eannot ignore the
faet that, in spite of the exporting effort made in recent years, our
'opening eoeffieient' is stil1 small relative to eountries and
regions that have emphasized the external market as a driving force
for their development. Evidently, this faet must be eonsidered when
deciding how direct our produetive potentia1 and investment,
partieularly when facing the possibility of the region assuming a
more autonomous posture with respeet to the question af external
debt. 6ueh a posture, fully coherent.wit.ht.he st.yleof development
propased. would release part of the resourees now engaged in
servieing the debt, with an evidently positive impaet upon
deve1opment. 8ueh a release would cantribute to diminishing the
virtual importance af this seetor.

Given that the technalagies used in this seetor wauld be
fundamentally the same as thase used in the more technologically
advaneed countries, the industrial goods to be produced for export
with some kind af comparative advantage should have their technology,
as a rule, absorbed from externaI sources and not develaped laeally.
For this to oeeur, new meehanisms able to regulate the process of
teehnology transfer must be created. 1t is worth emphasizing in
particular t.he need for the exported praduets to be produced when
possible by national eompanies, to avoid the leak of resources that
occurs with the installation of TNC8 in the region. 1n this 8ense, it
seems that the general rule should be to select the techno1ogy to be
imported within the market that will permit a number of options,
rather than allowing the installation of TNCs which supposedly bring
their technological knowledge as investment.

than the
1'e8earoh

1n terms of the local capability, we believe that, more
capacity to deve10p technology or promote scientific

that could lead to the generation of technology for the
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chosen segments, what will be necessary i8 the ability to import 01'

copy existing technologies. Such a capacity will make it possible to
take a shortcut towards greater efficiency, a procedure already
adopted suceessfully by other eountries. This will also avoid the
risk of getting lost in purist 01' chauvinist initiatives of "re-
inventing the wheel', which are not only non-viable, given the effort
and time of maturation required, but also lead to engaging our searce
S&T potential in needs that are far from those of the majority of the
populat.ion.In addition, even if technological eompetit.ion with the
developed countries in this seetor beeomes possible, a highly
unlikely hypothesis, the possibility of reaching markets which
justify the investment in R&D 1s remote. To admit our eondition of
subordination in this field seems to us to be a healthy at.titude.

The capaeity needed should include an exhaust.ive
technieal and economic monitoring of existing trends in innovation.
This will allow the administ.rationof our technological gap, and make
it possible to establish the relative importance of the various
existing areas of innovation. This will also make it possible to take
advantage of the litt.le-explored diffeI'ences among the various
countries and TNCs able to satisfy ouI' demands in this field with
useful t.echnologies. This capacity will be necessary both in the
productive segments controlled by the TNCs, where a more stI'iet 'code
of conduct" should be effective and supervised by Latin Ameriean
teehnicians, and in those segments eontrolled by national capital.

5.2 The Sector of Industrial Goods for Internal ConsUDlption
This seetor includes final - assembly industries and the

entire infI'astrueturefor their operation. Consolidated through a
continuous process - although not linear ar systematie - of import
substitut.ion, the seetor presents today - at least.in the bigger
Latin American countries - a reasonable degree of industrial linkage
and produetive eomplet.ion. The market it. supplies, although
relatively small due to the existing proeess af exclusion and
marginalit.v, has allowed a hí.gh degree of economie dvnemi em,
expressed in its historical high rates of growth. The reversal of
exclusion and marginality, through social reforms, would tend to
extend the market significant.lyand attract larger investments f'o r'
the sector, reinforcing the participation of national enteI'prisesto
be selectively stimulated. Unlike many analysts, we believe tha"tthis
alternative, emulating a "new phase" in our import substitutian
proeess and bringing into the market the enormous proportion of QUI'
population now maI'ginalized, can pave a safer way than the
'Koreanization' mentioned above.

The structure of property in this sector is marked
negatively by the presence of TNCs, which tends to reinforce an
imitative behavioI',dependent on the technology imposed peI'vasively
by the cuI'I'ent.development style. The technology utilized is.
fundamentally, t.hatdiffused in recent decades by the TNCs, submitted
to a process of adaptatian in the region by different types af
enterprises, usually with minimal support from the local R&D
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et.r-uct.ur-e.

TNCs controlling this sector tend to follow a
technological behavior characterized by the diffusion of innovations
introduced by the head offices in their respective countries.
However, there may be interest in adapting the -new technologies' -
much more flexible in terms of production scale and product
characteristics - to the expanding market, which is receptive to less
sophisticated products. Such interest shall be explored by the
governments of the countries of the region trying to direct TNCs, as
well as national enterprises, toward the development of technologies
more coherent with socio-economic priorities, such as employment
expansion or supplying cheap and efficient products.

The-technological tolerance' and the opportunities for
pluralism are greater in this sector than in the seotor discussed
above. Here it 1s possible to sacrifice efficienoy sinoe the seotor
must compete with goods produced by other countries within our own
territory, and not with the international market. The degree of
freedom for alternative technological solutions is greater, due to
the broader flexibility in product specification. 1t is also easier
in this sector to add other criteria such as employment generation,
reduction of regional disparities, environment protection, etc., to
the technical and economic rationale. -Defensive' actions may also be
implemented in this sector avoiding the use of the latest fashion on
the technological shelf and thus escaping predatory effects with
respect to employment, environment, etc. Protectionism, so pervasive
Ln Latin America and justifiably qualified as .'f rí.voLcue", muet be
used conscientiously for this purpose.

It is in this sector that the depeening of the
'technological learning' experience, already sufficiently document by
Latin-America authors, might have good results, if consciously
stimulated. The mobilization of the potential of our R&D etr-uct.ur-e,
up to now scarcely linked to productive activity, would allow the
multiplication of well-known achievements in adaptation.

Although the role of this sector should continue to be
supply of internal market, it is reasonable to expect that measures
such as those proposed would give birth to a process - natural in
the developed countries - of gradually directing to the external
market part of the production of sectors where technological and
industrial ability is achieved. This process would require a strategy
of articulation and completion of our industrial structure.

An increase in regional integration and strengthening
trade with other Third World countries may be a way to escape the
uncomfortably heavy dependence on U.S. imports, which includes
subjection to instabilities in the U.S. economy. 1n this case. the
use of technologies not at the frontier of innovation in the
developed countries will not normally be a serious problem. On the
contrary, both for internal use and for the Third World market, an
intelligent combination is needed of modern technologies and those
already widespread and controlled (a capability which the central
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countries have not demonstrated to a high degree). 1n addition to
many other lessons it offers, the Brazilian arms industry - whether
or not we like the fact of its very existence - presents, through the
implantation of its scientific and technological policies, a model of
creativ1ty, autonomy and adaptability that 1s worth considering.

Considerations of this type show that the
this second sector, in terms of external trade, can be
in the medium and long run than usually thought.
5.3 The Sector of Goods for the Basic Needs

potential of
much greater

ln Latin America, the basic needs of the population are
undoubtedly neglected. This is partieularly true if basic needs are
understood as a changing, dynamic concept, since they eonstitute
those needs whose satisfaetion makes possible the individual's
integration into his own culture, time, and place.

The first characteristic of this sector, deriving from
the very concept of basic needs is also its mutable nature. Although
this sector like the others, constitutes a sort af heuristic
abstraction, it could be merged to a large extent, with the so-
called subsistence sector. Its social and economic importance can be
determined given the deprivation of the ma.i or í ty of the population in
areas such as food, housing, education, etc, and the potential demand
in segments producing goods and services directed toward fulfilling
these needs at a basie leveI. To the extent that this leveI is
reached, this sector will gradually merge with the seetor of
industrial goods for internal consumption, considering the need to
provide the entire population access to other types of goods and
services that will become pa:r·tof those items the attainment of which
make cultural integration possible.

The second characteristic of this sector is its
technological heterogeneity. Considering that basic needs have been
fulfilled throughout history in very different ways, it is also easy
to assume the coexistence of different technologies. In fact, human
history can be simplistically identified as a cultural transformation
leading to t-he establishment of new necessities once the more basie
ones had been assured. In Latin American countries, a well-know
process occurred of emergence of new needs" in the higher-income
sectors, before the basic needs of the entire population had been
fulfilled. The development of the economies of the region was based
on the productive effort related to these new needs". 1n these
economies, technological modernization also oecurred in the modern
sector without the already discussed "trickle-down effect".
Meanwhile, the sector linked to basie needs, less dynamic and
profitable although atrophied and not sufficiently explored remained
marginalized with respect to sueh a processo Unlike to what happened
several decades ago in the developed countries, where technieal
progress was first introduced in the basie - needs sector as a result
of the presence of an effective demando in Latin American countries
there is a technological "marginalization" of this sector.

This process has led to a situation today in Latin
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America in which those branohe e most important for achieving the
social goals of an alternative style of development are precisely
those most backward in technological terms. 1n fact, the
technalogical gap in relation to the central countries of branches
like the food and textile industries ie far greater than the gap af
branches such as those producing goods for durable consumptian.

The usual identification between the fulfillment of the
basic needs of the population af the Third World and the sector"s
inefficient and backward technologies is an artificial and hopefully
transitory situation, resulting fram the pracess described abave, and
not an inexorable given. On the contrary, there is much 1'oom - and
surely great need - for aptimizing the technolagies used in this
sector, through the inco1'poration of new scientific and
technalogical knowledge-. The goal of fulfilling housing needs seems
to be one of those demanding an increase in 'production" that cannot
be achieve within the limits af cu1'rent technological, and pe1'haps
scientific, knowledge. New building techniques will be needed to fill
the existent hausing deficit, within a socially acceptable termB.
Radical technological solutions, probably ve1'Y intensive in new
scientific research, will be required, as well as use of traditional
techniques, eventually'renewed' through new knowledge.

Being particularly sensitive to physical, socio-economic
and othe1' cha1'acteristics of the environment the fulfillment of basic
needs requires specific forms of productive organization and
technological solutions. That is to say, either these solutions will
be developed by us, or they will not be developed at alI. It is
possible, nevertheless that, should this ma1'ket graw significantly,
it will tend ta attract the attention af TNCs for the generatian of
technolagies which consider more fully ou1' own reality. Even in this
case, however, there will be an abviaus subordinatian of such
adaptation to the typical criteria of these ente1'prises, frequently
p1'edatory to the caunt1'Y at the social and economic leveI. As an
exemp le , the possibili ty can be mentioned of TNCs cr-e at.Lng a new
'agricultural package' based on biotechnology to replace the 'green
revolution' package, widespread in the 1960's and 70's with highly
unsatisfactory effects.

The packaging of new scientific and technological
knowledge' by the central countries according to their own needs is
currently a natural processo However, the same potential of
increasing efficiency presented by a such a "packing' - in the areas
and with the purposes to which it has been applied - can be used to
satisfy the demande of our own reality. Mechanisme ta materialize
this possibility must be implemented urgently before the expected

:3 In order to given an idea of the problem, it is sufficientto mention
that the Itaipuhydroelectricdam, consideredthe biggest in the world,
with an estimatedcost of approximately16 billion dollars,needed and
emount of cement approximately eque.I to only 7 million "popular
standard" houses, a number totally unaat.í.sfectorv to solve the
Brazilianhousing problem.
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market expansion itself increases the interest of the TNCs in se11ing
us their new technological packages.

1n the underdeveloped countries, the fulfillment of the
basic needs is - or should be - responsible for a 8ubstantial part of
the productive effort and employment. Therefore. any related change
in technology, either in productive efficiency or in term8 of its
impact on the social fabric or the environment, has a huge
mult.Lp Ly í.ngeffect. With regard to the urgent need to increase the
leveI of employment, it i8 worth mentioning a thankful coincidence:
the industrial branches most capable of absorbing labor force are
precisely those most directly responsible for achieving the objective
of fulfilling the basic needs of the population9.

1t is important to point out that in the case of the two
sectors analyzed previously, the likely frontier of technological
expansion i8 already known, or can be know from observation of
current trends in the central countries. 1n fact, the evolution of
the process of incorporating new scientific and technological
knowledge' to the production of those kinds of goods is easily
foreseeable. In the case af the basic % (* sector, however. there are
no visible technalogical alternatives. As mentioned above. the TNCs
are concerned about the introduction of innovations in the most
dynamic and profitable segments of Lndu st r-y in the central eountries.
These segments are oriented towards a large proportion of the
population in those countries, which is far from being the Latin
American reality. Innovations in produet teehnology intensely
utilizing opportunities apened by informaties, with its appIication
biased toward high ineome eonsumption, are an exampIe of this.

1n the sector linked to basie needs, even if we wanted to
import teehnolagy, it would be diffieuIt to find an appropriate one.
Therefore, this sector must reeeive priority in the allocation of our
potential of basie and applied research and of training human
resourees. This must be dane in such a way that, errt.e ring early in
the R,D&E chain, and 'surfing the current innovation wave', it
becomes possible to generate efficient technologies suitabIe to our
problems. Linking seientific and technological policies to economic
and social ones is important, in order to undertake a strategy of
redueing inequalities by acting in areas of less political
resistance, where the State ean play a more incisive role. State
action must be explored as a viable way to develop teehnologies in
areas where the State is directly responsible for fulfilling the
population needs. The aim must be to increase productivity precisely
where its immediat.epositive impact can be greatest, and where it is
important to assure a process of social transformation sueh as the
one proposed here.

9 For the Brazilian case, the coefficients of employment-produet
elasticity for some industrial branches are as follows: metallurgy,
0.54; mechanics, 0.57; clothing and footwear, 0.56; food, 0.84;
building, O.9f,.
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Unlike the emphasis given by other analysts to
teehnologieal researeh, we eonsider the aequirement of a basie
eapability, in areas direetly linked to this seetor, as a neeessary
eondition for keeping up with and using ereatively seientifie and
teehnologieal knowledge in a proeess of ehange, and for redireeting
its applieation when neeeesary. ln addition to the eapability in
basie seienee, the monitoring of international trends of new
seientifie and teehnologieal knowledge" is also neeessary to allow.
in the eourse of the proposed proeess, teehnologieal applieations
more elosely related to the demands of other seetors.

In this sense, it is worth reealling t.he mutable
eharaeter of this seetor, whieh eonfers on it an important role in
the future orientation of the seetor of industrial goods for internaI
eonsumption. To the extent that more basic needs were being
fulfilled, this later seetor would be transformed into a nueleous for
promoting economie development and generating an endogenous
teehnological dynamic. Thus, it is a question of direeting that
seetor toward the fulfillment of internal demand in the segmente of
goods eonsistent with the expeeted inerease in eeonomie and social
development. At the same time. this will make that seetor able to
operate as a battering ram in order to expand our external market.
This solution seems to be a mueh better aIternative than transforming
the seetor into one subordinated to the transitory need of maximizing
our exports.

5.4 The Sector of Goods with Dynamic Comparative Advantages
The fourth seetor identified is that producing

intermediate goods and raw materials, whieh. eonsidering the
speeifieity af our natural resourees and of the external market. ean
profit from either existing ar ereated eomparative advantages. Sueh
produets may come to play an important role in external trade, to the
extent that teehnologies for effieient produetion, normally
unavailable in the international market, were developed. Similarly to
what oeeurs in the basie-needs seetor, these teehnologies - mainly
produetion teehnalogies will have to be developed internally
principally through the mobilization of national eapaeity in basie
and applied research. The development of original technology ean play
an important role in this seetor. in proteeting the aetivity of
national capital. It has been in segments still ineipiently installed
that the penetration of the TNCs has been shown to be avoidable. In
these cases the novelty of the technology, previously develaped
through a eoneentrated effort of the State, served as a
-teehnologieal shield- to the aetion of the TNCs.

Again, as in the previous sector, the establishment af a
eapability in seientif1c researeh and teehnologieal development will
be more important than the ability to use and to adapt foreign
teehnology. Th1s ability, on the eontrary, will be erueial in the
case of the first seetor presented, the Modern Exporting Seator.

Experienees like those achieved in Brazil. in the areas
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of alcohol production, deep-water petroleum extraction ando niobium
and t.Lt.aní.um produetion. show the viability of this e.Lt.erne.t.Lve.
Areas sueh as the exploration of sea resourees, or biomass and
genetie resourees, seem partieularly attraetive for the eountries of
the region.

The substitution of produets of wlde eonsumption for
internal use, often imported or produced irom fore1gn raw material,
is a souree to be explored. Supported by our R&D capacity and by the
monitoring of international trends, we may enter the externa 1 market
"be fore the demando, w í th competitive inputs whieh fuIfill the needs
of dynamic segments in the central economies. This anticipatory
behavior is fundamental in order to take advantage of the current
trend 1n the new international division of labor of substituting,
saving and of diversifying materiaIs, and also from the perspective
of biotechnology. The negative potential of sueh a trend for Latin
Ame rí.c a , 1n terms of loss of comparative adve.nt.agee and industrial
reloeation, is already sufficiently known as to deserve a speeific
policy sueh as the one indieated. It is eonvenient to emphasi3e that
we considered naive and noxious wanting to eounter such a global
'crendo

6. Final Considerations

A final eonsideration muat be emphasized: the pIuraliem
proposed here does not refer to leveI oi sophistieation ar modernity
of the scientific and technological knowledge to be applied in the
different seetors of the eeonomy. Rather, it concerns the autonomy
with whieh this knowledge is arranged in order to satisfy our
produetive demands. 1n this way, it will be possible - and this is
what we beIieve must be tried - to use frantier knowledge in arder to
increase produetivity in activities related to basie needs. We also
beIieve that, given the potentialities of new seientific and
technologieal knowledge", it will be possible to increase
productivity considerably by lowering the capital/product ratio. This
will avoí d , at least in the short. term, whe n it is more t.r-oub Lesome ,
the traditional bias of technological progresso which tend to save
labor; precisely t.he abundant 'produetion factor' available for us to
use to recover from marginality.

Technological pluralism must also lead to a more flexible
and intelligent interpretatian of technological demands. This will
make possible the use of our R&D potential, applying it to areas
where there is a real priority and where the effort spent can
generate better results.

At the beginning of this text, we pointed out its
controversial charaeter. 1n fact, one af its central ideas, which
states that the major effort of mobilization of our R&D potential
must not. 1:>eallocated to the sector that Seell18most. promising and
most deficient in innovations (which has been concentrating the
att.ention of the central countries), constitutes a negation of
mainstream thinking in the area.
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Another controversial central idea refers to the
possibility of generating conditions conducive to a technolagical and
scientific dynamic det.er-mí ned endogenously based on our own neede
r-at.her than a vain attempt to reproduce the dynamism of t.he cent.ral
cauntries through the adoption of an imit.ative standard of R&D.

Intended as an input to the debate, three characteristics
af this text might possibly be forgiven: the complete absence af
citations of authors and documents, the disregarding of import.ant
aspects which do not directly reinforce the argument developed, and
the overestimation af those which make it possible.
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