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The Technological prospective for! Latin America project starts from

| o A L4 NG :
the premise that a necessary precondition for the building up of a development

strategy is a prospcctive‘view of
economic, international, technolo
decades.  The project is centred
dimensions of change. It intends
chinge which will predominate in
and cultural impact on Latin Amer

the formulation of a science and

the elements of the process of change - social,

gical - which will be crucial in the next

! on the technological and scientific.

to identify the main trends of technological

' the next decades, and their social, economic

ica. The final objective:is to contribute to

technologyjstrategy adequate for the future

development of the countries of the region.:

The project started at the end ofL1983 under the sponsorship of the

UNU, and received afterwards find%ciul suppoft also from IDRC. As a result

it was transformed into a UNU—IDRb joint effort, although the coordination of
f

the project remained always a direct responsability of the UNU.

" in the project are the following:
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The institutiops that |participate

CENDES  (Centro de Estudios del Desarrollo) Universidad Central de Venezuela,
1

- Caracas. Ven. i
i
]
!

(Centre of Science and Techpology Policy) Instituto de Geoci

Universidade Estadual de Campinhs. SP, Br.

~
NIPCT encias,

E
GASE

(Ecotogical Systems Analysils Team) Fundacion Barileche, Arg.
4

CEBRAP (Brazilian Centre of Analy@is and Planning) Sao Paulo, Br. (This organization

participated until 1986)

]
£
b
!
P

UNAM  (Universidad Nacional Autonj Mex.

oma de Mexico) Ciudad de Mexico,
i

CEUR (Urban Regional Studies.Centre),_BuenoséAires, Arg.
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The work of the project was organized into the following research areas:
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Saciceconomic Dynamics. The objectives of’ this area are, a) the analysis of

! ' *
the present conditions of Latin America, and of the world context in

which it is inmerscd; b} the ﬁormulution of the socioecconomic and political
strategy required to attain the [socicty ploposod by the project.
- |
k !
Coordinator: Andre Furtado ; f
i
Trends in Science and Te chnology The ObJOCthe of this area is to analyze the

trends in science and technology, and to evaluate their impact on society.

Coordinator: Renato Dagnino, NP¢T, UNICAMP,, Br.
w o
Environment and Development. Tﬁis research area studies the present regional

situation regarding the relationship environment - development, and the
: . | ]

character od that relationshipTin-fhe_context of the socioeconomic strategy

proposed by the project. | |
Coordinator: Gilberto Gallopi ﬁ, r.B., Aré.

i
j L
| |
Scientific and Technological Cdpdblllty in Latin America: This area studies the

present capability of the R and| D systems of the regions, and the measures

required to prepare. them to confront thegsc1ent1f1c and technological challenge

posed by the demands of the new‘ strategy fof development.

Coordinator: Hebe Vessuri, CEND]?JS, Ven. .|

!
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Political Economy of Science dnd Technology: = This research area is concerned
with the structure and intcrnnlldynnmicq of the R and D systems. Its
objective is to reach a better understand1ng of the connection between the

R and D systems and the productlvo systems‘of the region.

Coordinator:  Leonel Coronu, UNAM, Mex.,

{

1
Ihv Urban Dimension of rCChHOIOgl(dl Changu in Latin America: = This arca studies,

the impact of the new rochnologlos in the urban environment.

Coordinataor: Pablo Gutman, CEUR, Arg.

i
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The activitics of thb project dre coordinated by an ad hoc committee

!
!
|

‘
composed by the research areas coondnnatonﬁ, under the chairmanship of the Project
‘

i

Coordinatonr, !




Tn what follows a brief preliminary review of the results of the

project is presented.  The report is divided into six chapters:

I Background and Mcthodology
1T Trends in Science and Technology
111 The Urban Dimension of Technological Change in Latin America
1V Environment and Dcvelopmbnt
V Rescarch and Development Capabilities in Latin America

V1 The Scientific and Technological Strategy for the region.

} The chapters IT to V correspond roughly to the fields covered by the
rescarch arcas mentioned above. The research areas Rescarch and Development
Capabilitices in Latin America and Political Economy of Science are included in
a single chapter. The main results of the Socioeconomic Dynamics rescarch
arca are not  presented in a separate chaﬁter; they constitute a central part
of the frame of reference of the first and last chapters of the report.

The bibliography has been grouped by research areas but, . as can be
seen through the titles, there are documents that cover subjects which
can be included in more than one research area.

1t should be taken into account that this report does not attempt to
be an abstract of the results obtained by the project. Given the diversiﬁy
and scope of the work performed - which can be seen through the bjbliography - a
complere presentation of results would has been an impossible task in such
A bricl document. The purpose of the report ‘is to give a reasonably clear
idea ot the general character of the output of the project. and the main
criterium used for the selection of the material to be included is its relevance
for the formulation of the scientific and technological strategy.

Finally, the present report is based on written material produced by the
rescarch arcas, and on discussion with the area coordjnator$: Any error or

misinterpretations is my exclusive responsability.,
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1 - BACKGROUND ~ ARID NDCHHM)MLMY

There is a gencral agfcoment that we are entcring one of the most
important periods of technological change in history. The new wave of
inmovations - centered on microelectronics - affects all fields of human
activity. . v

In the Third World the new innovations, due to their low cost,
changes on the cconomies of scale, diversification of products; and possibilitics

of descentralization, hdve aroused the hope for a new and more egalitarian

t
-

development.

There is no doubt that the new technologies have the potential of
greatly improving the situation of the developing countrics; it is not so clear
however, which are the conditions and prereQUisites for that promise to come
true. A brief look at the past clarifies the point.

The present wave of technological innovation is but the culmination
of the process of technological change that began with the Industrial Revolution.
Those innovations started to enter the Third World at the very beginning of
the expansion of capitalism, but the so—call?d process of '"modernization"
acquired its real momentum only after the S(:é(wrlni World War ard the cnsuing
wave of decolonization. - - |

The technologies introduced in the Third World during that process,
i sensibly used, held also the pnomise of mdre.and better distributed wealth.
This cin be clearly seen in the industriuljzen ceuntries; despite the fact
that the basic characteristics of the capitalist system have net changed., it is
udoubtedly true that the benefits of increaséd productivity have reached the
gnvnr mejority of the population of those sociieties.,  The same can be said
of the socialist countries.; The results is that for the tirst time in
history a sizable part of humanity has all its material needs satisticd at an
adequate level, .

As we all know, the impact of the new technologies in the Third World
wis very different. Benefits have only reached privileged minorities, and
the majority of the population lives in conditions which are not much better,
and sometimes worse, than before the beginning of the process of modernization.

The causces  leading to the frustation of hopes in the Third World
countries are many and complex, but we may select%for bried consideration

mainly those most directly associate with the application of science and



technology for development.We will refer specifically to Latin America,the

region studied by the project.

A Balance 9£ the Past

It is not necessary to describe in detail the socioeconomic development
of Latii America - and most of the Third World - in the last decades. [Ir  was
bascd upon the evolution of the developed economies,particularly Western"Europe,
in the post-1945 period. The success of the Marshallplan, and the rapid
acceleration of technological progress were associated in those countries
with a period of prosperity without precedent in the history of capitalism.

Two elements - the influx of capital and the introduction of new
technologies - were adopted by the dominant classes of Latin America as pillars
upon which to sustain economic and social development. Besides the intrinsic
advantage of those technologies, and the pressure of the advanced countries -
basically through expanding multinationals ﬁ to disseminate them, this
strategy of development offered two important advantages. The first was its
simplicity. It was the mechanical translation of a conception originated in
advanced countries and accepted on the basis of its demonstration effect.
Second, it seemed to ensure economic growth - its association with social

progress was taken for granted - without substantial changes in prevailing
v v ;
i

social and cconomic structures.
The result of this strategy are well known, and a few indicators are
“enough to describe, in general terms, the present situation. The GNP per capita
of the region was 107 lower in 19083 than in 1980. The ratc of inflation in
the most industrialized countries of the region - Argentina, Brazil, Mexico,
Venczuela. Chile - have reached values without precedent in the past, and the
external debt of the region amounts to about 340 billion deollars.
‘Those figures indicate only the overall situation, and do not reflect
the most important results of the strategy of development. During most of
the period we are c&nsidering,.the rate of economic growth of the countries
of the rvegion was high:  between 1965 and 1981 thevGNP of the region quadrupled, =
white the CNP per capita doubled. However, the benefits of that sustained ' |
growth reached only a minority of the populaticn, because the pattern of
industrialization was mostly directed to the requirements of a bourgecisic and

|
a middle class with the same pattern of consumption of their equivalents of the
advanced countries. The rest of the population was, at the end of the period, ‘

|

in a4 situation not much better than in the past.
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The reasons for that failure have been amply discussed in Latin
America using different conceptual approaches, the most important being depency
theory, which places the main cause of the persistence of underdevelopment
in the Third World countries on their mode of insertion into the international
economic structure. As for the direct mechanism responible for the failure
it was. in our view, the incapacity of the countries of the region to adapt
the institutional subsystem to the changes of the technoeconomic subsystem
induced by the wave of innovutionsﬂ particularly the.redistribution of income
and the internationalization of the economy.

The redistribution of income in the developed countries as a
consequence of the introduction of the mass production technological style
had two main cffects: to enlarge enormously internal markets, and to change
the pattern of product demand. The market that previously was divided between
luxury and staple goods evolved tojmeet the démand of the middle income
sector which, including the middle class and a considerable proportion of
the workers, comprised the majority of the population. In Latin America there
was no sienificant redistribution of income; in most countries, on the contrary,
there was o continuous concentration of income in the upper classes. The most
important consequence from the poipf of view of the productive structure
was that the demiand for non=staple’ goods came only from those minoritices with
an income cquivalent to upper and middle classes of the advanced countrics.

Tho result was that the pattern of production was not determined by the
demand of the majority of the population as was the case in the advanced
~countries. but by the demand of that privilcgcd minority. Thus, the imitative
style of industrialization, with the concomitant massive and apparent Ly
indiscriminate transference of technology, was not a Conseduvnco of technological
backwardness - even with the same basic technological elcments, the composition
of the final goods "package" could have been different - but rather a
respense to the pattern of product demand.

The internationazalization of the economy with the rapid expansion
of the multinational enterprises, and with the intercountry trade and
investment regulated by international agreements, generated a new situation
in world cconomic relations. The insertion of a country in the world

system did not ‘depend any mere solely, or almost solely, on the market forces -



controlled fundamentally by privaté enterprises - but also on the bargaining
capacity of the nation states. Most of the Latin America states were,

and are, intrinsically weak, due basically to the lack of social consensus.
Besides, the ruling classcs,ﬁhoso vested interests were articulated with
forcign interests, have lacked the political will to fight for a more chitnblo
world order. the only clement that could have counterbalanced, at least

partially, the superior political and economic power of the advanced countries.

The natural result of that unequal: struggle has been dependency or "neocolonialism".‘

A New Start ing Poimt

Summing up, it is clear that the wave of innovation associated with
the previous long cycle failed to generate more and better distributed
wealth in Latin America as it did in the adyanced countries. As a consequence,
while the developed countries are entering a "post-industrial" era, the
countries of Latin America - as well of theémost of the Third World - are
receiving the impact of the new wave without having received the benéfits'
of the previous one, or of the industrial revolution more generally.

Latin America confronts now a situation which leaves little room for
the superficial optimism prevalent at the-beginning of the post-war period.
The previous strategy of develophent based on the massive influx of capital
and technology is no longer viable. Besides the external debt; which makes
very diffivult'for the region to jncorporaté more foreign capital, the world
recession is a fundamental factor in restricting the trasnfercnce of capital
from the centre to the periphery.

The above analysis may appear to be a gloomy picture of the futwre
but it is not mean  to be so. Its main objective is to stress — althoumsh
it may look redundant — that the incorporation of.the new technologics can
only be a part of a global sociceonomic, political and cultural strufvgy.
Withont that wider srrutcgy,'tho:iHCQrporation of the new wave of-

innovations will have the same fate that had the previous onc.

The Prescont ¥orld Crisis

Anour view a prospective view on the impact of the new technologies-

should start from two basic premiscs: the ﬂifst one is that the impact



of the new Qave of innovations on society can only be properly evaluated
.in the conteﬁf of the present world crisis, or better perhaps, process of
transformation. The second premise, closely related to the first, is that
the character of the social impact 1is not solely determined by the nature
of the technologies but also, and mainly, by the socioeconomic and cultural
strategy adopted to incorporete ‘them. .
In relation to the crisis, the facf that the well known Kondraticv-
-Schumpeter theory refers to cycles, to a recurrent phenomenon, stimulates a
dangerous tendency to predict the evolution of the present crisis on the
basis of past experience, purticulufly the crisis that culminated in the 7
1030's. This approach does not take sufficiently into account the fact that
the process of change that each crisis represents has an specifity which
cannot be understood simply in terms of incremental changes in a constant
set of more or less quantifiable variables: There are elements of "
discontinuity that; although difficult to quantify, play an essential folc
in the cvolution of the crisis.

In  our opinion, the main clements that differente: the prescnt

crisis from the previous ones are the following.

The Emcrgence of the Third World: In the thirties the world was broadly
divided into the countries we call now developed - basically Europe, USA,
Canada and Japan - and a vast conglomerate of countries, most of them colonies,
with little participation in the world structure of power, and whose economic
role was to export raw materials, and to import manufactures from the,
industrial powers.

The Third World - a result of the post-war organjzatiohv— is now
an active protagonist in the international scenario that cannot be disregarded
by the big powers. Some of the most important political events of this century
due to their short or long term repercussions - such as the Chinese and Cuban
revolutions, and the Vietnan war - have had as protogonists countries of the
Third World. Central America and the Middle East are only two exemples of
regions of the Third World whose problems effects directly or indirectly the
world power structure. '

From the point of view of the world economy, the Third World is
alsd a presence that cannot be ignored in the way it was practically ignored
in the thirties. As.it is well known, the enormous external debt of the
developing countries is one of the determining factors of the future evolution

of the international financial system.



The Ewmergemce of the Socialist Coumtries: In the interwar period the only
socialist country in the world was the Soviet Union, relatively isolated, and
with little direct influence 1in the power and economic structure. Now the
post-war expansion of tﬁe Socialist block in Europe, the incoporation of
China-besides smaller countries: such as Cuba, Ethiopia and Vietnan has converted
the socialist world in a critical element in the future evolution of the
international system. - .

The present process of change in the Soviet Union and previous
cvents in othér socialist counfries are clear maﬁifestations‘of a process of
internal evolution which is not less important because it is only sporadically
visible. Besides, the growing trade relations not only with Western Europe,
but also with other regions or countries, indicates that the presence of
the socialist world increasingly transcends the purely political and military

spheres.

Questioning of the present values of westerm society : “until no more

than two or three decades ago there was the general feeling that the
process of - world unification ‘iniciated by the expansion of the western

powers, and enormously accelerated after the war, mean essentially "world
westernization". The colonization of mos% of the world; and more recently
the one way transference of technology and: the diffusion of western style
insutrialization with its implicit cultural values, scemed to condemn to
almost complete obliferation the achivements of other cultures.

This process is starting to change, firstly because the Western
world has began to have serious doubts about the soundness ans racionality
of its own conception of progress and deyelopment; in its search for
alternatives it is becoming aware that other cultures can perhaps made decisive
contributions to a more integrative, less reductionist vision of the world.
Secondly. because the other cultures have started to assert their own identity
and to reject a supposedly uniVersal concept of development which does not

take into account their own specificity.

Internatiomal Imequality:  The magnitude of the gape that separates the developed
countries from the so called Third World have never been so great in modern
hisfory. At the beginning of the western expansion, with the ensuing process

of colonizatidn, the average material level of living of the population of the
colenized countries was not much lower that that of the European countries.

Now the difference, measured in terms of material consumption,.is‘of the order

of more than ten to one. As important.or more than its numerical value,

however. is the qualitative change being produced in the character of the gap.
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At the end of the Sccond World War, the development objectives of
both central and peripheral countries were, to a certain cxtent, similar.

In developed countrics, particularly in Western Europe, poverty was still a
problem. and part of the population had not recached an :x,dequnté fevel of
satisfaction of its fundamental needs. Servicing these neoeds was therefore

a common objective of developed and developing countries alike, although their
starting points were different.

Today that situation has changed radically; for most Third World
countries the satisfaction of the basic needs of a great part of their
population - in other words, the attainment of the benefits of the industrial
society - is considered their fundamental objective: The central countries, _
on  the other hand, are entering what is being called the "post-industrial society",
a stage of development whose problematique is very different from the one the
developing countries still confront.

As it is well known however, historical changes do not follow regular
chronological sequences; there is always overlapping among them. This implies
that the developing countries,: although they have not cémpleted the previous
stage, will nevertheless receive the impact of the new one. 1In other words,
they will have to confront probloms far more complex that the ones facing

the advanced countries.

The New Kave of Immovatioms: Tho new innovations belong to several
technological fields - microclogtronics, biotechnology, mntérinls, cneroy -
but what gives them the charucfcr.of a "wave" is the fact that they tend to
be mutually articulated into a "eluster" ‘which defines a new global
technolosical paradigm.  The central clement of the cluster, the one which
determines  the character of the new paradigm, is microclectronics.

The dominant characteristic of the new wave is that its impact ;
seems to be more importunﬁ to the organization of production, the labour process,
and the social division of labour, than to.thc general profile of the
productive system.  The lndustrinl Revolution; with the first great modern
wave of technological innovations and the emergence of the proletariat,
consolidated the capitalist economy, and changed Western society. The :
subsequent technological waves changed the whole profilc of the broducrivc
system, but did not alter significantly the structure of capitalist socicty;
this new wave will affect the very basis of the industrial society, a§ can
be scen by considering briefly the process of automation and robotization.

In all modern socnctlos access to goods and scrvices is conditioned



essentially by wages in the widest sense: the remuneration of labour
in any of its forms. 1In the futurc this central role of wages will decrease,
firstly because one of the consequences of automation, by eljminating most jobs
which do not require '"non programmable" skills or creativity, will obliterate
most significant forms of hierarchy ‘in the labour process; sccondly, because
direct participation in the productive system will become a diminishing
fraction of total human activity, and so its importanceas determinant of the
distribution of good and services will be greatly reduced.

~The transition to the new "mode of production'" will undoubtely
take a  longe time to be completed — of the order of one or two generations -
but its lirst cffects are alrecady with us. The problem is not whether or
not traditional forms of work and employment will ‘be abolished — that change
is inhcrent to the transformations induced by the new technologies - but

rather the way in which they will be abolished.

The Environmental Limits: The conscientization that natural resources and the
cnvironment constitute absolute limits to economic growfh only appeared in
the decade of the sixties. We know now that material consumption cannot grow.
indefinitely without taking into consideration its effects on the equilibrium
of the biosphere.

That dwareness, however, is not reflected at the high levels of
social decision making where a deep ambiguity prevails in relation to
cnvironmental palicies. Never in history has mankind had the capacity to forecast
the results of its actions as it has to ddy; the enormous amount of information
accumulated at world level by national and international organizations.and
the modern means to process it, makes it possible to have, if not an
accurate long-term picture, at least the general trend of some of the variables
which condition our future. Yet, there has probably never been a greater
inconsistency between a prodicfed future and the measures taken to rationally
cope with it. We have become awarce that the resources of the earth are finite,
but we still consider indiscriminate economic growth the universal panacca for

all our social and economic discases.

The Destructive Nuclcar System: All elements of the crisis mentioned above imply
the possibility of conflicts. The form and extension of those conflicts is
conditioned by the fact that we have now a nuclear destructive capacity ready

to be fired equivalent to about a million Hiroshimas.



The cerisis of the thirties did not end due to the application
keynesian cconomic measures; it cnded as a consequence of the Sccond
World War, A global war can also put an end to the present crisis, bhut through
the destruction of manking and of most of ‘the biosphere in which we live.
Whether the physical ammihilation of our race will be complete -or not does
not. mater very much, There can be survivors, but all we associate today with
humanity and civilization would have been ‘totally obliterated.

Besides the continously increasing danger of collective suicide, the
cost of the arms race is one .of obstacles to the solution of the problcm
associated with poverty that effect a great part of the world. In 1985 the
global military expenditure - 940 billion dollars — exceeded the total income - |
of the poorest half of humanity. ‘ . |

The first five elements we have brief]y examined show that, if we
consider this crisis in the context of the theory of the cyclical long waves
of the capitalist economy, the present crisis has a character which makes it
very different from the previous ones since the beginning of the Industrial
Revolution. The last two clements - the bhysical outer limits and the nuclecar
destructive system - show that this crisis » has no precedents: for the first
time in history, humanity can be destroyed by its own actions.

In conclusion we are in a extremely complex situation: we are
confronting a future whose evolution is very difficult to forecast, and

the same time we need some guides for action in a long term horizon, because

we are avare that the only solution for our present predicament is to fufmulute
and implement alternative deve[opmcnt strategies, based on objectives more in
accordance with the aspirations of the maj6rity of the population. and with
the possibilities and constraints posed by the advance of our scientific and
technelogical knowledge, and of our understanding of the physical universe

which we live.

We do not pretend, of course, that to-stress the neced of tong

term prospective studies constitutes an original proposal. The widespread
perception of the importance of such type of work is demonstrated by the well
Kknown Tong-term global tforecasting studies iniciated in the 1960's. There is, |

however. less dgxcomont about what type of prospective approach is really

relevant for the present situation of the world

Tendential vs. Normative Forecasting



Tendential vs. Normative Forccastimg

The series of long-term global forecasting started in the
1060's with two contrasting views of the future. H. Kahn's The year 2000 - A
Framework for Speculation on the Next Thirty Years published in 1967 presented
an optimistic view of the future, without important discontinuities or
qualitative changes.

The ‘other current of toughtlin forecasting, instead of a future of
unending progress; sces humanity rushing towards an almost unavoidable
catastrophe. In this view neo-Mathusian ideas are combined with the modern
concept .of "outer limits". This world view has its best'known advecates in
Anne and Paul Ehrlich - Population Resources and environment, 1970; and
The Population Bomb, 1971; J. Forrester - World Dynamics, 1971; and Dennis
Meadows and co-workers -~ The Limite to Growth, 1972; In those forecastings
the growth of population and coﬁsumption; with the enéuing pressure on natural.
resources and the physical environment is leading humanity to a disaster resulting
in a sudden decline of population and a miserable level of lLiving fof the
survivors. Largely as a reation to the "Models of Doom" several world models
appeared in the early seventies, the best known been the Fundacion Bariloche or
Latin American World Model, and the Mesarovic - Pestel Model under the
auspice of the club of Rome.

The seconde generation of global long-term forecasting appéarcd
at the end of the seventies or the beginning of the eighties.  The most
important among them are Interfutures (OECD), the Presidential Report on the
year 2000 and the Brandt Report. | 4

. From the point of view of their basic approach, those global.
forccasts have been divided into two groups: tendential and normative. The
former describes a possible future assuming the peréistcnce of ‘the main
tendencices observed at the time. The normati;e'approach proposes a possible
and desirable future. and intends to identify the actions required to go. from
- the present towards that future. With the_exception of the Bariloche study,
all these cxplorations of the future are basically tendencial. In the TPLA
project we sclected the normative approach.

We can now make a comparison - froh the point of view of their
objectives an methodolegy — between what we can call the studies of the
North. and the studies of the South. We cannot obviously attempt a detailed
analysis here;  our purpose is only to show the implications of the prospective

approach adopted.
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In relation with the Third World, the findings of the forecastings
mwade in the North arc basically coincident. At the beginning of the next
century the gap between the rich and the poor countries will be greater than
now. or will diminish marginally in the more advanced developing countries.

In absolute terms, the situation in the poorest part of the Third World will
probably worsen, :

The main implicit premises of the studies of the North arc
essentially two: the first one is that there will not be essential changes ‘in
the present social and intefnutional structure,; although they admit some |
ad justments, and possible changes in the pattern of distribution of power among
the advanced capitalist countries. The second premise is that the Third World
countries will not produce actions that can dlter significantly their present
'situation in the world cconomic and political power structure; in other words,
that the future of the Third World is a dependant variable of what will
happen in the advanced Countries. -

In the studies of the South the basic premises are different:
they start on the assumption that the presené'crisis far trascends the cconemic
and technological dimensions, and question the very basis of the present social
and world order, including its underlying values. As in all periods of
transformation a wide scope of new options is opened and they offer the Third
World countries the opportunity to actively participate in the construction
of 4 new  and more equitable world order.

[t has been argued that an.escential difference between the two groups

of studics. is that the one from the North takes as a basis observable present

trends. and so is "objective”,ie.,do not introduce scenarioes basecd
on subjective valorative judgémont’s, as would be the case of the Sourih
studics.  To what extent this argument is valid ?
In  the studies of the North the privileged varinb[es, the onecs
that determine the state of the system, are mainly economic and technological.
and  they cannot per se  introduce radical changes, or discontinuites, in
the global cvolution ot the social and intorhntiona]'systoms. Besides, and most |
importunr;.thosc variables are to a great extent controlled.hy the advanced
countries. and arc amenable to quantitative treatment. So through an adequatc
information on their values and tendencies, the North can expect to maintain
a reasonable control  over them even in situations of rapid change.
To incorporate the possibilitf.of’transforﬁations<that can alter

the "tendential” future, it is necessary to consider also the social actors-

involved. - which are the ultimate agents of change - and this is what the South



prospective studies  do. In the Huﬁiloche:Model,~thc'prop050d soeicty is
supposed to represent the will and aspirations of the majority of the population.
The TPLA project, based on socioeconomic scenarios, sclects desirable options
among the range  of  possible futures determined by the interplay of the social
actors - national ns.well as international - involved.
Tt is clear, thercfore, that a crucial difference between the two
groups of studies lies on the choice of trequ - representcd by variables -
and  that selection has to be explained by factors - other than whether or
not those are observable or '"objective'. |
In our view the selection of variables is mainly determined by
the fact rﬁat the countries of the North have a privileged position in the
present world order, and so it is only natural for them to avoid or
understimate variables — over which they have little control - that can alter
ﬁn already unstable situation. 1In a position of privilege, any change is
potentially dangerous, and to ignore, reject, or minimize it, has_been a
recurrent attitude all through history.
It is clear then, that the basic approaches followed in the
studies of the North and the South are not so different as they seem to be.
Forecasting, starting from the specific circunstances of its authors selects,
through the choice of variable, one or a sét of options among a whole range
of possible futures. To assume that present trends will continue into the
future without significant changes 1is, in_ present circunstances, at lcast
as "normative" or "subjective" as to assume that those trends are not viahle
in the leong  teran pérspvctivc, and Consoqugntly that the crisis have
degrees of freedon which allow for a multiplicity of possible futures. Tn
both  cases there is a choice of a future: the basic difference between
them is that in the casc of the North the selected future is the continuaticn
of the present tendencies with the minimum possible degree of change., while in
the case of the South it is assumed that continuation of the present frcnds
is neither viable, nor desirable, and a viable and desirable scenario is sclected
among o multiplicity of possible options. |
There arce not "objective" visions of the future, because
there is not a  predetermined future, there are only options. 'Prospoctivc.is
as.much o tool for shaping the future, as it is an instrument for exploring
it. This means simply that prospective is not merely a theoretical exercise,
but  is always  performed - implicitely or explicitely P as a guide for action.
Finally, we do not want to Jleave the impression that we belicve that

only in  the Third World is questioned- the viability and desirability of the present
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world order. In the previous analysis there are unavoidable simplifications.

the most importantone being the apparent clear cut division between the Nerth and
South visions of the world. The attitude towards the future embodicd

in the North studies is far from being universally accepted in  the developed
countrics. There is an important part of the population — particulariy
significative in the young gencrations and émong intellectuals - thnf strongely
questions  the vision of the world implicit in those prospective works. 1Tn a
more general level, that contestatory attjtuae is one of the basic clements

of the ecological, peace and feminist movements - and as we also know,

a most important part of the literature on alternative futures is being

produced in the developed countries. We used those studies as representatives

of the North, at the risk of oversimplification, because they reflect the
position of a great part of the wupper levels of political decision makfng,

the ones that have a central respOnSubility in the shaping and maintenance

of the present world order.

The Mcthodelogy of the Project

The contral feature of the adoptcd;mothodology is that the frame of
reference for the formulation of the scicentific and technological stirategy
is the Roamd b demand of the desirable socicty. This means that the R and b
policy shonld not be determined solely by specific problems, or arcas (\_llv[rl'(\hlt‘ll'lﬂ;
posad by the technologies per se but also, and mainly, by the
socioccconemic, palitical and cultural goals proposed by the chosen sociery.

The approach implies the following sequence of stops:

Al definition of the character of the desirable society ; b) identification of the
cbstacles to the attainement of the proposed society; c¢) formulation of a
seciocconomic and political strategy for the overcoming of‘lhoxe obstacles

d) determination of the scientific and technological demand of the strategy.

To solve the difficult problem of reaching a general agreement on

what means a "viable and desirable society" we decided to define the desirable

society on the basis of a few normative characteristics which can be called
"invariants". in the sense that if any one of them is not present, the socicty
is not desirable. This allows for a multiplicity as socicties which are
desirable. within a wide spectrum of cultural and organizational differences.
The invariant characteristics we adopted for the desirable society

are the following,



~ Essentially cqualitarian in the access to good and services.

- Participative: all member have the right to participate in the

social decisions at all levels.
Autonomnus (not nutnrquic).
Intrinsically compatible with its physical cnvironment .

The exact meaning of those invariant elements, and their form of
implementation in the proposed society, will be clarified later on in this
report. ‘

The above characteristics may seem too general, but they are cnough
to define a basic type of society and, more important, they represent goals
shared by the majority of mankind. They are what can be called first order
long term goals which constitute the frame of reference for the formulation of
the short and medium term objectives. Those objectives could vary greatly,
depending on the national or regional conditions and on the selected strategy,
but thcy should fullfil the requisite of contributing - or at least not
hindering - the final attainement of the first order goals.

An important point, finally, is to see to what extent the proposed
socicty is compatible with the type of society that could emerge from the
process  of world transformation. ,

We cannot describe that possibletfuture society, but we can. at lcast,
have a seneral idea of which could be their main conditionants. In our cpinion

they would be the following:

-~ The concientization that the natural resources and the envivonment
constitute absolute limits to economic growth implies the nced to put a ceiling
to material consumption in a not distant future. In a reasonably equitable
world society that limitation does not mean a "poor" socicty - in the
present  meaning  of the term - but rather a society austere "and careful

in the use of material goods.

- The existence of an upper limite to material consumption impliecs that only
an cqualitarian society can be stable, because that restriction would show clearly
the fallacy of the present illusion that inequality at the social and international

levels can be corrected simply trough indiscriminated economic growth.

- The combination of a limit to material consumption with a wave of
technological innovations whose main consequence is that cvery day we nced

less labor to produce the same amount of good and services, lcads to a socicty
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with increasing creative freetime, the gradual obsolescence of salary as the
contral mechanism of distribution of the social product, and to a relormulation

of the relationship between employment and work.

- The need to control the environment atva the planctary level,
the growing  internationalization of the cconomy, and the technological
advances - puriiculnrly in the arcas of informatics and communications -
imply a dynamic process of world unification.

The society proposed by the MED - equalitarian, participatory,
non consumerist, intrinsically compatible with the environment, with creative
utilization of the free time, autonomus - not only does not contradict the
above determinants, but is the typé of society best adapted to them. It is
a desirable society, but it is also the society mecessary to confront
creatively the present crisis.

The fact of the proposed society being possible, desirable and
necessary does not mcdnj obviously, that its implementation would be easy
It could predominate the alternative represented by the present trends, with
an increasing aggravation of the social and international conflicts.
The most probable outcome would be a nuclear catastrophe in the near or
medium term future, or an ecological colapse in a somewhat more distant
time horizon. However, the growing awarencss at world level that the socicty
implicit in the present trends is not viable, suggest that trajectory is ,

not as unaveidable as sometimes it seems to be.’

For the formulation of the R and D strategy we consider two stagoes

‘in the evolution of the proposed socicty.

1) The period of transition: the objective 1in this stage is to.

create the necessary preconditions for the access to the neow society. Those

preconditions are referred to two basic areas:
#) The inscrtion of Latin America in the international context,

As we have already seen; one or two central elements of the present
crisis is the dynawmic acceleration of the process of world unification which
began with the expnnéion of the western poweré. This unification is not only
unavaidable but also desirable; it is a necessary condition for the
creation of a viable world order. As we also know, however, it is a necessary

but not a  sufficient condition.
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The present trends in the capitalist world ave not towards an cquitable
world anification, but rather towards the construction of a world ovder bhaaed
onan international division of labor whose main beneficiaries wonld be the
developed comtries. A central task of thé countries of the FOgiOn, theretore.
i= to create the n\ndil'inns that could allow them an (‘(]llil;nlxI(' insertion

in the new word order.

b) Creation of the internal conditions necessary for the access to
the new society. Those conditions are basically related to the chagacteristics
we have called invariants.

The time horizon of this period isrof the order of three of four

decades. The effort of the project is concentrated on this stage..

11) The new socicty: the time horizon is open. We have

tried to defiine only the basic characteristics of the new socicty, in.order
to determine. in very general terms, the type of scientific and technological
challenge it will have to confront.-

The temporal division between the two stages is obviously, to a
great extent. arbitrary. The transition to the new society is gradual; it is
possible to say that it has been completed when the values and the forms of
crganization and social action of the new socicty clearly predominates  over
those of the prescent one. | |

As we have already seen, in the first two steps of the sequence
implicit in the adopted methodology - definition of the social goals proposcd
by the desirable society and identification of the obstacles to their
attainment - the scientific and techno[ogitul dimension does not appcar
specilically: the central elements are social, economic, political and
cultural. 1t is only in the step of the formulation of the socioeconomic and
political strategios that the scientific and technological dimension enters

as an explicit variable.
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I1 - TRENDS IN SCIENCE AND TECHNOLOGY

The étudios carried out in the Trends in Science and technology
rescarch arvea can bé broadly divided into two categories a) studies whosc
objective is to have a general view of how the new technolgics are being
generated and disseminated, and of their present and prospective sociocconomic
imhnct; b) on the basis of the information generated by the above studics,
to perform case studies which could help to have a deeper understanding
of the impact of the new innovations.

The first group of studics are centered on the following main

subjects.

- The main recent scientific and technological developments related
te the new wave of technological innovations, and identification of the

centers where those developments are generated.

- The mechanisms of dissemination of the new knowledge in the

productive systen.

- The R and D strategy of the great multinational enterpriscs on

those new ftields.

- The 'sociocconomic impact of the new technologies in the developed

countries.

- Present and possible future socioecomonic impact of the innovations

in Latin Amcerica.

Discussion of some recent hypotesis and theories on technological

change in relation with the socieconomic context.,

In the selection of case studies it was.impossible - due to obvious
financial limitations - and, in our view,unnecessary to, cover the whol e
diversity of the region. Most of the case studies were performed in the countries
with the highest degree of industrialization. In our view, however, they arc
reasonably representative due to the following reasons: ' a) those countries are

the ones that show the highest degree of diffusion of the new technologies, and so
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are the most appropriate  to  obscerve the impact of the new technologices
in  the region; b) the sectors selected for the studies.show a .
considerable degree of homogeneity at world |level; c¢) the main objective
of case  studies is not to apply directly the results obtained - above all
in processes that are in their initial stages, as the ones under study - but
te use them to formulate general hypothesis that can help to forecast the
possible impact in different socicconomic contexts.

Inwhat follows we will present some of the main results obtdincd,
above all those which are particularly relevant for the formulation of the

socicconomic and R and D strategics.

MICROELECTRONICS

The Secial Impact of Micr@électronics

A. The debate: Employment, qualification and mamagement style.

The present crisis and the new trends of technical pfogress have been
influencing entrepreneurs, wofkers, governments, grassroots social movements and
scientists to reconsider the possible positive and negative effects derived
from those new trends. There has also been a growing concern so as to influence
S&T bolicy—mnking in order to give those policies an as wide as possible social
countrol.

The debate going on about microelectronics automation effects on the
Brazilian society, leads to a discussion about the way capital accumulgtiun, and
the changing labor organization and industrial relations have been taking
place.  Thus the entrepreneur's are particularly interested in the increase of
productivity and reduction of costs which allow them to participate'jn better
condition in the internal as well as in the internation markets, while the
workers arve worried about the risk of teéhnological unemployment (which
would add up to the existint structural unemployment) and the possible
degradation of the working conditions. Finally, the government considers
the necessity and opportuhity of a technological adjustment in the economy, so that
it might improve the country's foreign trade conditions and coisequently the
external debt situation.

Here we are referring to the Brazilian case. Perhaps it should be’



worthwhile to point out that Latin America's contribution to the theme is
very poor. We have made a bibliographical survey comprising about 1000 tltlvs
trom our files, and leaving aside the Brazilian related works, rhoxe are
scarcely more than 10 titles from other Latin American countries, practically
all of them from Argentina, Venczucla and Mexico. That might well be Jjust a
sympton of the poor integration among Latin American research institutions.
but it might also reflect the slower diffusion of the new technolgies in

the other countries of the region.’ 1n any c‘A.se,_we consider that the analysis of the
Brazilian case can be useful to discuss more deeply the poésibiljtics of

new  development model for'-Latin America. Brazil has made some 51gn1f1canf
concerted  cofforts in order to set up a national computer industry since the

v .

carly scventies.

\

Although the Latin American literature on the subject is recent and
scarce, there is a vast international literature_characterized by a grcuf
diversity of approaches and conclusions.

Those approaches range from ”postiindustrial socicty" to "labor
degradation", including Kondratiev-Schumpter's "long cycles", the "regulation
school', and the "new capital accumulation étrategies“. They differ from cach
other in relation to the determinants of the process of social change and on
their treatment of the technological dimensions, as well as . on their
conclusions about the possible consequences on the labor process.

Nevertheless, the recent literature 'seems to agree on some points:

- The present crisis derives from the exhaustion of the model of
cconomic growth and socio-political relationships, which was adopted on a
worldwide basis in the post war period. Such a model pressupposes a certain

techno-cconomic "matrix", ‘"pattern" or "paradigm";

- It iwmplies a decp re- structuring process of the productive system
and of the social and pOllthdl relationships, and cannot be analysed. from
a purely cconomic perspective. The social, ‘political and cultural variables

must  be alse taken into account; : : .

- In order to avoid technological-determinism, it is necessary to
develop an appproach which takes into consideration the genesis and the history of

the social production of science and technology;

- In this process of change is emerging a new techno-economic
pattern . matrix or  paradigm , centered on the incorporation of information

intensive technologies based on microelectronics.



- This new pattern reinforces the capitalist tendency to increase

the technical composition of capital;

- This re-structuring process alters the international division
of labor. as well as its social and sexual divisions, modifying the social
relations of production and those related to human reproduction

(family structures).

In relation to the possible effects brought about by 1nformdrlon
technologies, those studlos present a wide spectrum of contrasting
possibilites: leisure-time societics versus uncmployment societies, greater
Fabor quatification versus greater labor disqualification, decentralization
Versus cvnrrnliznrion,;mtmumw versus: greater contro{. '

Recent empirical studies show that the introduction of microclectronic
technologies produce offeets heterogencous and often contradictory, that
depend on the non-linear process of tochno]ogunl change, and on how it is
articulates with the. recipient socnoty In general terms the following
peints could be stressed in relatlon with the introduction of microelectronic:

based technologices  ( Acerao , 1984)

The effects are differentiated according to specific characteristics
of the production processes at the counrry rcglon and economic sector,
fevels, and cven according to the different segments in the same productive

unit:

~ The form new technologies are introduced depend of the specific
patterns of competitition and on the comparative advantages of each country,

region or sector;

- The displacement of workers does not occur necessarily at the

point of entrance of the new technologies;

- The new qualifications required do not depend only ot the
characteristics of the technologies, but also of the products and labor

markets and of the organizational; structures and trade union policies;

= It is nccessary to articulate rhe dlrecr and indirect effects
of the process of transformatlon, analysing the interrelationships between the

formal and  informal labor makets.

Based on the above, and leaving as side the polarlzutlon of rho debate
between "positive" and "negative" effects, it is p0551b|e to identify some

more general trends, at least as far as mass- production 1ndustr1es are concerncd.



[n relation to employment, the trend is a reduction of the workplaces,
specially those related to direct production,uésociatcd to  great incrcases  in
productivity. - During the periodsjofatechnological stability, employment rates follow
more or less those of production, but in periods of technological change as the
present one production rates are much higher than employment rates. Such a
phenomenon is no new  in the history of capitalism. The diffoyoncc now is
the speed of dissemination and  the pervasiveness of the innovations. _

Facing a rapid increase of productivity the proposal of the trade
unions is a reduction of the working time and the implementation of compensatory -
policies in relation to labor displacements (labor market policies).

Faltabella (1985) discusses the effects of microelectronics over the employment
lovol; qualifications and working condictions in five European countries, from
country to country, scctor and companies. He stresses the importance of more.
wide ranging policies by the State and the p&rticipation of trade unions . in

the process of technological change, in order to keep low unemployment rates in a
peried of crisis and rapid technological change. '

At the company level, we pertormed a study about the
autemotive industry in Brazil between 1980 and 1985. It showed fhat the most
modernized enterprise increased its workforce, in absolute terms, but the
increase of production was much higher than the relative increase of the
working force, Taking the whole automotive industry the curves of empldyment
and production were similar, due to the general low level of introduction of
the new  tochnologies.

In the USA the modernization of the automotive industry in the
peried 1070-1984  was responsible forabout]70;000job less.

The structure of qualifications i changing rapidly, as new qualifications
and skills are substituted for old oncs. It is important to note that the: content
of the qualifications is frequently related to the characteristics of productfvo
processes which were not altered significantly for long periods, leading to
a whole social process of validation and hierarquization of professions with
consequences that included from the reorganization  of the labor processes, to the
curricula of the technological schools. ’

' licre again, the behavior of the several actors involved, and the
secial, cultural and political characteristics of ‘the host societies are
fundamental in the determination of the character and orientation of the process
In siwmilar productive processes, it is posSible to ‘identifie not only situation
of greater fragmentation or "petering out" of jobs,but also situations in which

"recomposition"”  of occupations and tasks.were produced. This is an.extremely complex



25

Cprocess and irkmnnot be studied dhdcr the usual Labor X Capital bias only. The
conflict, both within the labor collective aﬁd the management sector is extremcly
intense. |

Qur surveys about the mctalworkiné industries have shown a proportional
increase of the occupations deemed as qunlifﬂed by the workers' collective,
simultancously with the creation of'vcry'resﬁricting and boring jobs. '

Consider dflOH about the change of quallflcatlons associated to
employment are not only important to grasp the strategic importance related with
the process of recombining the scveral \octors of the workforce, but also
because of the impacts they cer dlnly have on the present educatlonnl system.

it is very important to consider not only the insertion of
Latin Amecrican countries-in. the current intérnational division of labor in
a fast changing context, but also how those éountries are able to work together
so as to promote development strategies which can be more favorable to the o
whole socicty. Policies aimed at the jﬁternalization of the electronics
industry complex can be jmportant‘elemcntS'to stimulate the creation of new
jobs as well as to have some participation in the process of. change. That
will be possible if associated with more open policies aimed at the .
re-structuring of the educational system as well as towards social aspects
(i.c.. better  income distribution, as well dé enlarging markets for products
and Sovico§). ,

Finally it is worthwile to pay attention to the changing managment practices
referrad to the use and control of labor. In order to discuss these points.
it is interesting to retrieve a consensus position posed by the specialized
international Literature: the association of growth periods with differcnt
techno-econcmic  matrixes patterns voﬁ paradigms . ~ With the
exception of the "degradation theses" or "Bufermumia" which pointsto.a
continuum. the other npprouchcs picturc the present moment as a turning poinﬁ
and try to explain the process of change from some form of counter—argumentiation
between the preceeding period and the current trends. We con91dor the notion
of "pattern' or "paradigm" change very uqeful for fhc analysis we are
Cﬁnductihg.

To Perez (1984), the idea of paradﬁgm is associated with a cohért
of common scense principles, aimed at technical and investement decision making
procedures.  Expressed in a more sociological jargon, that means a group of
social practices that are mandatory during 56MG‘time, as the most efficient
and rational ones. These ideas ave part of a broader analyqls but arc referind

bas lCAll\ to the changes in the industrial sector. C SR ‘_f? ;
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Bjlrkman's work (1981), on the other hand, is bascd on an cmpirical
survey done during the seventies, comprising swedish metalworking industries .
He attempts to characterize the methods and strategies of capital accumulation

in order to better discuss the changes of working conditions being produced.

To Bilrkman, what might be happening would be a change of strategy:
from "Max" or maximization of the use of machines associated with space saving
(fixed capital rationalization) to PIW strategy (speeding wup the flow of products
at work). In other words, to make use of process industiry features (Cirruluting
capital savings) in mass—production industry. The former is appropriate to
mass  production in large industrial facilities. Some of the résulting
conscquences being: workshifts, the speeding up of -work paces, little
diversification and an increasing Mragmentation and standardization. Labor
organization would be based on what has been called "scientific
management” or  "Taylorism". The latter would be that of flexible, small-scale,
decentralized production, even inside large companies. As a result,.therc would
be a greater level of automation and time coatrol, a reduction or virtual
climination of stocked raw materials and finished products (ideally production
would start from a consumer's order) and a change in the structure of qualifications
so as to shape up the multi-skilled worker. _Hére it is essential to make use
of a flexible lay-out with paralicl  -units and new forms of labor organization
such as semi-autaonomous groups, "just—in-—time" systems, cotc,

‘Acoording to C. Percz we are at present in the midst of a transitional
period.  lFrom the paradigm characterized by high encrgy and materials content '
products. by mass production based on economies of scale, by manufacturer's.
design and minimum change strategies,to a paradigm based on fast technological
change: products with high infomation content, flexible production followed by
specialization cconomies  based on flexibili%y and the customer's definition
of systems and products. Such a change'implies new notions of management
cfficiency in which® thes company  organization would not be based on an analytical
model any longer, with scctors and departments and control systems based on
hicrarchical bureaucracies. A new type of organization would consider
connections and inter-relationships,with control systems based on decentralized
networks.  Tn relation to the adaptation of production to the demand, period
planning would be replaced by a dynamic "on 1line" follow-up. v

Comparing the two works, it's possible to determine  the similaritics
and the differences between them. : , L

For our work, we consider that the idea of 'a technological pattern

associated to a competitive one and to a management pattern, to form a
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"techno—cconomic paradigm", can  be useful because it associates social.
ccontomic and technological elements within one concept.

Microclectronics based technologies were introduced in Brazil in the
mid-scventics along with the beginning of the economic recession and the
crumbling  of the prevailing labor relations model. The
prevailing authoritarian model began to be challenged by different social stratg
(workers. entreprencurs and burcaucrats) but without a consensual position
as to the new forms to be adopted. Within such a context, there appcared - from
inside the productive units - new méthods and practices of labor management
(QC circles, Kunbuh, semi-autonomous groups) dlong with new company - wion
retationships..e.q. internal commissions (Ford, VW, etc). At the same time
technological changes were introduced at a faster than usual pacc. Quer
surveys about the metal working industrices indicate a clear correlation
between the new forms of management and the introduction of new technologies,
which in some cases indicates the possibility of a new relationship pattern
between companies and unions. Here it is interesting to poiht out some
emerging elements, such as the decrease of worker turnover rate, initiatives
to achicve a greater worker involvement, the demand of formal schooling for
velatively simple tasks, and the re-cvaluation of careers and salaries.

It is important to point out that the new pattern leads to a
creater company dependence  on the workers, a feature the Federation of Swedish
Metalwerkers was aware of, as can be learned from the proceedings of their 1935
Congress. For them this fact could be used to influence joint. company-union
policy making ventures (Sveska Mctal Lindustri - Arbetareflrbundet, 1985).
Incidentally the same pattern was found in our case studies about the themo

in Brazil..

B. Social Comscquences Brought by New -Techmologics im the Bracziliam Metalworking

Imdust ey .

The seventies, in Brazil, can be considered 3 period of great industrial

'
.

growth.  Even though the first symptoms of the coming crisis and .economic rcccséion
already  appeared in 1974,it was not until 1981 that they become evident

in relation to industrial employment. The evolution of the industrial employment.
level ehalltenged some Latin American authors! statements related to the

impacts produced on vmploymcnt‘characteniscs;,’job'qualifiéatioﬁs,and female tabor

force. by the introduction of technologies in the fifties.
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During that time there was a great increase in industrial activities
and in the offer of industrial jobs, ‘specially for skilled and semi-skilled
workers.  Another iwportant element was the massive incorporation fo female
Jabor inte production activities, chiefly ingthc metal-working industry.

Such a process took place under the framework of a competition pattern
aimed mainly to expanding the domestic market and protected by restrictions on
imports.  The capital goods sector was developed from the growing demand of
the state sector (i.e., large public works concerning secveral activities) and
from the consumer durables industries also in expansion. .

As far as labor management is concerned, we found in mass production
industrics: what has been characterized by some Brazilian authors as predatory
forms of labor utilization, extreme task fragmentatibn, the extensive use of
unskilled labour, the high and induced labor turnover rate, and higher wages
than in other industries. New labor legislation as well as the career and salary
structurecs practiced by large corporation were also considered. The relation
of the authoritarian prevailing labor regime within the enterprises with the

political context, were not neglected either.

However, the crisis in the beginning of the eighties and the prbcess
of palitical liberalization undermined the aésumptions of the model. From
the competition pattern viewpoint, the stiffling of the domestic market and the
forcign debt problem, pose a challenge for the involved companies as new
competition patterns and markets are being redefined at ch international level.
From the "quantity" production in the seventies, to the "quality" production
in the cighties, an increment of the exports'and of the domestic competition
forced companies  to dncrease theor productivity and eficiency. As to the
technological pattern, it can be observed that microelectronics based new
product s and probusscs were introduced at a fast pace to counterbalance the
cconomic erisis.  On the other hand, the change of management pattern is
difficulr to observe, even by the responsible agents within the companics.
However, we found some awarcness within the most dinnovative companies, the
ones which had a faster recovery of the employment after the criéis of thc.early.

cighties.

The social consequences brought about by the advent of the new technologices

can be measured by the impacts caused both on the involved industries and

on the cducational system. The latter expanded during the ‘last decade, but
downgrading the cducational level in general. At.the same time that "islands

of excellence” were created, working conditions worsened for most workers.

e

Ancther question is the capacity several social sectors may have to influence the

transformation process so as to make social, economic and technological policies

aiming at a new model of development, a less exclusive and vicious one.
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Trends im Microelectromics. Some implications for the R and D policy of

Latin Amcricam countries.

1. The movements tawards integration, concentration and verticalization
by the main manufactures in the field of microelectronics increase drastically
capital requirements and the minimum scales of production. They create strong
barrices for new companies and countries to enter those markets, affecting '
dirvectly the strategies of the countries of the region. Morcover, that
process leads to a decrease in the opportuniticsto fill the gnp'repfcscntéd
by the ongoing technological transition.. Although such a technological
transition might enable the ascent of some countries able to positively
confront the technological challenge , * it seems that chances are continuocusly
decreasing due to the growing control by large oligobo]istic concerns of -a broad

range of activities geared to information technologies.

2. There is a growing integration among manufacturers of components
and manufacturers of final systems reflecting a more general trend towards a
technological convergeree within the several industrial scctors directly
affected by the development of micro-electronics. The final result, would be
the integration of several secctors into_a single one dubbed "the elcctronic
complex'™. Microelectronic based digital electronics provides the common

technological basis  for this kind of integration process.

3. Thereis an urgent need to adopt a4 n integrated policy for
Cmicroclectronics comprising as much of the technological cycle as possible,

i.c., raw materials - capital goods - final products. Such é policy is necessary,
considering the process of internalization to which the production of capital

goods in the ficld is being submitted, and the mounting rostrictidns on the

trade  of micro-clectronics based technology due to political reasons.

4. The analysis of the technological trends shows, on the one hand,
a  growing sophistication of the know-how demanded by the most advanced
clectronics component manufacturing techniques; on the other, a rise in the

required investments to develop them.

‘5. Microclectronics is a science intensive technological field and,

consequently, scientific knowledge is continously being incoporated into the
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final products. As a result of the high scientific sophistication of micro-
electronics based technologies it is increasingly difficult to transfer
technological knowledge by the well known process of "opening" the technological

package.

0. It is necessary for the Latin American countries to establish
fong term scientific and technological strategies aimed at the creation of
scientific and technological capability in the main areas related to the

development of micro-electronics. That strategy can only be adequately

.

implemented through the joint effort of universities, research cunters,

governments offices and industrics.

7. As far as sottware is concerned, the present world situation
indicates the existence of an important bottlencck responsible not only for
a  considerable rise in the costs of the' final products, but also for a
slowdown in the pace micro-electronics based applications permeate the economy .
On the other hand, the attempts to change the software production process
have not vet been fully successful. TIn this situation the key clement to the
development of software is human resources. There is here an important gap
that the Latin Awmerican céuntries could close, at least in relation to their
basic strategic priorities, through the development of a software industry,
which is a key ctement for any autonomous scientific and technological strntcgy.’
Pt shoold be taken into account that the barriers to enter this ficld, arc

Fower than in the case of hardware.

. 1t should be a regional joint effort in relation to the construction
of the clectronic industrial complek. TFirst, because at the national level
the R and D capability, cconomics of scaly , and financial resources are clearly
insufficient for such a complex and expensive enterprise. Sccond, and most
important, because a regional cooperative effort in the field of informatics
could be a dynamic element to stimulate a rcuT process of integration which is
Cvital foi the Latin American countrics to coritront sucess fully the présent process

of world transformation.

9. Informatization is beginning to change the very nature of the required:
skills both for indsutry and the service sector. However, we still do not know
enough about this new structure of skills and how it is related to the "traditional"

structures.  Thus, it seems important to study the process of change of the



31

qualifications with two main objectives: a) preserve those "traditional
qualifications which might be adapted to operate in the new structurc;
b) identify the obsolete ones in order to promoie '"reconversion" to the

qualifications requires by the new technologics.

MATERIALS

I. Sciemce of materials: its role.

There has been a considerable progress in tne'understanding of the
relationships  between propertics, structures and processing of materials due
to the progress  in the science of materials during the last four decades. Thus,
"custom"  production of materials became a reélity, enlarging almost unlimitedly
the variety of supplied goods. The expansion of the scientific basis - on
which the technologies reldted to the production of new materials depend,all&ws
a more accurate forecasting of the expected results within a given time span,
thus  helping to attract financial resources for the development of new

materials.

2. New materials as part of the advent of mew techmologies.

The rapid development in  the science and technology of materials has
accompianied the significant changes being produced internationally in the
industrial system (largely conditioned by computer based tcchnologius and
biotechnology). Frequently, the advent of new materials (whicH are intermediate "
goods.  i.c.. basic inputs for the production of other goods) is an essential
condition to innovate in other industrial sectors. 1In general terms, changes ,
in the productive structure lead necessarily to changes in the sources of

inputs, basically materials.

3. The imtcgratiom of mew materials im the fimal product comceptiom.

.

The development  of new materials in increasingly being lead by those

products which arce going to include them. Instead of starting from a stock




of given . wmaterials and of adapting them to the intended uses, there is a
tendency togo the other way around; new materials are specifically created so as

to meet the demand of a given final product. In other words the development
and production of inputs is incorporated to conception of the final product.
As a4 result there is a specialization process in the making of new materials,
which in turn speeds  up their diversification. The substitution of new
materials for traditional ones, beécomes a less ihportant feature than it was in
the past. The cmergence of new materials is relatively jndependent from the

displacement of traditional oncs.

4. Chamges im the mature of ecomomic activities amd their effects om nmew materials.

Changes  in the productive structure of goods and services on a
worldwide scale also affects the demnnd'significantly and as a result the
production of new materials. The growing participation of the service sector
in the GNP in relation to industry, and the orientation of the manufacturing
industry to the production of goods requiring a relatively lower quantity of
materials.are examples of factors which reduce the demand for a‘éonsidcrablo
number of traditional materidls. On the bthcr.haﬁd, the demand for high
performance and specialized new materials is: continously increasing."The nmphasis

is shifting from quantity to quality, . from stardand materials to special ones.

5. Changes  im  the cmergy picture and its effects om mew materials.,

A great deal  of the efforts directed at the development Gf new  materials
is related to problems created by rising cnergy prices, cand to an increasing
concern - about  the depletion of conventional enérgy sources. Thus a favorable
balance between the energy used in}tho production of a given material and that
used in the consumption  of the products incorporating it, becomes an important
conditioning factor for its adoption. In this way, the substitution is strongly
influenced by the increase of energy efficiency obtained in the process of

production and consumption.
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6. The reole of recycling.

4R0cycling is strongly conditioned by the energy balance involved in
the. process, and for that reason tends to be stimulated by high energy prices.

Another factor that stimulates recycling is its positive effect on
the environment. Recycling allows a reduction in the usually high level of |
poltutants which come from the primary processing of materials, and contributes
to the preservation of natural resources. Moreover, recycling can be an
cconomically and environmentally sound solution to the problems represented by!
industrial and domestic refuse, an increasingly pressing issue in denscly
pepulated arcas. The growing cost of the disposal of urban refusec, and its
cnvirdnmcnrnlly adverse consequences  make recycling increasingly attractive.

However, the increasing complexity of both manufactured products
and new materials, poses a serious limitation to the expansion of recycling,
duc to mounting technical difficulties and. involved costs. Contamination by
unwvanted substances  dis a critical problem in the recycling of materials,
demanding an stricter and more diversified chemical control than in the

production of  priwmary materials.

MAIN IMPACTS OF THE TRENDS DISCUSSHD ABOVE IN LATIN AMERICA

1. The production of new materials covers a wide array of activities
ranging from  petroleum based chemistry‘ to steel production. Therefore it cannot
be considered solely as an industrial sector, nor cven as a spccific indust.rial
complex. as is the case in  other new technological areas such as, for.
instance.  informatics, where it is possible to identifya sector with a clear
internal articulation. There is no such eqdivalent sector fof new macriats.

The producers of new materials are much more strongly articulated to the
consumers of their products than to theéir fellow counterparts. Therefore,
it is necessary to formulate a global industrial policy in order to

identify priorities whichmight orient the production of new materials.

2. Most of the emerging new materials are high technology products
thus requiring Jn industrial and technological'capabilityiwhich-is not still
sufficiently developed in Latin Awmerica. Ndvertheless;therefarc still some :
favorable conditions for iﬁvcstmcnts in the arca of new mntcriqls.‘(Many_ofjthc

“
. ¥
I e
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technotogies are not yet consolidated and, most important, capital outlays for
! \ (

setting up  and operate the plants are relatively modest.

3. The dcvelopment'of new materials is much more determined by the
cost and performance requirements of the final products which incorporate thém,
than by the availabily of raw materials. Another factor which reinforces this
situation is that the cost of the raw materials is a continuously diminishing
Fraction of the total cost of production. of new materials. The muin consequency
of these tendencies for the countries of the region, is the reduction of the
dependency of the industrialized countries o% the raw materialswhich still

constitute an important fraction of their exportations.

BIOTHCHNOLOGY

The studies performed on trends in biotechnology and on the potential
of this ficld concerning food production, have resulted in tne identification
of samaspects that can be relevant for the formulation of a'scricnrific and
technological policy for Latin America. Such aspects, obtained cither from
cmpirical sectorial studies, or from theoretical inferences derived from the
process of development. of  modern biotechnology, will be described here in the
following scquence: a) the general conclusions that can be extracted from the
cevolution of biotechnology as a whole; b) aspects relative to fhc interaction
between biotechnology and food production.

'rom the current process of blotehcnologlcal development on a worldw1de

basis. the following main conclusions can be discussed:

a#. From the point of view of science policy, it would be bnnyenicnf to
consider  biotechnology as a biologically based set of fechniques for the purpose
of obtaining goods and services;and not to rcduce the field to only the most
advanced biotechnological tcchnidues, as it is the case now in most of
the current specialfzed literature. This is justified for basically three recasons:
i) there is a broad spectrum of opportunities in the field of biolbgy based
technelogics that have to do with traditional and intermediate stages of tochnologlcal
.\Ophl stication and that can be devoloped in the Latin American countrics;

ii) the most advanced biological technologies will have suhqrwnfinl impach o -

production only at the beginning of the next century; 'i) thc mu]tlnatlondl
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corporations involved in biotechnology are investins heavily on "intermediate"
technologies, uﬂ‘thSUc culture, continous'fermentation, etc.

To facilitate the study of such a wide technological fiecld, two
basic analytical criteria were used: the firsf one refers to the di?ision of
the vast set of techniques into three levels of technological sophistication:
the traditional  level, which includes already known and rather popularized
techmiques, such as fermentation in general, classical:genetic improvement and

the production of inmunotherapeutic drugs (vacines and serums); the intermediate

fevely fundamentally represented by genctic and protein enginecring.

The second one is concerned with the need to consider the impacts of
biotechnology according to the specific features of cach field of utilization:
health, food production, agricuiture,»eneréy, environment. This is due
basically to the great heterogenity of each fields of application, and to the

peculiarities of those fields in each country or region;

b. From the viewpoint of, the factors which determine the development
of biotcchnology, it can be observed that the analysis of the trajectories at
the wvorld level indiéates a rapid éxpansion in the seventies up to the beginning
of the cighries. when there appeared hundreds of biotechnolegy firms, and a
slow down on productive investments and R&D from 1983 on, iniciating a stage of
greater awarencss of the real possibilities of modern biotechnology, of
consolidation of a few small enterprises, and of a growing participation of
chemical corporations based more on the development of intermediate level
techniques, than on the most advanced onos; especialy food and agriculture.
This change can be explained by four conditiohing factors: (a) the technical
and basic knowledge limitation detected durihg the period of exponential
growth, when the difficulties concerning both the short and mid term returns
of the investments in genetic engincering became clearer; (b) the process of
industrial rvsrructﬁrution at the internutidnal‘levél; spéciully of thosc

industrics dealing with science based fields 'such as chemistry, which entered

biotechnology as a strategy of diversification, and opted for continuity rather
than for discontinuity trajectories in order to make full use of biotechnology to -
increase the potential of their already consolidated markets, such as for V
instance. the development of corn and soybean varieties resistant to massive
herbicide applications; (c¢) the difficulties related to the enforcement of
Ivafslnrion aimed at protecting biotechnology based industrial property, _
cither due to the technical difficulties inherent to the patenting of living‘-

organisms, or because of the Limitation imposed by the "imperfection™ of the

fegislations on industrial property in different countries, be they developed

v
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or not, and (d) by the pattern of state intervention and support of scientific

and  technological development in the field of biotechnology

e. In relation-to the effects of the new biological technoloegies
in Latin America.they are still small and it is expected the their full
impact will be felt in a time horizon of the order of ten ycars. Prospective
studics show that the impact will probably be greater in the food preduction
sector  (i.c. agriculture + agro-industry).

That trend is indicated by the changes which arc currently taking
place in amronomical R&D, pointing towards an‘_activc development of techniques
of plant tissue cultureswhich change the technological basis of vegetal
improvement, so as to optimize them through the introduction of a new set of
instrumentswhich  opers entirely new possibilities for the creation of
varicties, as well as important economies of scale through the shortening of
the required time to obtain new vdrietics. '

A dircct extrapolation of preéent tendencies shows the important
negative impacts that biotechnology might have on Latin American countrics.
by Caccelerating fhe loss of comparative advantages, as in the well known
case of isoglucose vs. sugar. Another negative element is that the agents
that lead biotechnological research at world level are tho.samc who presently
contral Latin American markets, mainly the health and food production related
markets, which implics a development trend disconneétcd from the specific needs
of the countries of  the region,

NoVorrhclcss,‘within_thc normative scenafio of the TPLA, and
considering the way biotechnology is evoluihg internationally, it is possible to
identify important opportunities for Latin America. The following oncs can
he wiven as cxamplest  a) The present R and D capability of the regioh allows a
rapid mastering of intermediate lTevel technologies, particularly in the ficld
of generation of new vegetal varieties and species, and in the obtainment of
products for the diagnosis of vegetal, animal and human disenscs; b) Asx modern
biotechrology is still in the process of Cbnsolidation, there arc impertant
gaps that can be explored, specially in the case of sbecific regional problems, as
the development of vaccines for endemic diseases typical of certain region, and
the gencration of vegetal species adapted to local conditions; «¢) Latin
America has a great comparative -advantage in relafion to the genetic pool. It
is estimited that between 74 to 86% of all living species arec in the wet

tropical forest. and 46% of those forests are located in Latin America. 1 11

The interaction between biotechnology and food productioﬁ will be;§ {

exposed in the following ideas: ’ S S ' S - :



a. Concerning the foed arca the first point to be taken into
account is that the main cause of widespwwd: hunger and malnutrition in
many countries of the region is related to insufficient income for a
considerable part of the population,rather than to food production problems.
There are other factors,however, that although not the central determinants of !
the situation can play an important role in this problematique as the v
unfaverable retations of production of staple foods, and the technical
bottlcnecks found in some countries of the region in several staple crops.

As to the first br6b1em,_the production of basic foodstuffs has
faced unfavorable market conditions for the last 20 years in the majority
of Latin American ccuntries.  The greater dynamism of the market of agro-
industrialized products,associated to the entrance of great multinational-
corpornriuns,dotcrmined'a greater expansion of those products, and of the
associated crops, in rolutionlto‘basic food products. Besides, the crops for
cexport received special treatment in the government policies; '

The process of agricultural modernization - even though with
unequal degrees of intensity in different ccuntries of the region-was generalized
during the last 25 years, and although it was responsible for impoftant |
impchvmcnrs in the productivity of Tabor and in the physical productivity of the
Latin-Amcrican agriculture as a whole,it was excludent in terms of products,
producers  and  regions.  The export  products and those directly connccted
to agre-industrial businesses have had a great improvement, whercas small
producers and more backward regions were left out of the process, increasing
regional disparities and stimulating the rural exodus. _

Although there is presently a greater emphasis for modernization of
crops closely related to agro-industry and to the chemical and biological
input ind  tries,rather than to crops for export, such a move is not necessurily
favorable tothe production of basic food crops; on the contrary, as more ‘
agro-indsutrialized products displace traditional ones, there is an increase
in family food‘expenscs.

The lack of dynamism of export crops production, in addition te¢ the

increasing food self-sufficiency of most advanced capitalist countries, specially -

in the EEC, has produced loss of traditional comparative advantages for Latin
American countries.

Nowadays, the production of basic foodstuffs in Latin America can
count on considerable technological capability. Nevertheless, there exist some

bettlenccks  in certain regions, specially those characterized by inadequate

chimatic and rainfall conditions like bush regions, the Venezuelan:savannas and -

%

e
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the northeastern backlands in Brazil. Moreover, most of the existing technologies
have been developed exogeneously, showing a tack of understanding of the local
conditions. Thaerefore, there is a strong demand for more adequate technical
solutions for Latin American conditions, so as to make such technologies more

efficient. less costly and less damaging to the environment.

b. Concerning the relationship between biotechnolegy and food
production, biotechnology is expected to affect most seriously the food production
sector,including agriculture and the processing industfy,from the turning of
the mileunium on. At present the human health market accounts for the largest
share.  Some forecasts estimate that by the year 2000, food production related
biotechnology might represent about 45% of the total market for bioteéhnological
.!IOUdS. ' )

Techniques with an intermediate level of sophistication, show the
most promising possibilities of successful achicvements in the short and midium
terms.  They refer specially to plant tissue culture applications which could
ebhance cnormously the traditional genetic improvement procedures, and opch
countless possibilities for the engineering of new hybrids and varftius. The
scientific and techuological competence Latin America has in these arcas
of sgronomical research, is signiffcantly greater than in other fields of
knowlodge.

. The interaction between biotechnology and food production should

consider at least two dissues: the first one, refers te the overcoming of
‘\‘Xiﬁi'ill,‘! technological bottlenccks in the production of basic food, and the
second- one is concerned with the general advance of biotechnology in order

to achicve both internal and external Cabability, to fill existing gaps ‘in the
presentinternational division of Tabor.

. In progrimmes or Strnrcginé of development in this ficld, it ix of
Fundamental jmportance to formulate in'htgr‘n,trod policies - including production
and distribution — in order to mike compatible the scientific and technological

priovitics with the overall problematique of the food sector.

ENERCY

I Present and rocent past sitwatiom

Ending now the 1980s! decade,and after 15 years of strong changes in
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invfho world and Latinocamerican energy situation, there are many authors
considering that the so called '"energy crisis" that outbursted as from 1073
has: been overcome. ‘

Atthough this can be partially true in industrialized countries and
with relation to commercial energy sources, the situation is not so in most of
the developing countries, particularly Latin American ones, which are
stil! submerged in a decp socioeconomic Crisfs, partly related to the present
cvolution of their energy systems. On the other hand, they have not still been
structured in such a way as to allow to satisfy adequately the energy needs of

cach and every one of their inhabitants. i

Particularty in rural areas and marginal urban scctors, the crisis .
of wood supply and other biomass fuels subsists and is even getting worsce, and
is in some cases accelerating deforestation processes.

To this situation must be added the effect of strong price increascs
of conventional cnergy sources, which took place in recent yecars in most
countries. as well as the stoppage or diminution of investwents allocated to
increase and improve cnergy infrastructure. This was due, among other facts, to the
tnpact of the external debt . Both factors have restricted the supply and
availability of conventional energy sources in the mentioned areas.

Within the sectors of medium and high income and of productive
activiticos there remain also important problems of energy supply owed to
malad justments between:  the structure of known encrgy rescrves and supply
structures: between levels of generation and production of energy and transport
and distribution systems; between some transformation systems, such as
refinerics and power stations,and the new consumption or supply structures
prodiced by substitution processes among sources; between the  Jevel and struturc
of prices and supply costs; between expansion and reestructuration requirements

_ , Y

of the cnergy system and the present investment programs, PiMited'by the external
debt: petween the  requirements of human resources for planning and managing the
system and its availability both quantitatively and qualitatively.

~ Other problems must be added to the above mentioned malad justments,
such as the lack of technological, human and capital capacities to implement
etfective programs for'energy conservation and technological development; the
crisis of the institutional systens that have been developed in Latin America
centered in national  public enterprises, and which are today strongly questioned,

basically from outside the region.
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20 Madm basic premises

Taking into considcrﬁtion this tight conceptual synthesis of the
actual cnerey probloem sitﬁntion. in Latin America and the Caribbean countrices,
ttois now consitdered necessary to establish the main basic premises on which
the future proposals for development shall be based.

It is considered that the cnerpgy s&stem of the region and of cach one
of their countrics must be oriented towards satisfying the basic nceds of the
whole  population, adequately covering the non-basic ones, based on the level
of development reached and ensuring energy supply for the productive system
ot geods and scervices of each society. :

For attaining this goal, the greatest efforts must be done, within
reasonable technologic and economic conditioné, towards making the most balanced
use of cnergy reserves of local type, adequately identified,so as to ensure |
“censtant  supply <

As  related to the consumption side, a mere rational use and conscrvation
of cnergy must be stressed;  these measures are in general compatible with an

integral sociocconomic development process, and constitute the best answer in
the short term,

To all cases it must be taken into consideration - from the begining
the need to minimize negative impacts or the natural and social environment ind
maximize the positive ones,which ncrmally dre;produced by the development of the
CHePreY system,

From the institutional vicwpoint, the role of national public
oreanizations must be recovered and promoted, within a participation Schum( at

tocal avd vegional level, including, awong other factors, the kind of '
ceoperative schemes which have had much success in some countries and sectors.

For fulfilling the above conditions, it will be necessary to promote
rescarch activities and local technological developments se¢ as to generate
Fhe required new adequate technologies, and also adapt the ones alraady avuilnblé'

ot to be developed at international level.
2. Medimm term options

Bearing in mind the present situation of the regional energy system,
the requirements of the pepulation and of their sccioeconomic system, and also
the present krowledge of Latinamerican and Caribbean countries energy rescrves.
it ix censidered that the strategies to be developed in the medium term (10-15

vears) should be centered on the fd]lowing ideas:
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a) to increase the availability of useful encrgy of the system and at
the same time to reduce  requirements of primary ecnergy through the application

of adequate techniques for the rational use and conservation of energy.

b) to continue making a rational use of known renewnble cnergy sources,
particularly hydroclectrical and biomass potentials (as regards biomass., specially

in raral  arcas).

¢) to set - up descentralized systems for energy supply based on the

tise of non-conventional energy sources (solar, biogas, colic, minihydro). -

d) in the countries where natural gas reserves have been discovered,
to promote its integral utilization in coordinationa -with the use of oil
derivatives with the purpose of‘supplying not only the big concentrated consumers
(power  stations, industries, raw materials), but also to other dispersc

requirements such as those of the residential, services and transport (CNG) sctors.

‘c) in the cdsc of oil and its derivatives, to promote exploration
activities so as to obtain a better knowledge of available resources; to
develop  the  exploitation of those reserves; to increase cobporntivo and
exchange activities within the region; to adequate the  refincries' structure
to the newly structured demand of derivatives f‘esulting from the torescen

substitution.,

) as regards coal, nuclear and geothermal encrgy, it is difficnlt
te give  gencral crvitervion, as their possible development at medium term will
conly be feasible in some particular countries, and in that éusé they shoutd be
integrated in their special energy cquation following above mentioned basic

premises.,

4o hemg term opt ions

To be able to define exactly the energy system's long term options,
T Is necessary to take into consideration the impact of the forescen changes on
the seciocconomic system, since energy is not an end on its own sake, but only
A tool to satisfy the populations' and economic and social development's
requirements, _ '

Bearing in mind'this projecté‘~position in that sense and viewed from

the eneray angle, we think that, for an alternative long term vision (20-30 yeirs)
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a) to increase the availability of useful encrgy of the system and at
the same time to reduce  requirements of primary energy through the applicatien

of adequate techniques for the rational use and conservation of cnergy.

b)) to continue making a rational use of known renewable energy sources,
particulacly hydroclectrical and biomass potentials (as regards biomass. specially

in rural areas).

¢} to sot - up descentralized systems for:energy supply based on the

use of nen-conventional encregy sources (solar, biogas, colic, minihydro).

d) in the countries where natural gas reserves have been discovered,
to promote its integral utilization in coordinationa -with the use of oil
derivatives with the purpose of supplying not only the big concentrated consumers
(power stations, industries, raw materials)g'but also to other disperse

requirements such as those of the residential, services and transport (CNG) sctors.

¢) in the case of oil and its derivatives, to promote exploration
activiticos so as to obtain a better knowledgesof available resources; to
dovo]op the  exploitation of those reserves; to increase cooperative and
exchange activities within the region; to adéquate the' refineries' structurc
to the newly structured demand of derivatives resulting from the forescen

substitution.

F) as regards coal, nuclear and geothermal energy, it is difficnlt
fe eive wencral criterion, as their possible development at medium term will
only be teasible in some particular countries, and in that case they should be
intearated in their special energy cquutibn fbflowing above mentioned basic

proemises.

Fo Leme ttonm opt ions

To be able to define exactly the energy system's long term options,
it is necessary to take into consideration the impact of the forescen changes on
the sociocconomic system, since energy is not an end on its own sake, but only
a tool to satisfy the populations' and economic and social development's
requirements, ' |

Bearing in mind this projects! position in that sense and viewed from

the energy angle, we think that, for an alternative long term vision (20-30 years)
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it is important to make a concentrated effort as regards utilization of the
basic energy flow which ensures the physic-biological funcrioning of our plnnor:
solar cnerpy,

Further to the caloric uses at low temperatures that can already
he ntilized in descentralized systems, the transformation of solar encrey
into clectrical encrgy through photovoltaic systems, constitutres the main
perspective and chullcngof\u~‘dcgp structural changes for encrgy supply at long
torm. _

In more developed countries, parficu]arly USA and Japan, an
accelerated research and development program has already been started. which
could Tead to transform (even before the yenr 2000) photoveltaic solar cnergy
into a Qompotirivc source, not ohly applied!to special cascs and rumotnArvﬁinns,
but also for massive uses.

Neveloping countries, and particularly Latin American ones. have
Favorably natural conditions for this kind of development which can be preofitable
if the adequate  technologic and' economic efforts are made. |

The modular characteristics ofphotovoltaic equipments favour the
structuration of highly decentralized systems in rural and urban arcas. and
may contribute to create institutional structures of a more participative and
human character, avoiding concentrated and ﬁonopolic schemes normally required
by the other energy sources in use todav.

On the other hand, the foresccable  way for technologic development of
this kind of svstoems make us think that thoy could be  wused in the First place in
isolated and/or decentralized areas an afterwards to introduce then gradualty
into more concentrated arcas and into more épecifjc uses, as their cost
diminish and becomes more competitive in relation to the coentralized systems
AW U use.,

This process, which goes from thq.periphcry towards the center, is
also more compatible with the goﬁcrnl development premises of the present project,
that in the case of other  cnergy souces.

A From the vicwpoint of the impact on the natural cnvironment, rhn.
studies made up to now show that solar photovoltaic energy might have the lowest
impact by unit of supplied energy. :

In “relation to its impact on the social environment, we consider
that in most cases it would be positive, since its use implies more diversificod
and participative social and urban schemes that thosc normally generated by other

cnergy sources.



Besides, this long term cnergy strategy is also coherent with the
proposal tovards using, at medium term, renewable energy sources such as biomass
and hydroclectricity, thus minimizing the impact oﬁ the regional and the
world's ccosystoem produced by combustion of any other non-rencwable fucl

! !
tcoal.  oil. natural gas) through'irreversiblc generation of co, “and
other polluting materials (S0, NOX, ete).

To obtain an effective penetration of this technology in Latin America
adequatety adapted to its socio-economic requirements and avoiding an excessive
forcign dependence, it is of fundamental importance to promote research.
development and commercial production of this source as soon as possible and
with the maximum use of availablé resourccsé ) A ‘

' In the same wdy as in the past some gountriqs of the region promoted
massive and successful programs for development of hydroelectricity or nuclear
encrgy. it is today necessary and urgent to start a programme for dovol&pmvnt
of solar photovoltaic enecrgy.

Compluhvntary to this central option, it will be necessary to continue
studying and developing techniques of rational use and conservation of ecnergy,
ensuring always the highést availability of useful energy for the socioeconomic
system with the lowest utilization of primary energy sources, which provides,
at the same time, for the reduction of negative impacts on the natural environment
and the minumum requirements of scarce economic resources.

Both as regards development and utilization of solar encrgy hy
photovoltaic means and for the rational use of encrgy sources, particularly
clectricity, it is important to explore and bear in mind the recent developments
related to superconductivity of ceramic materials. The temperature at which
these experiments have been performed, similar to that of liquificd nitrogen or
Piguiticd natural gas, made us think of multiple applications in the encrey
Ficld. as well at levels of energy captation (solar photovoltaic), encrgy
transmission (specially electricity), or stockage and final utilization
letectric, magnetic and electronic equipmentﬁ). |

As related to the nucjcar optjons, nuclear fision or fusion, we rhink
that this will only be feasible in some Latinoamerican 90untrie§, such as could
be, at medium tvrm; Argentina or Brazil as regards nuclear fision.

On  the contrary, nuclear fusion will not have a significant role in
Latin America in the period considered, since this option has still not been
cstablished even at laboratory level. V A ‘

As regards hidrocarbons . and coal, they could have a specific and

complementary role at long term, for those uses where they can not be substituted .
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by clectricity, as could be the «ase in the goods and/or human . transpore, and

as raw  material for the production of chemical products of diversificd kind.

5. Instituticonal aspects

Simultancously with the energy systems development and as a fundamental

policy tool, it is necessary to structure an adequate institutional framework.
1

With a very participative and democratic perspective, and with a
development sty le oriented towards the satisfation of spiritual and material needs
of all and cvery one of the region's inhabitants, we think it is necessary to
promote structures of coo  rative and descentralized kind, integrated to the
regional and national public organizations and acting within a global
planning  scheme. caded by the State with an adequate participation
of all social actors (public and private producers, users, workers, technicians.
suppliers, cote).

The institutional structure should be a bottom-up process . starting
from local and regional levels and reaching national and international ones. .

The encrgy system, adequately used, could be a concrete factor towards
Latincamerican integration:  through huilding_up of common projects alonsr
or through the borders; transport nets and diStribution systems of electricity
and natural gas;: mochunismsvfor commercial exchange of energy products:
integrating processes for the provision of (‘.(]Ll ipment, materials and constrnction
of energy projects: mechanisms for cooperation in rescarch activities, frniuinﬂ
of human resources and Financing cnergy systems development of cvery one of

the countrics and of the region as a whole.



111- THE URBAN DIMINSION OF TECHNOLOGICAL CHANGE IN LATIN AMERICA

During several millenia cities have been at the centre of changes.
and innovations, but until the present urban - driven change, the world
population was overhelmingly rural. Even Europe and USA during the industrial
revolution and well into the XIX century, were predominantly rural.

The situation has now changed dramatically and in the XX century
the population of the world will become, l':or‘ the first time, mostly nrhan. ;
The change  include not only the}rapid growth of the percentage of urban
population, but alse its concentration in large metropolis, and the increasing
relative weight of the urban population of the Third World. This change in
pattern of population distribution should be taken into . account when
considering the socioeconomic  impact of the new wave of innovations.

Cities arc increasingly not only the locus where technological
innovations are produced, but also their main place of application. This subject
has been a recent and increasing concern in Heveloped countries and urban
rescarchers forecast  important changes in  employment patterns, in growth and
decay of urban centres,  and in urban design and land use patterns.

in June 1087 the research group ‘on urban problem of the OECD
stavting  its programme on Technoloegical Change and Urban Development reached

the following conclusions:

"Five principal components of urban change can be identified. These
components are global economic restructuring, which involves the rise of the
multinational company, the concentration of decisions and capital in world
citics and shifting centres of production; automation of manufecturing: the
rise of information technology which influcnceé processing and communications,
the demographic phenomenon of ageing populations; and household fission which
results in smaller, single parent households."

Although most. of the problems idéntified in the developed countrics
are also matter of concern for Latin America, they must be placed in a
different framework. The urban problem is a clear example of the ditficultics in direct
extrapolation of ‘issues and trends from the ind  trialized countries to the

Third World.




The first point to be taken into account is

the foresceable offect of accelerated growth and urban concentration of the
population of the region. By the year 2025 the general level of urbanization in
the region will reach 84%; Arge?tina, Chile and Uruguay (temperate South
Americal). with urbnniz&tion percentages of more than 90%, will cven exceed the
average figures in industrialized countries. The cities with more than
Four million inhabitants (21 at that date) will include 307 of the urban.
population, as compared with 10% to 20% in industrialized countries. At the
same date the population of the region willércach 786 millions (362 millions
in 1980).

Considering those demographic trends, a simple projection of accumnlated
urban dieficits plus new demands makes it obvious that they cannot be removed
and satisficd with either public or private funds given present technologies of
urhan development. | Whether we express the@ as volume of hccossary investment,
or as numbers of families in need, housing and related facilities arc the
highest deficit in Latin America. It can be estimated that public and private
investment in commerical housing represents around half of what is vequirved
cvery year. A massive increase of investmentxjn this sector is not probable.
especially in a period of restricted public’ expediture , |
A The urban population in the Tabour market wil increase even faster
than  the citics.  Between 1980 and 2000, the urban working force l
will increase more than 3.4% per year. THis rate is almost scven times higher
than in industrialized comntries (0,5%). | |

The ovo]urion of urban lLabour markets in Latin America between 1030
and 1020 has recently been the subject of research and discussion. Most authors
arrived at the conclusion that even in the post-war period of very rapid
cconomic growth, the capacity to absorb the urban labour force was limited in
the most productive cconomic sectors. There were various reasons for
this Limitation, among which inéome distribhtion,pattern of demand ,and the
technologics introduced in the more dynamic productive sectors, should be
stressed. As a result there was a relatively larger increase of cmployment
in arcas of low productivity, with foreseeable economic and social conscquences.,
_ If this happened during the period of post war expansion, it is
not difficult to forccast what Qill happen how, when a new wave of labor
saving technologies is spreading through  the world in a period of economic
depression.  The OECD countries, with a labor force growing at a rate of 0,5%, .
high capacity of accumulation oﬂ'capital, and no structural unemployment until

recently. cannot cope with the problem of unemployment (even leaving aside
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the part of the so called informal sector of the cconomy, composed of workers
who hardly survive.deprived of any protcctibn from the state of from trade
unions). Tt is obvious that in the Latin American countries with a labor
force growing at a rate seven  times higher than in the indsutrialized countries,
Tow capacity of accumulation of capital, and chronic structural uncmployment,
the employment situation will deteriorateimuch faster than in the advanced
countrics.  The social consecuence of that deterioration will also be much more
Unngoruus. as the Latin American countries cannot afford to give the uucmployod'
the degree of economic  protection provided by the industrialized countries.

Taking urban social needs, and not technology as’ starting point.one
inmediately finds imposible to limit the analysis to new technologies. Rother
the interplay between new tiochimlogiuk n.n& other t(:.clmolugiu.'; must. be addressed.,
This includes transfer and adaptation of current well established technologies:
appropiate or intermediate technologies (in relation to specific social groups
or natural onvironmoﬁts) and the spread and upgrading of traditional technologics.

In spite of the great variety of urban activities and forms, it can
be identified in the modern history of cities, periods where urban innovation is
gencralized and accelerated. The last years of the XIX century and the
begining of the XX century is one of such periods where urban innovations tends
to cluster (electricity, elevators, generalization of water and sewage sistems,
automobile, ete) -

Those clusters of innovations .can be broadly divided into two

distinct categorics:
- active technological innovations, with great pervasive potential;
~ pssive technological innovation Qich spread  in close association
with general socio-cconomic development and change, or through specific public
or private investment policies.
Automobile at the beginning  of  the century, ,and microclectronics
at the end of it belong to the active typésof technological innovations. while
housing or basic urban services are more of the passive  tipe. The challanee is
how to combine both of them in a rescarch and development policy for the region.
It is also useful to distinguish between the general technological,
change taking place © inside th§ city (industry, services) and the technidéal
chimge in the construction and organization of the city. We will concentrate
mainly on the sccond type of technological change. It is a well known fact
that even in the advanced countries expenditures for rescarch and development:

in  the building sector are much lower than for other industrial activities.
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Ruilding has hoon. the industria IP activity wgith Feast technical  progress since
the Industrial Revolution. Purthonmo:o tcmhnlca] changes  have tended

to be com*(-‘nl'l'ul'ml in the ‘i_nduxtj.r'los p‘l‘ovid_;ing clements for the construction
ol Iﬁu*ilit'jéx (transport, conunudi(ultiorl, ?11tor’ provision, climatization)

or o in ancilalry activities, ratﬂer»than in Fhe construction of dwellines,

The main obstacles r0;1110 dev ‘loinu011t of innovations for the
construction of dwellings were not qcnentlflc or technological, but social and
cconomic. Urban rescarchers in USA report a considerable number of new
building materials wich are not belng used because of traditional
reculations o lack. of oconomlc‘relevanc ,]snnco buLJdlng materials make up
only 2000 of USA house costs (qlto kltvhcngand hnthynoms baing more
important cost items). This is ﬁor the Cas% tor poor Third World urban
dwellers.  In‘self-help housingl for insfaﬁce,wal]s and roof materials are
the main monetary expeditures., llow can the !m‘w technologies contribute in “this » |
arcas of arban problems? Up to know cutronﬁ building technology, oriented o
homogencity, concentration ,and massxve productlon has not been able to innovate
in the fiecld of housing, ospOCIally housing for low income groups. New
tachnologios particularly in mantorluls and m1crooloctronlc with promise

“high oftficiency on small scale ploductlon:gIOAror product differenciation.
descentralization and autonomy, mny perhaps deO this Chd]lOnFO better. The

cnermous variety of utbnn hdb[tnts which contltutc a barxlor f0| the introduction

of standard technologics, may bocomo a rich flold for experimentation shich the ey
innevations.  Some examples can b}o. given, L _
Low density urban area% are expenéive to provido with public sur%icos
leneer networks, low cnergy effiéicncy, lowidemand) High density downtown
commercial arcas are also costly dnd high cnergy consumers. Intermedinte
densitieos in multitamiliar bulldlngb are notfaccessiblo to individual sclf-help
builders even if it is the least (osrly and mon‘ efficient solution. Multipurpose

public cooperation, based on nroful studies |

regional and local

conditions could greatly reduced tho privatﬂgand public costs of urban development
making possible for poor urban dwollors to benefit from technologlc L innovations
net available in a house by houee:approach fbr instance.

A great variety of new{ materials have been tested forr low cost
buildings in vecent years (earth,‘ earth+cement local woods, cement+polimers
cementragricultural by products). | The dlfflcultl in disseminating thesc
new technologies are related to Comcr01allzatlon problems, cultural barricrs and
diftficaltics to the on site IOpllChtlon of thg original designs. An adequate

S ; _ , o

%
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combination of social science and technological research could be a great help
in the ficld. |

~ Prefabrication, and Stundardizufﬁon of building component = has
been hampered in Latin America by lack of a steady and reliable demand,
necessary to pay for the initial high investmcn%Srequirod. Recent rescarch
however, shows that in latin American cities standardization and prefabrication
of components could be a very important way to innovate in building design and
miterials at lower costs, provided those market constraints are removed. It
is obvious that the solution to this problem rest on a redistribution of
Cincome. and on the new forms of social organization proposed by the Model of

Endogenous Development.

- Drinking water and scwage sistems. In the last two decades there
have been - important improvements in low cost alternatives. Biotechnology conld
make significant contributions reducing costs, increasing the quality of the
product and particutlarly enlarging the environmental carring capacity, which
currently hinders the utilization of those tééhnologies in other than very small
citices,

- Maintenance and administrative costs. Two interrelated issues
which are of special interest, arec the environmental and administrative
deterioration of large cities, In many cities of the region there is
n growing conflict between the city and its supporting ecnvironment, duc to
potlution, overload of carrying capacity, and increasing vulnerability of all
types of flows that enter and leaves the city.  This is an important ficld in
which to speculate about new technologies uné the city. At the samc time,
as vities grow older, the costs of maintenanée,inc]uding personnel., absorb the
greater part of local budgets, greatly reduéing the possibility of |
investments ro'improvo living and cnv{ronmontnl conditions. The net
vresult is a continous deterioration of the ugban'environment in all its
dimensionss, |

The more affluent dwellers make up for the deficiences of the public
sector by means of their greater capacity to spend (exclusive urbanizations,

1
country clubs, shopping centres). The gap between rich city and poor city
incvitably widens. Do the new technologies offer any hope for alleviating
this situation ?
There is no doubt thét the new technologies can play an important role

in the improvement  of the living conditions of the cities of the



r?giwn. It is also obvious that for this to happens to only innovative
Ctechnelogies. but also innovativb social, etonomic and political arrvangements
should be “introduced. .

One of the paradoxical clements of the present situation is thatr.
at the same time that citios are deteriorating duc, to a great extent o to the
Lack or deficient implementation of measures which have to do with the
heliaviour and actions at the individual level - such as envivronmental protection.
preventive health care, rational use of available resources and services,
community crganization, violence prevention and éontroJ, informal education. ctc
- o considerable part of the labor force is maginalized deprived of any
social useful task.

The participative society proposed by the Model of Endogenous
Development allows the creative utilization of all human resources, and the
full implementation of the communitary activities mentioned above. Lt is also
in this context that the new tcchno[ogiqs associated to information and
communication can help by ratioﬁalizing maintenance and administrative tasks,

and informed participation.
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Table | ‘ :3

j .
Developad Cov@tries Develoring Countries
(26 % of popu}abion)'(?ag% of population)

— i -
. . N J
Commodiby Units of Bhare (%) Per Shane (%) Per
per capita in World C%pits in Horld Capits
consumption Consumption | Consumpt.ion
Food: 3 i
Celories  Kcal/day 44 3295 ! 66 2389
Protein gms/day ;. aq ! 62 58
Fat. ~ gms/day 53 127 ! 47 40
Paper kg/year an 194 4 15 )
p ) : 1
Steel kg/year | 79 485 91 43
Other metals kg/year I . 26 ; 14 2
Commerciasl  mbtce/year ' 20 f‘ 5.8 ‘: 20 .5
Eneray !
. 1
Bource: World Commission on Environmmnﬂ and Development.. 1987,

"Our Common Future", Oxford Univ. Preﬁé, O fnrd .
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Table R

Populstion and Natural resources available for diffsrent regicns

Latin Africa Asia Develaping Daveloped HWorld
Anerica Couvnbries Countyries

Population 1980 (10°6 T N
persons) (1) 861 ann 2696 A2B1 w s 11689 44590
% of the vorld 8.1 8.7 5K.B 73.7 26.3 100
Population 1985 (1076 by
perscns) (1) 408 451 2768 “AHK27 ww 1210 4837
% of the world B.4 q.9 57.2 7500 25.0 100
Potentially arable v
lands (1076 Ha) (2) 736 e EQ7 2099 1093 3188
% of the vorld 23.1 234 19.7 £5.7 34.93 100 !
Cultivated lands in ’ '
1980 (1076 Ha) (3) 170.9 1S0.5 ARG .7 7138 .1 672.1 1460.2
% of the werld 11.7 10.3 an.o . 8B40 46.0 100
Cultivated/potential 23.2 20.6 74 .4 37.6 1.5 45.8
Permanent pastures in
1980 (10"85 Ha) (3) S46.4 E34.9 77 1898.2 126R.9 3167.2
% of the world 17.3 0.0 22.F% £8.49 40,1 100
Forests and wvoodlands
in 1880 (1076 Ha) (4) 1084 1152.2 A6K.R C2603 2341 4744
% of the world 21.9 2.3 7.4 52.6 47 .4 100
Tropical open and
closed forests in
1980 (1076 Ha) (&) 885.5 MG 331013 19203 0 1920.3
% of the world 46.1 2606 6.7 : 100 ] 100
Total runoff
(Cu.Km/year) (5) 10380 » 42925 - 9544 24149 14671 » 38820
% of the world 26.7 .9  24.R 62.2 37.8 100
8table vussable
freshwater runoff : _
(QU.Km./year) (S) 3737 » 14790 999) . 1807 4632 « 12140
% of the world 30.8 i2.2 18.9 61.8 28.2 100
Livestock (1076 )
hends) (6) (ca.1980) 435 500 1020 197 R0 293%
% of the world 14.8 17.7 34.8 67.3 32.7 100

Sources:

(1): FAQ Production Yearbook 1986.

(2): Gallopin, G.C. & I.6. Gowez, - 1978, p.8
(3): FAO Production Yearbook 1984.




(4): FAOQ 1981, Lenly 1984, Lugo 19£8,1387.

(S) GAIA p.108

(6): GAIA p.36; includes cattle, sheep, goats, horses, mules, asnes
+: Figures for South America; Central Americe and Mexico included

in North America (hence in Developed Counbries?

s%: Includee "other developing” (5.1 and 5.8 millicns for 1880, 1985)

1]
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Table 2.1
Tendential Scenario: changes in land use by 1ife-zone.
{1 of total srea of Latin faerica)

BROAD LIFE-ZONES

LATIN AMERICA TasTHF  TRsTDF - TelF 1536 sTRYG  HakDs ' D3 PubPa

firga

(10"3 :

Sq.Kn.) 20617 9975 4747 339 1066 1078 196 . 2744 912
3 100 45.9 3.3 1.7 5.2 5.1 9 13.4 4.5
Hatural

1(1960} 40 B3 2 15 40 1 29 21 19
2(2030) % 44 10,5 1 A 1 14 12.5 12.5
Altered '

31980 22.5 1§ 2 44 {2 15 4.5 28 27
2{(2030) 20 18.5 19 40 K| 16 b1.8 28 24
Vasteland

2(1380) 2 A 2 5 - 0 2 .8 ]

(2030} 5 L 4 10 0 .5 | 15 14
Agricultural

3(1980) 1.5 f 8 6.5 ] 22 4 4 2.5
2(2010) 135 16 15 8 6.5 ye) g f 5
Grazing

01980y 7 12 3 27 65 B0 P ) M 46
3(2030) 13 19 44 26 53.3 SB i 18 47
Plantations

£(1980) 3 J 5 2 0 ] { ¢ 0
$(2030) 1.5 | 3.5 8 0 .5 ] 0 0
Urban

11980} o0 b .5 5 A 1.5 1 ! 5
1(2030) i 1 | i ofl 1 1.5 i.

w1
—

TRsTWF: tropical and subtropical wet forests (wontane, premontane snd
basal): TRaTDF:tropical and subtropical dry forests; TeWF:temperate
wot forests; TSKG:tropical savannes and grasslands; 5IS%G:suBtropica]
savannas and grasslands; MalDe:sangroves and tropical deltas: DSED°
deserts and seni-deserts; PulPe: Puna and Parano.
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IV - ENVIRONMENT AND DEVELOPMENT |

[

The research carrvied out in the area of environment and develqpmcnt
was centered in the following major subjects: 1) characterization of the
current environmental situation in Latin America, actual tronds, ecological
potentials and restrictions: 2) analysis of 'ecosystems behavior; 3) identification
and characterization of the principal traits of the scenarios in terms of
ecological implications; 4) implementation of the regional simulation model for
ecological forecasting.

In what follows the main results obtained are summarized.

1. The cwrremt situatiom
1.1 The chamging global env i romment

Ecospheric degradation is procoodihg at an alarming pace. Every year
6 million Ha of productive dryland turns intG worthless desert, more than 1|
million Ha of forésts are destroyed (most of it converted to fow-grade
- farmland unable to support the farmers who settle in it). In Europe, acid rains
kill forests and lakes, and produce soil damage beyond reasonable hope of repair.
The burning of fossil fuels is causing globuliwarming which may lead to a
shifting in climatic and agricultural producthon areas, a raise in sea Tevels
flooding coastal cities, and disruptions in national economies. Other industrial
gases threaten to deplete the planet's protective ozone shield to such an extént
“that the frequency of human and animal skin cancers will rise sharply and
the ocean's food chain would be disrupted. Industry and agriculture put‘toxic
substances into the human food chain and into underground water tables beyond
reach of cleansing.

ALl peoples of the Farth share the benefits of the functioning of
the ecosphere, all share the costs of ecologiéal dégradation, all share
responsibility for its maintenance. But this‘sharing is uneven. The more
affluent industrialized countries use most of the world's metals and fossil
fuels, as well as the food products that are more resource-intensive (Table ).

Two major sources of onvironmentnl=dégradation in the world can be

distinguished: those associated to prevailing patterns of economic growth



in the affluent societies (and the affluent scctors within the poor countries), and
those associated to poverty. Those two types of situations (unsustainabl¢
development and unsustainable lack of development) often differ in the prevailing
associated processes affecting the quality off life and the ccosphere, but they

are not disconnected. At a higher level of anqusis, affluence and poverty

are complementary sides of the prbvailing pattern of economic growth at the

world level, an uneven growth characterized by incréasing inequality and growing
asymmetry between rich and poor countries, and between the rich and poor

sector within many countries. _ '

We share with the World Comission on Environment and Development
the'deep conviction that a new de&elopment path is both required and. possible,
one that sustains human progress ot Just in a few places for a few years,

. but for the entire planet into the distanf'future". The urgent need for global
solidarity is exceedingly clear, and (even if still weak) signals of its
possibility are, we believe, growing. They need to be translated into political

will.

1.2. The Latin Amecrican relative $itwatiom

The region as a whole is relatrively well endowed in terms of natural
resources. With about 8% of the global population, Latin America has 23% of
the potentially arable land, 127 of the cultivated land, 17% of the rangeland,
23% of the forests (and 46% of the tropical forests), and 31% of the stable
usable freshwater runoff. (Table 2)

The contribution of Latin America to the global climatic warming due
to carbon dioxide is small. Deforestation in Latin America coqtributes with 7,7%
of the global carbon dioxide cmission. Tts ﬁotnl contribution to émission from
fossil fuel consumption, can be estimated as o maximum of 11,7% of the total
planetary man-made emission of carbon dioxide in 1980.

The acceleration of the rate of sﬁecies extinction is a serious
irreversible global problem. Only about L,7 million species of organisms have been
so far identified, out of an estimated total ranging between 5 to 10 million.
About 35% of the identified species occur in the tropics, which are estimated to
contain 74 to 86% of all of the species existing in the planet, concentrated -
particularly in the wet tropical forests. Predictions of the extinction rates

vary wildly. According to some authors, extinctions will reach between 20 to 50%

of all existing species by the end of the century, essentially due to habitat



destruction in the tropics. The latest forecasts of species extinction in
the tropical forests of Latih America by the:year 2,000 could be about 10%
of ‘the total biota. Still, this f%gure impli%s the loss of between 30,000
and 100,000 tropical species. many of them unknown to scicnce.

During the current decade, air and water pollution in some industrial
countries receded, due to control measures. However, for the world as a whole,
the situation worsened. Air pollu&ion in many Third World cities has reached
very high levels. The industries most heavily reliant on environmental
resources -and most heavily polluting are growing most rapidly in the
developing world. Also, a number of transnational corporations are relocatlng
their polluting plants in the Third World, as.a response to tighter environmental
controls within the industrial countries. ;

Acid rains associated mainly to industrial pollution are affecting
Europe and North America, with potenfldlly eerlouq consequences upon the
forests, local climatic change. soil erosion, Slltdtlon and floods. Those
problems are likely to arise Locally also in some dreas of Latin America.

' Deforestation is perhaps the most pressing land use problem. In
tropical America it has been driven by pressure to clear more land for farming,
land speculation, the development of commercial ranching, and population growrh.
In developing regions annual rates of defonogratlon range between 0,53% and 0,617%,
except in Central America where the rate increases to 1,34%. Shifting
cultivation is responsible for 33% of South America deforestation; figures of
49% and 70% are reported for Asia and Africa roqpoctlvoly Even small amounts
of cropland conversion in tropical forests generally have severe and immediate
impacts, resulting in high levels of erosion, floodings and nutrient loss. On
the other hand, reforestation is very low in all developing areas. The
reforested to deforested ratio is 1:10,5 in Latin America (IIIS 5 in the tropical
areas), 1|29 in Africa and 1:5,5 ih Asia. ;

Preliminary forecastings of the effects of unchecked soild erosion
over the long term suggest severe decreases in rainfed potential croplands.

It would reach 36% of cropland in South East Asia, 30% in Central America, 20%
in South West Asia, 16% in Africa and 10% in South America.

Desertification is another major hindrance to production. About 61%
of the total productive drylands of the world are moderately to very
severely desertified. In Latin America the percentage is 71%, in Asia 72%, in

Africa 847% and in developed regions, 30%. @
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Poorly designed and implemented ivrigation systems have caused
waterlogging, salinization and alkalinization of soils. Estimations indicate
that 10 million hectares of irrigated land are Peing abandoned each year.

Pastures are in general poorly managed and their productivity is
declining. Some countries, particularly in Latin America and Africa, are

pushing rangelands to their ecological limits.

1.3. The current ecological situatiom im Latin America

A number of . analysis of ‘the recent history of Latin America clearly
indicatesvery high and accelerated rates of ecological detérioration, expressed
as deforestation, desertification, soil erosion and depletion, agricultural, |
industrial and domestic pollution, accumulation of wastes, increased
vulnerability to catastrophic landslides, droughts and floods. The problem lies
not on the transformation or alteration of the natural ecosystems, but on the
actual modality and result of rhoso‘trunsformutions, implying a degradation of the
ecological basis for production, a veritable impoverishment and destruction
of the renewable natural resources and vital eﬂological processes of the
region. Many of those alte“ations,‘such as desertification and soil erosion,
are irreversible in practical terms. The major ecosystems where those problems
are more acute have been identified.

A number of broad arcas implying major regional or subregional
environmental opportunities/constraints for sustainable development have been
identified. The most important are: ,

a) the fertility Limitations of tropical red soils (covering 50% of
South America) for agriculture;  b) sustainable utilization of the deserts and '
semideserts (covering 15-20% of.South.Amoricn.§35—40% of Meso America) and of the '
superficial and undeground freshwater stocks and flows; c) sustainable
management of the tropical forests and of their ecological functions;

d) management and protection of thc;regional germplasm, and of wildlife;

e) sustainable increment of agricultural yields, and sustainable livestock
management; f) valorization and utilization of. the regional empiric cultural
experience in agroecological manugeﬁent; g) management and conservation of fragile
ecosystems; h) management and restoration of .degraded and/or overcharged )
regional environments (Andean zone, coastal and island areas, deforested,
desertified and overgrazed areas, metropolis, etc); i) knowledge and management
of the stabilized neo-ecosystems generated by human actions; j) knowledge and

treatment of the regional and sub-regional bio-geo-chemical cycles, and
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implementation of inter-country co-ordination regarding human activitics

affecting them.

1.4. Reasoms behind ccological degradatiom

A comparative analysis of more than 20 case-studies of utilization
of renewable natural resources in Latin America (including projects of planned
colonization, colonization promoted by the construction of roads and highways,
massive high-tehcnology exploitations, and "spontaneous" ~ ocupations) shows
that almost all of them resulted, in serjous'ecological degradation with important

: }
negative social and economic consequences upon the populations supposedly benefitted
from the developments. In the majority of the cases, the immediate causes of the
failures were due to human factors: improvisation, gross planning and
management errors, neglect to consider known ecological variables, economic
rationality of the companies peasant poverty, etc. Most of the problems could
not be attributed to a "perverse" or unpredictable behavior of the ecological
systems, but to a seemingly irvational behavior of the social agents.

In terms of deeper causes, the ecological deterioration of the region
is mainly a product of the functhoning of the prevailing socio-economic
structures, with their internal dynamics and contradictions, but clearly
associated to a style or pattern of development which, even before the current
cr}sis, was becoming less and less viable. This style is: imitative and
consumerist; dynamized by the transnational enterprises; leading to an
increasing external dependency; with trends towards the concentration of income as
well as to the marginalization of large scctors of the population; leading to
the spatial concentration of the population, the financial resources and the
production; leading to the homogénizarion of the production, consumption,
commercialization and cultural patterns; fn&oring indiscriminate imports of
technology; intensifying the exploitation of the natural resources for exports;
allowing the externalization of the environmental costs by the enterprises;
and tending to the uncontrolled artificialization of -nature. This style is the
great macrodeterminant of the acceleration of ecological degradation in

Latin America.
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1.5. The trends previous to the mew industrial revolution

Forecasts made in the oa?ly 80's antucxpdted that agricultural lands
(including fallow) would change fr0¢ 9% of the territorial surface to 147 by the
year 2000. Most of this land willzcome from ﬁeh Brazilian Amazon, but a -
relatively higher proportion will 6riginnte fﬁom the High Amazon (eastern Andes)
with catastrophic ecological consoquencoe because of the fragility of the soil.
A similar situation is expected in Central Amerlca with an expansion of the
~agriculture encroaching the profO(tlon fonoqtﬁ. The grazing lands will probuhly
vgxow from a 26% of the total surface to 34%, es Eentially at the expense of the
natural forests, which will diminish from 49% to 33% or perhaps even 20%. The
non- utxlxzed urban and useless-land will vhdngo from 107 to 18-20%, the incrcaée
being mainly due to desertlflcaflon.; The tlonds lead to anticipate that for
the whole region the ecological plohloms will aggravate and they could lead
to a collapse in the first decades of the XXIrh Century, associated to the
incapacity of the prevailing, ecologlcnlly degrqdlng; forms of agriculture _
(and partlcularly of ranchlng) to food the popdlﬁtion existing at that tine.

Those predlctlons do not take into consideration the current additional
pressures towards the overexploitnf:on of the ocologlcal productive basis
directed to exports for the sevice uf the external debt, nor the pressures
associated to the present deterioration of the ﬂnternational terms of trade.
This suggests an exacefbation of theifrcndﬁ fowd?ds regional ecological
degradation, while at the sdme time, 'the large dcvelopment projects are being

reduced or cancelled.

2. The tendemtial scenario

2.1. Characterization of %hc scenario
On the basis of the slartlng slruatlon and the visible frends, a
likely scenario has been spe01fled as'a frdmo for the anticipation of the future
~ecological changes in the region in the next 507 years. This scenario implies a
partial continuation of the current stagnatlon followed by a moderate increase
in economic growth, but lower than bofore the current crisis. The pattern of
development woqu be fundamental ly UHChngPd, wnth an expanding influence of the
transnational corporations: The new technologlcdl wave will enter essentxa]ly
under exogenous determjnatlon, with the region ma;ntatnlng its present

passive and defensive attitude.
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aésociated to the general redefinition of the comparative advantages are hard
to anticipate because of the likelihood of new, unexpected advantages.

Equally (or more) important than the ecological impacts of the new
technologies will be those arising from the diffusion of the already existing
("modern") technolgies and from the changes in products. The recent history
of Latin America exhibits impressive product i and technology shifts in the
agricultural sector. This shows that the ccological effects of the new
technologies will not replace in the region those associated to the "modern"
and "traditional" technologies, but they will add to them, at least in the
next decades.,

As it has been shown, many of the foreqocable ecological effects
are linked to the logic and behavior of the frnnsndtlonul enterprises and the
large organizations of the advanced countries. This is clearly recognized by

the World Commission on Environment and Development.
2.2. Modelling ecosystems amnd laind- use

The general hypothesis related to land-use are the following:

- a regional initial population growth rate around 2.4% per year, diminishing

0 1.2 after 50 years.
- a general growth of total per capita agricultural production around 0,5% per year.
- general crop ylelds similar to those of the 80's jn shifting and subsistance
agriculture.
- a moderate increase in the yields of permanent agriculture, essentially for
cash crops and cereals.
— @ general increase in livestock yicld due to technical improvements.,
- a general increase in land-use intensity and in agricultural inputs intensity.
- a general increase in the degradation of the agricultural, altered and na tural
ecosystems due to the intensification of land-use and to foresﬁ exploitation,

- a continuation of the advance of rhe agriculfﬁra] frontier for land colonxzatlon
following the sequence agr1culturo~1anch1ng, hut with a slow-down due to the
economic crisis and the exhaustion, in some areas, of the potentially arable lands.
— @ process of crop diversification in pedsant agriculture,

- a general increase in the lands allocated to export crops.

Simulation models have been lmplomonrod for the 18 major terrestial
ecosystem types ex1st1ng in Latin Amerlca. Each: ecosystem is modelled as a set

of compartments represented by areas under dlfforent roglmeq and with different
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2.3, The mew tremds

The results from the simulation runs indicate, for the whole region,
+

the following gross ecological changes, under a reasonable "tendentical scenario"

Initial Scenario % Total
Ecosystem 1980 (2030) Change
Natural 40,0 20,0 %135,0
Altered 22,5 20,0 - 10,0
Wasteland 2,0 5,0 160,0
Agricultural 7,5 13,5 76,5
Grazing 27,0 33,0 . 23,0
Plantation ’ 0,3 1,5 450,0
Urban 0,7 1,0, 95,0
Total 100,0 100,0

Table 2.1 shows the expeted changes in the scenario by broad ccological Tife-zones.

For the whole region those figures fﬁply the transformation of 6.6
million hectares per year of virgin and semi-virgin ecosystems. A fraction of 78%
of this surface will come from the tropical areas, 19% from the subtropical
areas, and only 3% from the temperate areas. As much as 45% of this transformed
areas will become agricultural (30% undO' thrrlng agriculture, 15% under permanenr
agriculture); 30% will be used for gruznng and 22% for forest exploitation.

Two major driving processes account for a large part of the dynamics:

1) The advance of the agricultural fronticr, translating into a decrease of the
natural ecosystems and the growth of the agricuitura] grazing and altered areas
and 2) The intensification of the u@o of the Innd which, in the dry zones,
increases the wastelands at the expense of the dlrered ecosystems, and in the
humid zones increases the areas of altered 0coqy<tem< within which subsistence
agricultural activities intensify. i :

Soil erosion problems originared from deforestation, inappropriate
agricultural techniques, overgrazing, and ovonoxplolfatlon, will particularly
affect the tropical and subtropical mountain ralnforests and the subtropical
rainforest of Central America, the Andean countries, and Brazil. To a lesser
degree,. the Argentinean pampas will continue to suffer from erosion. .

Watershed degradation due to deforestation and damming will affect

mainly the tropical and subtropical mountain and lowland rainforests in Central
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America, the Andean countries, parts of South America, Brazil, and Mexico, as
well as the temperate rainforests of Chile and Argentina.

Floods due to watershed degr‘ddutionl deforestation, and natural
processes, will mainly affect the tropical and subtropical mountain and
léwland rainforests in Central America, the Andean countries and Brazil, and
some of the savannas, subtropical forests, and pampas of the Andean countries,
Argentina, Brazil and Bolivia.

Desertificdtion, associated to overgrazing, excessive extraction of
fuelwood, and cyclic droughts, will advance mainly in the Patagonian steppes,
the Puna, fhe dry tropical forests, . the tropical and subtropical desert
shrublands; and the temperate thorn scrublands in the Andean couhtries, Brazil,
Argentina, Chile, Peru, Mexico and Central America.

Whole region, and agricultwal, industrial and urban pollution will increase in the

deltas and mangrove forests of Central Amcrica fhe}Chribbéan, and parts of South America.

The deficit of fuelwood will continue to increase in most of the
ecosyStems.

By the year 2030, uvéruge caloric subplies will increase to more
than 3,000 calories per capita/day. Consequently, relative levels of
undernutrition will decrease, but absolute numbers of people under this condition

will increase.

3. The new proposal
3.1. The endogemous sustainmable $ccw@rio

A possible and desirable scenario fof endogenous development of
3

the region was identified. This endbgenous devélopment pattern will be directed
to reach an adequate satisfaction of the fundaméntal needs of the whole
population, to provide a better dist?ibution oflwedlth, and to be intrinsically
sustainable in environmental terms. -~ A central emphasis will be a greatly
increased participation of the population and a QG—centrnlization of decisions.

The envisaged society would be, in comparison with present advanced
countries per capita consumption of resources, austere in terms of material

consumption, with consumerism not conceived as 'a value per se.
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In terms of environmental Nustalnnblllry, the issues of technological
pluralism (complementary use of tlndltlonal "modern” and high-technology) and
of technological blending (COHStIULflye 1ntegration of new and emerging
technologies into traditional or modein tcchnoloéies) will assume paramount .
importance, requiring new forms of or&anization ﬁnd an integral strategy for
technologlcal development and dlifus10n. The rovalorlzatlon and upgrading of
traditional technology and of the PmplllCdl knowledge ex1st1ng in the region
will become specially important for rhe med ium and small-scale sectors of the
rural areas. Many traditional tv«hnologles are dlready better adapted to the local
conditions and ecological cycles lhanwtho oxpdndlng "modern" technology.
Technological blending could improve the yields apd avoid some of the
]Lmltatlonﬁ of traditional tPChHanOH. Such a efhﬁological integration would
ptlm1t a reduction in conflicts, (ould promote elf—sustdlnabJe technological
innovation, coqu be easily absorbed dnd adapted to local situations, and would
favor social, cultural, economic and onv1|onmon1dﬂ sustainability. ‘

Special emphasis will be allocated to fhe development of new systems
of production based on the utl|lZd1IOH;Of the ecosystems already altered
including the "neoecosystems" gonornroﬁ by past h%man activities upon virgin and
abandoned lands, as well as to the mod?rnization énd yield improvements in the
better lands that are already under vxbloitutiun.f‘

|
Strategies will be dovolopod concorNIHg allocation of ecological

areas for protection (and in some usos mnnngvmonr) of large-scale ccological

functions and processes (i.e. atolshvd rogulu1lon bio-geo-chemical cycles, etc)
' }

often involving cooperation among different countries.
J i

The valorization of uulturﬂl leOrSIfy and participation includes
of course the respect for the lndlgonoms vulturos“ their mode of production and
their life-styles. ;

Food production should vovoﬁ the neceds kor an adequate nutrition
of the demographic evolution of the toéal populatnon, and be capable to
increase exports when the Jnterndtlonnﬁ demand lncreases (without Jeopardizing -

internal self sufficiency).
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MAJOR RURAL PRODUCTIVE ACTIVITIES

When appropriate, intcgrated production systems (agriculture, animal

L]
raising. forestry) will be favored. A particular emphasis would be laid upon
the development of the productive activites according to ecological suitability

zoning.

AGRICULTURE

B

A general criterion is the maintenance (at least during the period of
transition) of productive pluralism, with the coexistence of different major
types of agriculture, integrated through sub-national, national and regional

policies.

L. Moderm, capital-intemsive agriculture. This type of agriculture
will be located in the lands with hjgher conparative ecological advantages
(fertile and stable soils, optimal climate, irﬁigatcd lands, etc). This
activity should not necessarily adopt the form of large monocultures, but it
would include diversified crops, biological control of pests, crop rotation,
soil conservation measures, ctc. The production will be mostly directed fo

urban food consumption, industrial crops, and cash crops.

2. Pesant agriculture. It requires:the implementation of structural
reforms and technological innovations directed to the transformation of the
present subsistence agricultural secctor into a effcient and sustainable peasant
agriculture. The production will provide local food self-sufficiency as well
as a number of products of high unit value possibilited by the Tocal ecological
conditions. It will consists of multi-purpose integrated or mixed farming,
carried out by small producers with access to credits, land and means of
production. The activity will be tabor-intensive, as well as intensive in
technologics appropriate for diversified and small scale production. Technological

blending will be significant here.

3. High-technology diversificd agriculture. This agriculture would .
be directed to the selective exploitation of the local genetic resources for food,
medicine. industry, etc., It would imply the development of technologies for a

new efficient recollection agriculture in diversified ecosystens, viewing ecological,
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diVersity, heterogeneity, variability and singularities as resources rather

than as hindrances or constrains.

4. Indigenous farming systems. Consistently with the respect for
cultural diversity and. participatory emphasis of the scenario, indigenous
communities will be given the opportunity (and means and lands) to maintain

their life-styles and production systems if so they choose.

MEAT PRODUCTION

1. Moderm imtemsive livestock-raisimg. It will consist of capital-
-intensive animal husbandry. either in herds or in barns including also the

intensive raising of wildlife with high food or commerical value.

2. Extemsive livestock-raising. Tt would imply a modernization and
rationalization of the present ecxtensive ranching, including also the hdrvesting
and utilization of native specics and wildlife management. Most of the
current subsistence or nowadic pastoralism will become transformed into this

0 [ - 3 . . |
activity or, alternatively, into peasant agriculture.

3. Moderm and Wigh-technologpy wildlife management and harvestimg.
It implies the management, domestication and harvesting of wildlife in captivity,
semi-captivity or wilderness, for the production of meat, fur, fine wool, skins
and hides for internal consumption and for export. Major initial candidates are
camelids, capybara, otter, alligator. With npbropriate manugement, they can

produce higher economic yields than cattle.

FORESTRY

This activity will imply a re-valorization of the forests as multi-purpose
producers (wood, energy, wildlife, special products, ecological functions ).

|
1. Integrated forestry. Curriod out by companies, and by cooperatives

.linking distributed households. It will be based on the sustainable management, {
of the natural and altered forests, mainly in the tropical rainforest zone,

‘and implying the rational use of most of the species, (not only of a few as in
current practice). The products, for interna1_consumption and for export,

would include: timber, agglomerutos. hardboards, paper pulp, wood flour (for animal
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feed), chemicals, raw materials for the plastics industry, fertilizers, soaps,

charcoal and fuelwood, plus hunting and fishing products.

. | “

2. Recollection forestry. Tt will be an artisan forestry, socially
organized and provided with scientific research inputs and it would be mostly
located in the forests, savannas and shrubby semi-deserts. This activity would
be complementary of the peasant agriculture, with communal organization of turns
and zones of extraction. Some of the products, according to the local ecology,

could be palm sprouts, rubber, mushrooms, nuts, palms, etc.

3. Productive phimtaticns. sarried: out by companies or cooperatives:
in tropical rainforests, and in dry tropical and subtropical forests with scientific research
inputs regarding local fast-growing specics.  Mostly for the production of paper,fuclwood and
charcoa} some for timber.

3. Protective Reforestation. lFor watershed and highiand protection
directed to restore ecological regulation of floods, reducing the silting of

reservoirs, etc.

FISHERY

1. Intensive marime imdustrial Fishimg. Restricted to the open seas,
by companies or large cooperatives. For internal consumption and for export,

exploiting many species.

2. Modermized marime artisam fishimg. In the coastal zones. Implies
rescuing and improving existing techniques (some of them néglected today) and
the utilization of most spedies. It will req@ire research and technical
assistance (mainly to reduce post-harvest losses). For internal consumption

(assuming changes in the pattern of consumption) and for export.

3. Marime agquaculture. In the coastal zones and estuaries; some
in fishponds. It implies priority for the management of local species, and the
protection of estuaries as breeding grounds. Jor internal consumption and for

_export.

4 Modermized freshwater artisam fishing. Similar to its marine

counterpart, but directed essentianlly to the internal and local consumption.
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5. Freshwater aquacultuwre. Tn dams, fishponds, etc. Similar to

its marine counterpart. For internal consumption and for export (i.e. trouts).

3.2. The Model of Endogenous Development

Under the endogenous scenario, the region is capable of'sntjsfyjng
the agricultural, livestock, fishing and forestry internal requirements in a
sustainable manner within the considered time-horizon of the next 50 years, with
a substantial surplus for exports. i

L]

Three major processes account for a large part of the dynamics in :
this scenario: 1) Emphasis upon pioductive r&hubilitation of deteriorated and
altered ecosystems (which covers 227 of the total land area) because it represents
the most realistic strategy for dealing with many of the complex tropical and
subtropical ‘ecosystems; .2) Integrated rural -production systems (agriculture-
-animal husbandry-forestry-aquaculture) are favored whenever appropriate; and
3) Integration of the new technologies into traditional and modern technologies
is actively pursued.

The first calculations indicate that the partern of land use would

change roughly as follows:

' Initial % Total
Ecosystem ‘ 1980 2030 Change
Natural 40.0 35.0 - 12.5
Altered 22.5 20.0 T
Wasteland : 2.0 1.0 - 50.0
Agricultural 7,5 15.0 ©100.0
Grazing 27.0 - 25.0 f - 7.4
Plantation 0.3 | 3.0 ©900.0
Urban 0.7 1.0 - 95.0
Total ' 100.0 100.0

Besides the quantitative differentes with the pattern derived from the
current trends, the qualitative changes in the modality of rural production
imply a drastic reduction of the ecologically degrading processes discussed

in Section IV.

For the whole region those figures imply the transformation of 2 million

hectares per year of virgin and semi-virgin ecosystems (most of them in tropical areas)
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Protected areas represent 35% of the remaining natural ecosystems. Altered
ecosystems will cover 20% of the arca, the same Tigure as the tendential scenario.
However, in this case most of the altered lands become productive lands (14%
under forestry and 0% in rehabilitation). Cultivated lands increase to 16§%
(8% under intensive agriculture, 4% under agro-forestry, and 3% under shifting
cultivation). Rangelands decrease because of increments in carrying capacity
(18% is under intensive and semi-intensive grazing systems and 7% is integrated
with forestry). As a consequence of ﬁho rehubilftation and restoration
‘activities, wastelands are reduced to half theiriinitial surface.

By the year 2030, the average caloric' supply will be more than enough

to feed the population of that time. Undernutrition will be erradicated.

4. The new proposdl and sciemce and technology

4.1. Basic criteria

The concept of sustainnbleidevelopmené adopted here does not postulate
the conservation of nature in its original state:as a primary goal. It implies,
however, a pattern of developmcnr miniwizing the degradation or destruction
of its own ecological basis of production and habitability. The goal of |
sustainable development is the lung~ferm umelioﬁation of the quality of human
life, and this implies the management (even the fransformation) of the structure
and function of the ecosystems in order to benefit from the goods and services
provided by them, while minimizing the conflicts inherent to their exploitation,
maximizing the mutual support betwecen the necessary actions and activities, and

distributing the ecological costs and benefits among the involved populations.

I
]

The results from the research indicate:

1. There are no important ecological constraints (at the level of the region as

a whole) for the sustainable satisfaction of the human needs and for sustainable
development (including food production). The sacrifice of the conservation

areas needed to maintain essential ccological funufions and services is not required,
However, the currently prevailing pattern of development is ecologically .
unsustainable and .is leading towards ecological collapses, showing increasing

rates of deterioration of the ecological productive basis.

v
t
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2. Todiy, there exists no eritical lack of available technologies which could
impede the sustainable management of the Latin American  ecosystems (in the sense
that they represent a bottleneck at the region ?Jevcl). Even when more
research is needed, and knowlgdgv Foe the  management 4of Some eccosystoems is
seriously incomplete, there exists a large number of socially, economically and
ecologically sustainable management techniques for a wide variety of ecosysteus.
There are many needs that can be fulfilled by thé existing technologies, often
culturally and socially more acceptable than the new technologies. Even

if the potentials of the new technblogies were not considered, there exists a
battery of adequate technologies which, if applied, could make a significant
contribution to solve a large poftion@of the serious current ecological

'problems.

3. Regarding the new and emerging technologies, the ecological analysis allows
the identification of broad regional prioritics for R&D, taking into account

the major ecological opportunities and constraints for development.

4. The ecological future of Latin Amcrica, and theé passibilities for benefiting
from the ecological opportunities while winimizing the constraints are much

more directly tied to the great social options u&opted in the region, than to
‘the search for new knowledge and new ecosystem management techniques (althbugh

those are also needed).

: !
4.2. Basic ecological criteria for techmology selectiom

The fundamental factors that any sustainable technology must take into
account to insure ecological sustainability and ccosystem renewal were
‘
identified in broad terms. The same fhactors are considered valid for the
sustained management of either natural ecosystenms or altered, degraded or
artificialiaﬂ ecosystems. However, the technologies would haveito include, in
the latter cases, specific measures to restore deteriorated ecological flows,

mechanisms or resources.

1. Levels and rythms of input and cutput flows whiéh determine the maintenance
of the ecosystem. Those flows be altered within certain limits by human actions.
However, in all ecosystems tolerance limits ekist for upper and lower levels

of perturbation in the flows with the external world; when these limits are

exceeded, structural ecological changes take place. In some cases, the natural
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flows can be replaced by human subsidies. For, example, the flows of water
I i

entering and leaving the wetlands and mangrove forests are critical for
! §

their survival. - |

[

T

2. Stock,source or major reserve for-renewnl « When this stock is reduced

b

below certain levels, vulnerability = increases and the renewal capacity is lost.
In some cases, human subsidies can repldce tho natural reserve. For instance,
in tropical rainforests the CIItlvaF reserves of renewal are the understory,

the vulnerable soil, and diversity and heterogenity.
. ; i

i b .
3. Ecological supply (stock, flow or ecologicall functions exploitable by man).

Their supply and quality is affected by the othér factors, and it may include

>

many unperceived opportunities. For instance, mnngrovo forests can qupply not
onJy wood and other products under qustannahlo Shlfflng agriculture, fishing and
.extraction of aquatic fauna, but thoy provide ecologlcal functions such as

: | f

) . . . | . [
nutrient regeneration and dilution of organic wastes and pollutants.

4. Basic internal homestatic mechanisms. All ecosystems posses regulatory

. : . ! . o . . . :
-or homestatic feedback mechanisms that tend to preserve their functioning and

. . ! ’ - .
renewal, and those must be taken into account. - In some cases, certain parts

of the mechanisms could be replaced dr:uTifhﬁu!ipﬂ. For instance, intermitent

and scarce precipitations in hot desérts inhibits salt and toxic concentration

in the soils due to capilar ascent uﬁd evaporation. Often, drrigation interferring
with this mechanism generates ulkulﬂzafion and soil toxicity problems. Another
example is the common population exploslon of pldgues following the simplification
of some complex ecosystems, due to fho elnmnnatnon of natural regulatory

. i
mechanisns.

4.2. Dnvirommemtal RED priorities

3

i
E ) . i . -
4.2.1. By major new technollogical areas:

i [ .
Biotechmology: emphasis on development of sustainable food-production systems

E

T . ‘1 o i 3
(commer01al_and subsistence), and sustainable management of renewable natural,

resources adapted to local environments. Exploitation of the regional
! i

germoplasm._ In some countries where mining is abundant, biometalliurgy may be

priority. ’
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i
Computation: emphasis on education. on MICIO~(0mpHQO endogenous|ly dovelopod
systems for rural communal units (fror modl(dl dlngnosls agricul turnl managemvnr).
and for planning of resource devolopmvnr and management, and administration

of complex systems of diversified productxon, commercialization and distribution,

, ! : . . .
Telemetry: emphasis on natural reqourco% detection and evaluation, monitoring
v |
of erosion, crop condltlon pollution, forec casting " of weather and natural
disasters, monitoring of the amount dnd condition of the national renewable

natural resources stock.

. . . : P .
' Telecomuunications: emphasis on access to information (prlces, products,
. . S ‘ ! : , ,
weather; pests, alternative agricul tural management methods, etc), education,
participation ,decentralized inter-conmexion, 'OvadldgHO sis of problems and mdlddIOS

emergency plans of alert, etc. fffl«lonf systems for Linking remote and

isolated areas.

New sources of energy: emphasis on onorgetlc selfi suff:cxency of rural
communities, benefiting from local condltnonq'(wind, biomass, hydro, sunshine).

Development of small-scale energy qysrems.

New materials: utilization and 1mp|ovomont of locally available mineral and
;
biclogical materials for house- -building, tools, roaﬂs, dams, etc.
» |
4.2.2. By kinds of envirommental prnblomg for scientific research
(none of those are widely researched today).

a) The study of the funétioning of most Latin American  natural ecosystems

including their responses to human actions and natidral perturbations. Most of

the ecological studies in the region aré highly doécriprive, shedding little

1ight upon ecosystem dynamlcs, evolution and lP\”lWRC Limits, and particularly
about sustainable and alternative mnnagomont schomos.

b) The study of the perturbed and 1h0 degraded ocosy%tems as well as the stabilized
neo- ecosystems which have been generatcd by man—made«transformatlons in order

to recommend appropriate management o reclumurlon fochniques. Those new ecological

configurations do not necessarily have low ploducrIVIty, in many cases they

b

offer new porentlale useable resources.

i
c) The study of the concrete forms taken Iocally by rhe relationships between

is in Latin Amerlca. Those studies are

v

society and nature in a comparatlve bas
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;
essential for the proposal of |0u||xT|c and d(COPtdb'O solutions to the problem
of ecological degradation, by laklng into dC(OHHi both the ecological dynumlcq
1
!
and the rationality and conditions 01 the social actors.
i R
]
~d) The study of the 1nte actions hotwvmn i jor ecosystoms of the region, which
are likely to result in effects dklng place at long distances and with
long tjme—lags. This includes as poctq such us'tho regional effects of the
transformation of the Amazon basin. the rolurlonthps at the continental level
between the Andean range as the vnoat donor of wate , sediments, nutrients
and species, and the lowlands which noco:vv accunulate and distribute materials
' j
and energy; the regional or suh—ruglonaJ impacts of the growing re-design of

. = g \ . . .
the hydrological systems; the impact of changes! in land use upon climatic

catastrophes across national boundurﬁes, ete

v

i
|
i
1
| | L ‘Z
5. Environmentally significamnt atributes of a stratepy for science and technelogy.
A list of traits of the scientific-technological strategy having

13
t

environmental importance follows.

1) Definition of needs and. dovolopmonr aof a hwqic scientific capacity in relation

to the central problems (sustainable food ploductlon, sustainable renewable
[

natural resources management, etc). f :

ii) Development of mechanisms and tncentives for articulating the existing and

. . . ; ; . :
new basic capacity with applied research and technological development.

t

iii) Development of mechanisms for Finking the R&ED system with the production
. I s Lo , . .
sectors, their demands and resources‘(lncontnvesp channels of communication, etc).
iv) Emphasis on R&D focused around grdnr problemsy, not disciplines or sectors.
! , .

Hence, reinforcing of 1nterd15(|pllnary and lntersectorlal R&D.  For instance, the
attack to the food problem would lnwolvo ovologlcal agronomic, cconomic,
social and cultural studies. Hloio«hnologlvul soWutlons should interact with

informatics, telemetry, telecommun:ca%xon appllcatxons, as well as with the

use of new energy sources and pOS?lb'Y of new materlals. The final solution

could involve a balanced mix of now nnd old technlques. _

. l .
v) Reinforcing of co-operative reqoﬁr5h, ‘involving different centers within
countries, and often between countries. Involives the possible development of

new research styles and management.
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. i
i 1

1
} ]
vi) Development of efficient mechdnlsm\ fOIgth conmunication and transfer of

. ]

results and experiences within 1he region (today much weaker than the center
! !

-periphery communication). ]

P

: ¥ _ .
vii) Development of mechanlsme IGr full ur|I|zarlon of Tocal croativity (impliecs

re-defining the application of Imtclnlflondl criteria for excellence and of

the international mainstreams of reqedreh' ;the'recuperation and revalorization

of local traditional knowledge dnd teehnulogleﬁ' the participation of the tocal

population in the definition of problem< andgacceptability of solutions, ete).

i
upacnty for management of technological
pluralisn, optlmlzlng the lnslnlled human und capit

viii) Development of an 1n9t|tu1ﬁonal

al capacity (blending new
technologies, "modern" technologues, and truditiona[ technologies).

ix) Emphasis on accesibility of lhe tU(hnology to the low-income rural producers

and on local self-reliance (uvondlng the -reen Revolution effect), together

with the large sophisticated produeruon systemq. Mechanisms for articulating

J . e
large scale homogeneous agricultural plodueilon with small scale, diversified

L

production (minimizing expulsion of rural labour to marginal lands). Decentralizing

. . . ¥

and deconcentrating approaches. 1 |
‘ |

{

x) Emphasis on flexibility and adaptabitity to local conditions and to changes

in priorities and directions.
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V- RESEARCH AND DEVELOPNHENMT CAPAH!LITIHS IN LATIN AMERICAN

Introduct iomn

R and D activities in this study are not considered in their
strict sense, but on the contrary, the problem of capabilities is placed in a
broader context, which comprisces several types of activities linked to
innovation. Thus we prefer to speak of different types of capabilities, related
to different relevant social actors, which provide the foundations for the
eventual emergence and/or consolidation of R and D in the future of the
region. In this way, within the TEPLA project framework, several
studies have been made, oriented to explore thé specificities of: scientific,
technological, entrepreneurial. management . and labour capabilities. Emphasis
has been placed in deepening the understanding of the nature and modalities of
each of these capabilities in the Latin American region;and in exploring the
complex interactions between them and other relevant dimensions of the
socio-economic reality, both within and beyond regional boundaries.

The purposce has not been to produce another inventory,
task for which are better prepaied the governmental agencies of the region. On
the contrary, the attempt has been to produce interpretative analyses of areas
of knowledge identified as having crucial importance for our main purpose, the
construction of an S and T strategy. '

S and T indicators have been one of the topics that concerned
us in this exercise. But they do not exhaust the breadth of the intellectual
territory we attempted to cover in the project. Thus we try to raise the public
awareness about the need of an inst}tutionulized effort in the field of S and T
indicators as a useful tool for measurment for policy ends, but also to
~understand and assess in a more quafitative veih and at a more micro level,
'specific areas of institutional concern, specific scientific disciplines,
publications, etc., about which there is still little émpirica1 evidence in Latin
Awerica. Case studies, as the ones carried out within this project, are

deemed useful although the data thus obtained.were not systematic and showed

great variation between fields, sectors, firms, countries and times.
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Admitting that in such conditions ho generalize from individual experiences
_ ! 1
would be dangerous, it may novortholoqq be locognnsod that it is neces ssary to -
define the problems and undonqlund lho ploccs30< before measuring them. This

is what we have tried to do.

THE IMPORTANCE OF THE TRANSIER OF ‘i'mrnnmmmr ;

For many youré students or cconomic developmont pollrlcnl
and administrative development, and: toxhnulogy ttanﬁfer have been trying to
figure out what factors make poqxlhle the offectlve assimilation of foreign
technology in developing countrics, and what faclorﬁ explain the development of
indigenous innovative capabilirios.% More necontlv. students of international
business have bhegun to analyze the fact that tho predominance of multinatjonal
firms w1th centralized direction uud research mlpht restrict the national learning
based on practice and ,juse, as well aq on uthorFlnformal skills. This literature
indicates that the motivation for nnd porformhnro of technology transfer varies
greatly by type ot industry and by individual- corporqtlon Strategy. Ihdeed,
the very concept of technological rr5ano| is n$t likely to be the same for
enterprises in different 1ndustr|os.y Neither will it be the same for different
countries. | : f

In economies rﬁar are net hmporrerq of technology, which is
a common condition of the undorduvolopvd world, gwhen a country imports  industrial
technologyvlinkod to an investment pro1ect ltquroduction capability

x
increases; however, this does not noc sqarllv mblnwfhﬂf the country has achieved
any significant growth of 1its (0(hnolog|cnl OVZSClonflflC capabilities.
Therefore, a contral problem for a (ountny that 1mports technology is to
acquire not  only the tangible olvmonnh of plndurtlon capability, but also the
intangible ones of technology capnblﬂjty (the reqources of knowledge and skills)
that will aliow it to adapt, assimiluio and nmplovo the imported technology.

In this sense, tho procoss of technology transfer has
obvious intercst and cannot be takon to be Contradlctory with the development
of technological self-reliance, as hd§ been dopmcfed often in the past. Since
this is often the only way by which Qqu developed countries can acquire and '
develop their own technological cap1$jlities, lt involves the need of identifying
the different ractors which allow to éurry out a procose of accumulation of
technological skills and abilities (“earning) llnked to the process of

technology import. Thus it becomes ﬁndiSpensnhlp to have indicators useful to
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know to what extent such process helped to increase the technological capability
b | ! )
and not merely the production capability. ¢ is within this conceptual
framework of the technology trnnsFO" that lho FIPLA analysis of technological

and scientific capabilities hus beon. developaed.

|
THE SCIENCE COMPONENT OF THE R AND D CAPABILITY i

Students of dvvblopMont CQpOCldlIY economists, have tended
to dismiss the importance of lndlpvnouq scnentlflc capabilities, regarding them
as a m1§use of scarce resources. lhoy have mulnlnlned that the issues in the
dcve.lop_mg world are usually more twlmolnglml than scientific, and that
these cannot be understood apart flum an undorst@nding of the "technology

flows" which have come to Chdld(l?llpc wortd affairs.

Science, howovor does not hnve one single weaning and may
refer to a wide variety of activities ‘und fFluid doflnltlons. It is regreottable
that one-dimensional thinking, on nnoior the othér end of the S and T
relationship, prevails in current duhﬁtoc Clvuﬁly. an approach is required
that admits both the importance of (ho Andlvvnous scientific development issues

!

and the international technological 'IdePO

. i
The disrcgard of the importance of scientific capabilitics

for economic development in Latin Amou1C' is lurgolv responsible for the
weak participation of scientists {iom tho region in activities related to the
E

new frontier arcas of science. The pooplc in charge of defining the development

. ] .
strategies for the particular countries and for the region as a whole, do not
seem  tao be sufficiently aware that unf stark nhuhwnm01o in basic science
constitute a strategic Liability ror 1hv growth o[ compotlrlvo industries in

the world markets and for an active pulth(putlonvof our countries in the expanding
!
It is not HO(oqqary to dlqcuqq here all the arguments given

frontiers of knowledge.

to justify to attitude to science we uro refering mo. We will briefly consider
those which are specially relevant for Lho objectives and the philosophy of the
project. i

A first and old ono is that écience is a "cultural luxury"
in countrles with hunger. It is not profitable toéinvest in research and in

areas of knowledge which at best can nhnage to Coﬁtribute to the mainstream
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.
of international science but which surely will not vesult in material benefits
for the poor countries that would rinance such an activity., This argument implies
assuming a perverse view of the less developed world, denying it the possibility
: .

of actively participating in the creative human experience.  Science s culture,
and culture is as a vital a part ol htmanity as 1ﬁuﬂ'oy'in1. subsistence. .

Another ohjvvrisn is that ﬁhe construction of scientific
communities in the region has been irrelevant or uscless, for the process Qf
industrialization and economic growrh. This argument,which goes against world
experience, could only prove at hest, that the amount and orientation of the
present scicentific effort in the region is not sufficient to praoduce
detectable results. Besides, it is not easy to "prove" the direct social and
economic benefirs accruing fron invusrehents in science. This task, which
is so difficult to carry out in industrialized countries, becomes miuch more
iIntrincate and arduous in developing nations, where the linkages are more
complex and less transparent. We made o critical review of the literature on
indicators of science and technology for development, trying to show the
limitations of available indicators nn& the priorznced of more appropriate
approaches for the interpretation of current processes.

| The lack of integration that. the scientific ;mtivify
carried out in our countries has with industrial and agricultural production -
according to some authors - would be due to the lack of interest by the local
scientists and the little usefulness of their products. In our view the
root of this difficulty is the lack of an cffective demand by a local industry
which is deformed. weak and highly subsidized. The post-war economic
development of Latin America was bascd on import substitution |, requiring
a Limited growth of the technological and scientific capabilities. But more
recently, it became clearly import-intensive in the most advanced
technological arcas, redering increasingly superfluous the small and weak
national scientific capabilities. Given the irrelevance of scientific research
to the style of economic growth adopted, it could only result in the
discouragement of the national efforts to build up the required scientific
capabilities obscrvable today in most countries in the region.

The problems of scientific capabilities are often phrased
in terms of the old distinction between  "basic" and  "applied" science,
equating the former with "superfluous" or "luxury" and the latter with
useful" science. This is to a large extent a false antinomy, and the problems
of science in the region today have more to do with the inherent weakness

‘and poor quality of a large portion of the efforts, than with its being
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‘ 1
"basic" instead of Tapplied". The need to idLntify strategically important
areas of basic research has cmerged in the 1980s as a central concern  in all
the major industrial socicties. Broad arcas of what was known as "basic"
science are thus being transformed into what hhs come to be called ”strategic
research", wore obviously linked to long—-term technological and cconomic criteria
(along with the usual scientific ones). Thus, Latin America needs urgently
strategic" (basic) science embedded in a strategy of social and economic

development.

- While in the most industrialized nations basic research
is accorded great prominence within national and international reports on
science and technology in the "iew economic context" of the late 1980s, the
rest of the world is subjected to a message gouﬁod to make them good buyers
of "new technology". Vicws commonly advertised and assimilated in Latin
America call for an industrinl development and the construction of a
technological capability which do not.shnro;nny of the crucial ingredients of
industry and technology in the advanced industrial countries, as if there
were two such new technologics, one for the develloped world and another one for
the under developed one. | 5

By accepting that the ddvénccd technologics be generated
and produced clsevhere, what can be expected for Latin America is that it

assumes once again a subordinated role with regard to the most industrialized

countries.

THE TECHNOLOGY CONPONENT OF TIE R AND B CAPABILITY

The previous discussion indicates the need of a dynamic
clear strategy to update and expand scientific uétivity in the region, as a
prc—fequisito For industrial development. But scientific capability,
even if strategically oriented, s not enough.  The region has shown a
remarkable incapacity to absorb, innovate, develok and incorporate téchnological
knowledge in productive activities. Sé, we need to improve dramatically the
tebhnological capability of Latin America, meaning by it the set of resources
used for expleiting the technical knowledge potential and for transforming it
into: new production units (incorporating or not new technical knowledge), .
improvenments in the existing production units and;the creation or modification
of products. ‘ t

R and D is only $ne of the sources from where technological.

capability can be measured. Technical change has a multiple origin.
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R and D only produces new knowledge, not technicnl changes, which in order to
occur needs of other acrivifioq besides those of R and Do Among them,
.lenrning by doing, reverse cngincering, small 10(hnlcul improvements, cost
reduction by improvements in mainteninee and rol:nbllnry. and quality control, -
stand out.

We reviewed the main approaches to this subject, organising

the literaturce as placing the emphasis  on:

a) A Mscientistie! w Wiy of assessing technological capability
which is the most frequent and bettor known, Some effort of TEPLA consists in a
critical review of major approaches in the production of indicators of

technological capabilities.

b) An appproach that secs technological (‘,upn.hilit;y as
different from scientific capability.. Here the cmphasis has been on the
nature of technical change at & micro level, and a distinction can be made
between the literature related to the developed countries and that related to
underdeveloped ones, particularly Latin Anerican.

Although the latter approach has the merit that it
acknowledges the specificity of technical change, its overall concentration on
the micro level ofthe firm must be supplemented with more macro approaches
that allow to analyse other crucial dimensions of the national technological
capability.

However, given the state  of  knowledge in the region, it
is necessary to develop indicators  for mousurigé adeduate]y the process of
accumulation of technological skills and abilitics takidg place in the local
firm when it acquires and uses Foreign technology, and for the country as a whole
in connection with its national decisional autonomy. An exercises was made within
the framework of TEPLA to propose of a set criteria and categories for the
elaboration of indicators in the area of microolectfonics. The underlying
idea here was that it is important to measurc not only the internal capabilities of :
country for the generation of technology, but also jts capabilities for
faciljtatjng the process of diffusion of such technologies in the rest of the
economy., The study analizes a nunber ‘of widely hold assumptions in the field of
microelectronics which are particalarly relevant for the formuldtlon of a
R and D strategy. We will briefly refer to some or the most important ones. :

One of the accepted general premises of any R and D policy
is that the microelectronic based industries present probJems which are very

different from those of the electroemechanical ones.
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_ Although the pervasivencss of microcletronics makes
sometimes difficult to differoncict clearty hofWOCH microclectronic and
eletrormecanic based industries, there are sub-sectors  which are really highly
specific, such as the components and softyepre ‘indusrrics. I't should be taken
into account, however that the problems thoey present, from the point of view of
R and D policy, vary widely. 1In the components sub-sector the difference lies
in the high rate of technological change to which the sub-sector has heen
subjected since the innovation of the punctual contact transistor in 1951, for
the developing countries, such feature becomes 5 strong barrier for entrance.
The production of the‘w6r1d olorrohif industry i's highly concentrated in the
developed countries, and is heart is the compone%ts industry.
‘ y
As Tar as the Sbftwuro suh}sector is concerned, there are

differences depending on the gvnoric.functions thnc the softwarc may .fulfilz
systems software, applications and data bases; or according to the degree of
standardization: custom-made or packages. * The: production of systems software
is directly linked to hardwire producing firms. Tt s very difficult to -
fragment the market, which reduces the possibilities of penetration by local
firms. The production of applications soltware s transferred to independent
enterprises under arrangements of exclusive distribution, with scale economics
and therefore it is highly concentrated. '

However the need to give an answer to the requirements of the
local adaptation of systems, with a direct understanding of the needs of.
users and environment, has resulted in the proliferation of local applications
software enterprises to respond to this need. The design capability is
identified with the praduction capability, and thus large manufacturing
capabilities are not required; the exploitation of market niches is made
feasible, which allows to obtain advantages of the cconomies of Llocalization
and :specilization.
| An important ure& of diScus%ion refers to the difference
in the character of the problems confronted in the generation of technologies
in microeletronics, as vbmpnrod to the ones confronted in the electrompchanical
technological field.

In this casc the differences between the old and the

- new technologies are sometimes overemphasizod. Concerning the design
capability it is necessary to distinguish between haVing a pure design capability
(the capacity to generate new technologies starting from knowlege gencrated
from basic research), and effective design-capability, which produces commercially
successful designs and depends, among other fnctoré, on the knowledge of the

market and the manufacture capabilities of the enterprise. This means that



besides the design capability, in order to enterisuccessfully the eletronics
field it is required, as in any orher;induqfr'nl*sector, production,

marketing, financial, and management capuhllntloq. Therefore, an - adequate

11

?

combination of thesc capabilities wnrh an offoct]ve design capability, can

greatly contribute to overcome the obstacle posed by a limitation in pure

design capability. : |
Another nqqnmpffbh'iq thurimioro electronic technologies |
ére, on average, in the initial phaqe of the Ilfo cycle, i.e , that they
are not mature technologles which would imply that entrance barrlers are less
than for established technologies. Huwcvon,lho Jloctronlc complox presents
variations in the ]ifo patterns of 1hc technologles for specific products
and sub-sectors. Such diversity of pnrtornq of bchwvnour in the life cycle
of products reflects the degreec of mdturlry of quh sectors. Thus it cannot
be generalized that rho products of thl Jndustryzare in the initial stage
of development.
Entrance bultlels have too frequently been subestimated.
There will be entrance barriers in the! early phases of the life cycle of
some products, due (o the very uumplv&ity of rhogrochnology and the scale of
the required investiments. And on the way rowards technological maturity
there appear other barricrs to ontnunco (flnun¢1al scale, marketing), which

if not necessarily insurmountable for d(vvloplng countrlcs, should be ser;ouqu

taken into account in the deQ|gn of an R and D stlategy

During the Plliles and SlYth§ in different partsbof the

world lncludjng Latin America, qnanlltnrlvo Measures of Research and Development
i

began to be made, starting from what wnq more Jmmedjately measurable: research
expenditures on basic, oriented and 1ppl1ed scnence, research expendltureé
by source of funds (government, lndusrry)' scnonrlflc manpower by socnoeconomxc
objective or discipline; total R and D\perqonal per thousand labour force; ‘f'
sUppofting staff per rescarcher or unjverSIty grdduate, and/or R and D

services provided by Fibraries, 1n10|mat10n ngHClCS, etc., ¢ _ o ' o

These statistics affortod essentJaJ data.ﬁ From them a number
of indicators began to be built, rrFIectlng vallat1ons of a common theory, to;
. ] |
which criterion levels were related thdt stood foruthe health and good baJance

of the R and D infrastructure of the Pountry Usually avallab1e indicators have

' « B .
n
f
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been more appropriate for the most lndustrlallzod countries, than for the
majority of the countrics in which science and tochnology sre not so tightly
embedded in the social frabric. Thus, for instance, after three or four decades
of tradition in the elaboration of lnvenrorlos of R and D personal and material
resources in the Latin Anmerica ICLIOH we now know that this kind of

information is in need of serious revision.  Many of the people administratively
registered as rescarchers because they belong to the universities, do not qualify

as such in terms of the relevance of thejr scientific technological or

pedagogical contribution. "Body vounting“ of the people in the payroll of
uﬁiversities and rescarch 1nstlrutos is no qubqtltutc for technical and
"strategic" evaluation and this is Long overdue. Therefore, since the problem
of less developed countrics is to apply scarce human and material resources to
dc something new, using established procedures of: asseement as a tool for
policy-making may be a necessary starting point but not a sufficient one. We
need indicators that scriously reflect the dir'octi,ions that the national
scientific and techhological effort follows., A significant part of the TEPLA
project effort in this arcas wis spent on re-thinking the problem of indicutor§
of R and D capabilities for development, and on showing the need of very
particularized sets of indicators according to well defined social and technical
objectives. ’

It is a truism to say that R and D in the region ccntinues
to be weak and fragile. However, cenditions today are quite different from
what they were twenty, thirty or forty years age.  Problems, needs, challenges
and opportunities differ in. significant way from those of the past. At present
there exists already an R and D capability wh:ch must be expanded, assessed,
re-defined and re-oriented, ard where the weight of the existing systems
constitutes in itself a challenge, since in not a few cases they have become
powerful obstacles to further chimges in this ficld.

_ The economic, cultural ard political heterogeneity between
the countries is perhaps the salient feature of thc region as a whole
and this is reflected in R and D characteriscs as well, both in terms of size
and complexity. There has been a significant institutional differentiation at
the national level, and universitics are no  longer the almost exclusive loci
for research. To it have been added the public‘enterprises, the private
productive sector and private R and D jnstitutions, all of them alsc interng}ly
differentiated by functions and rank. g A o ' [

Although scientific activity ‘constinues to be a prncticé_
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of small groups in almost all the C(untxloq of  the region (with the partial

-exception of Brazil, Argentina and Nox1cc) thére are indicatiens that

traditional '"academic science" 13 d1v0r91fvlng dnd a version of "industrial

science" has emerged in several plncoq. A curronf transformation under way
the mcst advanced ccuntrics in the region, is ghat science is being forced to
‘subject to the particular rules Of'%ﬂpitﬂl nnd{commercinl dynamics in which their
national economies arc involved, dnd this doeé not happen without friction on
the. - national sc'vnllfnc Communufy But centrary to frequent criticisms
aimed at a supposedly conscrvurlve‘bchuviour of scientists, uninterested
to participate in industrial dvvolo%mcnr our Loqulte point to a different
line of interpretation. Scientis S‘JU“ ly reqent their lack of influence to
meke their opinion heard at the lGIPVﬂHt p0||t|cal leveIS, in order that the
tecknelogy transfers could reinforcp the natio?al capabilities and therefore the
nationel auvtonomy. Despite the fac& that Iessjdeveloped countries sometimes have .
low cost well trained rcqoarchors' Tranqnatlonal companies have shown 1ittlé
interest in fac1|1tar|ng the glowth'of R and D;xn them. Besides,very few
governments of these ccuntries huve‘attemptcd to link the techrology transfer
to the national R and D by mcans ofipermlts, f?scnl incentives or their instruments.

In the neces%ary socialiand economic transformation, the
State have a crucial rele. It is omvious thatijn Latin America it is only
the State that can sustain a large @roportion of the existing science, be it
academic or industrial. It is 0n1y§the State ?hat can make the required - ;]{
long-term and risky investments, unb support tbc basic, strategic and applicd o
research that the sclution of sociah problcmsTdemands.

All trends ndlcutos 1hat the products in the world market

will have an increasingly higher R and D contont. A most valuable international - -

resource will be the researchers. The global dlstrlbutlon and productivity 1
of human resources in R and 1 will bocomo an lmportant variable in lnrernarlonal
ccmmerce. The prospocfs of lnronndtlonal mlgrarlons suggeqt that throughout

the world cecmpetition for the \(dlCP talont ofisc1entIQts and engineers. wnll

intensify. Latin Amcrican countries should revert their "brain drain". The

- . U | . . : N
R and D capability will be a kecy variable to determine the regional political
and economic balance, particularly with regard to the possible emergence of
1

some industrial centers that may dean new forme of intra-regional cooperation.

i . . :
Informal Iearnnng skill, irooted in the national culture’!
‘and less subject to cxternal trans fbr, are as lmportant as the formal criteria{

of R and D, be it expecditures, human capital or local research And they are «

closely linked to the gereral educaltion base of the country, and the presernce’

K}
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or not of a broad scientific culruﬁo This is gd pre-requisite for having
and ilu‘so enorinous iy

formal R and p capabilitics.

informal learning skills, facilitate the development of

i ' :
Despite all the rhungos,iit

is goodi to remember that the universities

, !
will continue to have g central role in the region, Therefore, its critical
- ‘ P :
problens of today are part and pnrcél of - the Riand b agenda, and cannot be

solved separately. Massification umd loworingiof quality standards require

i
ative und other. lnqtlfutiondl innovations.
Stabiiity, continuity,

deep and extensijve administr

doqconttu112|r|0n flexibility and inte

r-~linkages
ol the v(onomy, must bofdo

with the various sector fining features of R and )

planning. :
ﬁasié.weeds: The Health Probicm

One of the fields or xpeciul interes for the project is bas

and housina.f The problemq concer
treated by the Trends in Science and Tu

¢ needs:

foeod, education, helth ning food have been
chnology (blolocnology) and Envnronment'and

. and hnusnng by the Uiban De
area. As for education. rhe

Developnent research areas velopment research

interest has been vynrvrod in its content in
elation with the proposed socioty, |

We concentrated part of oui work in the health problem, a subject
of special interest, not only hy its SO(ldi roleYance, but also by the conceptual

1
revolution produced 1n the last yﬂdlS§

In recent years there has ﬁoun i concéptuul renewal in the health
‘domain, mainly around the program of ﬁeuirh for All in  the Year 2000. Now
health is no longer measured only in h0|ms of morbiliry and mortality, and
prevention is not limjted to vuvvinos‘And onvnionmonlul sanitation. It is
conceived integrally as quality of Iif@ _ j

These conceptual changes hnvo deep 1mpl1¢dflons for the redefinition

of the lines of action in 1ho health xectov

among them in the aspect of human

‘resources. Health ceases to be

| .
only cnro of disease and therefore it ceases

become a social problem, with several
1
'
I

to be a strictly medical problem,

manifestations in the individual and in soc19ty

- 1o
| L Y A
In Latin Amerieca, the counfrics concerned have insufficient -

kOHdlflOH of human iosources in this area.

The available :
information was collected with

il (OHCOPfIOH of heaith different from the one . N T
being proposed, and thercfore it s ot very useful to help in the definitioq
of policies for the sectar, v 'i’;% : :

)

¢
»

ontiiburoq doscrlptive data of. the situation. of

in five iounriloq' Argonrlnd Brlel, Cuba,

We made a study that ¢

health human resources Mexice and

3 P
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Venezuela, as well as a discussion of the indicators used for its description

and evaluation. Its limitations are identified and recommendations are made.

\ . ; R P .
According to convonflonnltlndlcator<!“there is an apparent over— ploductlnn

¢

of some categories of professionals JH the area of health human resources

which has been tried to be solved hyvproposnng to cut down the numbers of medical

doctors graduating from university in the leglon. But in fact, what we have

is an absence of appropriate 1nlo'mdt|on and ddoquate indicators that may lead
to the design of efficient policies fin this flold o

“The available information emphasizes ' tho production of human resources
aspect. Thus for instance, the lndlcator of rhe number of graduates and its |
relationship to existing positions shows that dbworprlon is lTow, with

saturation of the employment mavket. Butr it says nothing with respect o

which employment market. whether it is that uorr%sponding to the health of the
entire population,or that of the Qraﬂ which re%tricts the social expenditure

! 300
in health as part of its programme fox ru—negotﬁating the external debt.

The medical doctor/inhnbithnt ratio js said to be adequate because
in its measure : are used the global fﬁguru for medical doctors and the global
figure for inhabitants, assuming lhut atl the populdflon is homogeneous. But it
so happens that the population does nor have equal opportunities of access to
the services. Therefore, this lndlcutor does no? say much with regard to the
need or not or more personnel.

The geographic disrrihutioh indicutoré is insufficient without the
analysis of to whom and how it is distributed. Elt does not inform as to the

: v j
accessibility or equality of the swrvicc. ;
' Utilization of health sorVécos is an ﬁnformution only subjected to
underemployment and unemployment Considerations.g but the population and its real
use of the servicesare not taken intoiaccounr. _ Utlllzatlon as an indicator,
without taking into account the user, des nolhlng )

Specialization as an indicator evnluarfs a particular trend of the
organization of health sérvices evouled by the - bcreaslng sp901al1zaf10n of
medical doctors and the freez ing of publlc posltlons.
| The foregoing was prosontvdwfo uggest that the package of lndlcators
available to public decision-makers, @floctq lho'domlnant conception in the

organization of health. As such it lq‘cohorenl afh a practice of restrlctlon
i

of public expeditures and increasing leVdleﬂilO?, which ris legitimated by way
of the available indicators which do not reflect rhe real social dlmen51ons

' 1 ‘,r . ‘.‘. T

of the health problem.
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In no case (except for Cﬁbu) the lndh(urols that are coventionally
used contrast their data with the gonvldl houlth Situation of the ~population.
Thus helth (a social phenomenon) ondq up bmngz the grand absentee in the
literature about human resources in Ahv health sector.

' There is no contrast of (ho lnformatlon on  helath human resources,
with income distribution, increase of unemployment . etc. |

The current batteries of undlcalors do not allow to measure processes
of change, but only quant1tu11vo rosulrs of. rhe,programs themselves. They
do not allow to know the progress mude.in the iﬁplementation of the goals of the
Health for All in the year 2000 programme,ns f@r as social aspects are concerned,
there is no evaluation of the ﬁO:Vlces and theig limitations.

Combined with this kllflGJl study offihdiﬁnfﬁrq in the area of human
resources capabilities, we made AHU!hO on  the dCthV ements of the strategy
of primary health care in Latin Amoruca. The maln trends in the written
production about this topic were ldcnmlfiod and analized, as well as the
propesals and results of some concre@e Latin Am%rican experiences, taking as ;
indicators thevfollowjng: Convopruuli%nrion, community participation,
intersectoriality, and oricentation roaurds SOCtO%S of the population;

We conclude that there 0x|qfs a conrradlcflon between the policy
advocated, and the strategy dvvolopvd to put tho primary health care
program to work. Traditional idcas und Concopts continue to be used, and of
course indicators continue to be the. tnadltlonul ones., v

The philosophy of the Punamo:ncan e |fmh Organization is oriented
to conceive of primary health care asia sot of uékions éddressbd to improve
the quality of life of the populurion;  But in,GO;por cent of the cases analyzoed
in Latin America, this program is Iimﬁtud to a s%t of actions carried out at a

first level of care. This conclusion: is redimensioned with the results of the

study, which show that in 50 per cent of the cases, primary health care s

second rate care for second rate people.

P@LITICAL ECONOMY OF SCI1ENCE i

i
!
i

This research has analyzed ‘the recent hlstor1Cdl evolution of the _

scijence and technology systems of Lurqn Awerica. {The interactions befween ﬂ

the institutions and actors involved in the gonorntlon and diffusion. .of rechnology
R i

. : .
and the productive systems of the countries of the‘reglon were studied.
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During the first phasc of the projecf the local R and D systems were

studied in four types of national cnvironments:

1. Countries with a relatively high degirce of industrialization, and with a

significant scientif capability. such as Brasil, Argentina and Mexico.
2. Countries belonging to the Andean Puct.
3. Central - American Countrics.
4. Cuba, the only country of the region with a planned economy.
In the second stage of the project the feséarch was centered on the

following subjects:

1. Models, objectives and strutures for the institutionalization of science
and technology institutions in Latin America.

N
2, Systems of Scientific and Technological research in Latin America.

3. Instruments and mechanisms in the support. of R and D activities.

4. The role of the universitics in the development of scientific and technological

research.
5. Regional cooperation in science and technology.

The results of those studies are a valuable contribution for

the institutional dimension of the R and D strategy. ‘

H

-
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VI - THE SCIENTIFIC AND TECHNOLOGICAL STRATECY FOR TIHE REGION '

As.already stated, the central feature of the adopted methodology is o ‘
that the basis for the formulation of the R and b strategy is the R and D demand . |
of the proposed society. This approach implies a sequence of steps: { _

a) definition of the character of the desirable SOClaty, b) identification of the:-' 1@
obstacles to the attainment of that society; c) formulatlon of a socieconomic Q, ' ‘

i
and political strategy for the overcoming of those obstecles; d) determination {.
of the R and D demand of the strategy. §

The selection of the viable and desirable society proposed by the
prOJect starts by characterlz1ng, through key Varlables, the possible reglonall

and international scenarios. There basic scenarlos are considered:

The first one, the "rupture scenario", assumes the continuation
of present trends under the American hegemony with ifs monetarist policy. 1t
is considered that this scenario does not have long term viability, and most
probably leads to a reformulation of the international situation. The second
scenario - which is oonsidered more viable then the first - emerges from that
restructuration of the international system. A new international economic
order is established through an agreement between the advanced countries, which
.ensures the continuation of the control of the Third World countries by the
central powers. The possible future developmentr of the Latin American societies ?
is explored in the context of this scenario in relation with the following ) ;
aspects: international trade, distribution of income, employment, regional and
subregional development, urbanization, energy mode] and pattern of 1ndustr1a]12atlon.

No significant changes are envisaged 1n the North| South relations, and in ‘the

internal social condltlons of the countrles of the region.

A third scenario represents an alternatlve to the second scenarlo, on .
the assumption that the advance of the process of democratization going on in ’
the region, and the action of new social alliances determined, at least in .
part, by the social impact of the new technologles, could lead to the choice of . f L
a more autonomus and socially equitable style of. deveJopment. This option @j‘ |
called "Model of Endogenous Development (MED)" Tls the equalltarlan, part1c1pat1ve,
intrinsically compatJbJe ¢ with its physical env1ronment, -and’ autonomous SOCJety“

t
that was briefly descrlbed in the first part of th1s report. g -gf
‘ B
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Using those basic characteristics as a frame of reference, it is '
possible to identify the short and medium term objectives - second order H

objectives -~ which attainement constitute preconditions for making possible {

~ g

the desired society. In very general terms, the main medium term objectives S vf“;

would be the following :

~ The satisfaction of the basic needsof the population - nutrition,

housing, education, health - to the JeveJ requlred for a person to be completely

and actively incorporated into his of her culture. P R

- the effective incorporation of the whole population into the market
of good and services. It is estimated that more than ~forty percent of the
Latin American population is outside, or almost outside, the non staple

goods market.
~ A restructuration and modernization of the entire productive system.

- The control of the negative impact of social activities on the .
physical environment. The final goal is a society intrinsically compatible with
its environment. Intrinsically means that the compatibility is not obtained
through a posteriori corrective measures, but due to the very nature of the
style of development. .

-~ The political democratj%ation of the Latin American societies.

Without this conditions there is no real possibility of attaining the ahbve

objectives.

The strategy to attain those objectives should consist of a set of
specific socioeconomic measures or actions conducive to the implementation of
the MED (Plan of action). Each of those measures or actions should be explicitely
connected to the objectives and obstacles identified. 1In other words, the v
strategy should be translated into tactical moves. The strategy is in genera] R
terms constant the tactical moves could vary cons1derably, depending on the )

initial conditions, conjuctural determinants, etc.

Some of the obstacles - basically the external ones - are very

difficult to eliminate through the actions of individual countries. The poiicies .
should aim at: a) to explore the degrees of-freedon 1eft by those obstacles,
and to devise socioeconomic policies which - as far as possible - minimize

their influence; b) to try to elimihate totall& or partially the'negativex :
effects of those obstacles through thé'joint action of thejcountries of the'regio.g

The plan of action can be divided roughly into two stages. The flrst

é
K
-~
\

one sould deal with the problems which requires immediate_attentiqn, and




- whose solution is essential for the implementation of the second stage. The
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second stage deals with the policies required for the attainment of the first

g SR

order objectives of the MED.

First stage '

The most immediate pressing problem of the countries of the reglon 1s

the adequate satisfaction of the basic needs of a great proportion of the
population. The key factors in this problems are the distribution of income, and

the structure of production. The required policies can be grouped as follows:
a) Redistribution of income

There are direct and indirect policies for the redlstrlbutlon of

“income. Some of the most 1mportant are:

- agrarian reform

- selective salary policy . <

- reform of the income tax structure
- reformulation of the state pblicy in basic services: education, health, housing

- protection for the unemployed

t

b) An economic development policy based on the internal market.
The main economic measure would be:

- tax reform aimed at the generation of flnan01al resources for the solution of
the most pressing social problems. '

- a reformulation of the policy related to the external debt. Whatever the
-solution - moratéry,‘or the establishement through an agreenment of a fixed
percentage. of the external income to be devoted to the payment - it should
allow a growth of the economy compatible with the social goals.

- a selecfive policy of economic growth based on sbcialv priorities.

- reestructuration and reorlentatlon of the state apparatus in order to adapt .

it to the new policies.

Second stage | '

During this stage the conditions for the attainment of the first order:¢-

goals of the MED should be created. | 2 : A 3

O AT S

y
)3

Central objectives of the policies to ibe impemented would be:}f
; o I §
{

3
]
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- To reformulate the soéioinStitutiQnal matrix in order to make it compatible
with the creative incorporation‘of the new technologies, and with the first
order goals of the MED.

- To reformulate the pattern of consumption and production. This transformation
is also an unavoidable consequence of the redistribution of income.

- To increase the efficiency of the productive system in order to make it
compatible with the new pattern of accumulation. It implies a better

intersectorial integration,.and a greater technologicall dynamism .

- To reformulate the criteria of economic efficiency in order to integrate the
social and environmental dimensions.
- To regulate the spacial distribution of the economic activities.

- To implement an active policy of regional integration.

The two stages of the strategy do not imply a strict chronological
sequence. Depending on the circunstances, ‘and on the character of the specific
policies, there will undoubtedly be a considerable overlap between the two

stages.

The sciemtific and techmological dimensiom

In the first two steps of the sequencé ~ definitions of the goals of
the MED, and identification of the obstacles to the attainment of those goals - %
the scientific and technological dimension doeslnot appear specifically. It is
only in the step of the formulation of the strategy for the implementation of the
MED that the scientific and technological dimension enters as an explicit variable.

In what follows we present a synthesis of the basic principles that '
constitute the frame of reference for the formulation of the R and D strategy for.
‘the region. No attempt is made to cover the content of the strategy, i.e., the-v
specific measures recomended for eaéh area of ihterest. 4 ’ .

The reasons for that option are basically two. The first one is that
given the character and extension of this report, there is no possibility of
making a systematic presentation of those specific measures and their '
justification; besides, a considerable part of those specific element of the
R and D strategy are implicit in the previous chapters of this report. The
second, and more important reason is that, in our view, the quality andu' o _»5ﬁ'

relevance of planning depends primafily on the basic philosophical premises adoptgd;;

they determine, to a great extent, the character of the results.

T
R
T
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The proposed R and D sfrategy for the region = is centered in two
interrelated objéctives: _ ' v
a) The creation of national or regional R and D systems of a level, diversification,
and flexibility comparable to those of the'R and D systems of the industrialized
countries. As it is well known the Latin American countries have R and D
systems totally insufficient and inadequate for their needs. Unless they
correct this situation - and this require ;long term  planning - their
possibilities of an equitable insertion in the new world order will be

strongly jeopardized.

b) To satisfy, as much as possible, the R and D demand of the socioeconomic
strategy of the transition period to the new society. This objective requlres‘
a careful determination.of scientific and techno]oglcal prlorltles, the
reorientation of the effort as .a function of those priorities, and the

institutional reestructuration of the R and D systems.

‘ Those two objectives imply the necessity to compatibilize the policy
for science - the policy aimed at the strenghtening and growth of the R and D
systems - with the policy of science - the satisfaction of the scientific and i
technological demand of the socieconomic strategy. As it is well known, most
countries of the region have had a policy of séience.' The failure of most of
those policies is due not only to the structural problems already analyzed, but
also to the almost total absence of a long term clearly defined policy for
science. | !

AJthough the two objectives mentioned above are closely interlinked,

we w1]J consider them separately, in order to fac111tate the analysis.

THE POLICY OF SCIENCE

Technological Dependency: , fthe discussions about R and D policy in
Latin America are almost always centered on the problem oftedmxﬂogumlldependency,
the fact that the countries of the region have!to import most of the technologles,
used in their production systems. A widely held opinion is that the incapacity ‘_1
of most Third World countries to whale incorporate the benefits of the postwar A
process of modernization - based on the incorporation of the previous wave of
technologlcal innovation - was due largely to their technologlcal dependency.
We have to accept the fact that - in the short and medium term

future - the region will have to import most of the technologies required for

ST e, g B e e

‘its development. Only in the long term future .- (two to three decades) -




provided that an adequate policy for science is'implemented - will the region
be able to attain a degree of technological autonomy comparable to that of

the advanced countries. For this reason it is an essential prerrequisite

for the formulation of any R and D strategy, to have a clear idea of the
implications of technological dependency in relation with the objectives of
socioeconomic development. In our view, the most important p01nts to be taken

into account are the following.

a) the main cause of the failure of the countries of the region in the
incorporation of the postwar wave of innovation was not technological
dependency, but the fact that the socioeconomic strategy applied was not
geared to satisfy the needs of the maJorlty, but rather to stlmulate a pattern
of consumption based on the modél of the upper and middle classes of the
developed countries, and only accesible to a small minority of ‘the Latin
American population. The weakness of the local R and D systems was only a
secondary contributing factor, and more a consequence than a cause of the
failure. The imitative style of development did not createa significant
demand on the local R and D systems, and so there was no stimulus for the

implementation of an active, systematic policy for science.

b) Technological dependency is not an'all or nothing situation, there are degrees
of dependency. Practically all countries have to import technologies in
certain areas or sectors. The difference between the developed and
developing countries is not-only on the degree ofldependency‘but also, and
more important, in the policy they apply to import technology. The developed'b'
countries - capitalists as wedl as socialists - adapt the imported technologies
to their own conditions and p0531b111t1es. On the other hand, most developing
countries in the capitalist world introduce fhe technologies to create
deformed copies of the societies where the technologies were originated,
which in practice resulted in the socioeconomic marglnallzatlon of a great

.part of the population.

-¢) Although, as stated above, it will take two or three decades for the countrles_‘ iy

of the region to attain a technologlcal autonomy comparable to that of the
advanced countries, it should be stressed that they already have some degrees.
of freedom and that - if appropriate poJlCleS are implemented - the capa01ty}
to take autonomus decisions in the scientific and technologlcal field will
increase continously in the period of tran51t10n. To maximize the beneflts'j
accruing from that expanding capability, a central task of the strategy; |

should be to determine R and D priorities based on the socioeconomic goals.fﬁ
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In other words, the problems is not to close the "technological gap"
in absolute terms, but to gradually reduce 1t as a function of the demand

of the socieconomic strategy.

Technological Space

A central problem, therefore, of an R and D strategy, is how to
select' technological solutions - aﬁqgmowﬂy geherated or imported - adapted to
the local aspirations and possibi]ities. A general frame of reference can be
given by the concept of technological space. _

The concept of technological space - developed in a previous UNU-
project: R and D Systems in Rural Setting - is simply the systematization of
well known but often.forgotten principles. Itrstarts by stressing that
technological problems that are idertified.as obstacles to development can only
be understood in their true dimensions by taking as 4 Starting point the
socieconomic context in which they are immersed. In other words, a teohnological
problem is always a component of a much wider'problem situation" . From that
point of view the problems we are concerned with can be broadly divided into
two categories: those in which the technical solution is not presently viable
owing to socioeconomic or political constraints, and those for which a
technical solution is viable.

A typical case belonging to the first category is the problem '
of undernutrition or hunger in many countries of the region. The technological
dimension is not determinant; the necessary technologies are available, and
the local R and D system have enough capabilitx to cope, at least, with the.
basic problems. The root of the problem is not technology but distribution of
income. Another problem of this type is the deterioration of some agricultural
productive ecosystems. . The technologies required for a rational exp]oitation of

those ecosystems are known, but cannot be applled unless a radical agrarlan

reform is implemented. o - o -,.ﬂ‘;“;
In the case of problems were the technological solution is viable -~ L

it includes obviously the first group when the soc1oeconom1c obstaclesare removed ~

[N

all the aspects of what we caJJed problem SLtuatlon should be carefully anallzed.

With the information gatherediinthe previous process, a set of :
assumptions or paradigms will be derive wh1ch will "be the frame of reference ?f
for the final step of developing the required technology. The set of assumptions'

N
i

which will contain scientific, technological, env1ronmenta1 economlc, 3001a1 _i‘
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.psychosocial and anthropological information - will define a technological space
which is basically the set of requirements and constraints that the technology
has to satisfy. . _
| In finally building the technology, all possible solutions that fit
the technological space should be considered. - As is well known, from a
certain body of scientific knowledge many technological solutions to a given
problem can be devised. The existence of an adequate frame of reference allows
the exploration of a multiplicity of possible paths, and the selection of
'the one best suited to the particular situation. Another result of this
procedure is to give coherence to.ﬁechnologies(pertaining to different fields
of activity.

It is obvious that once the set of paradigms has been built, in some
‘cases the required technology will already exist, and there may simply be a
question of adaptation and introduction. 1In other cases, it may be a problem
of combiﬁing existing technological elements in a different way. Finally, in
other cases it will be.necessary to devise an entirely new technology. In most
instances, however, it will probably be a problem of combining some of these
alternatives.

It :should be emphasized,'finally, that in this methodology endogenous
generation of technology refers to the process through which the characteristics
that the technology should have are determined. The endogenous i8 the process
of definition and not necessarily the téchnology itself, which can be
imported, provided it is appropriate. In this way the transfer of technology

becomes an integral part of the process of generatton of technology.

Employment amd Participation

We will consider briefly the p011c1es adopted by the proposed society
in relation to employment and partlclpatlon, because they have very 1mportant
implications for the formulation of. the R and D policy.

As we have already po1nted out, the most important social impact of
the new technologies is the impact of microelectronic~through automation and
robotization - on the organization of production, the labor process, and -
the social division of labor. The probJem is not whether or not traditional
forms of work and employment will be abolished - that change is inherent to {
the transformations induced by the new technologles ~. but rather the way in
which they will be abolished. S S N




The solution to the problem of omployment applied now in the doveloped
countries - the payment of a minimum fof subsistence to the unemployed -
creates a category, the unemployed,which ;epresents, in practice, a form of
social marginalization. In A.Gorz words '"watever the amount of the minimum
guarantee, its fundamental vice remains: it leads to a gash in society,
to a dualist stratification that can amount to a southafricanization of
the social relationships. The minimum guafantee is really the salary of the
social marginalization aﬁd exclusion... The minimum guarantee is a way of B
accepting that gash, and of consolldatlng and making it more tolerable". '

In the society proposed by the project the employment policy is
based on the principle that every person has not only the duty but, above
all, has the right to a useful task in society.

In the first stages of developmenmt of the MED, all the membersof
the working force without a place in the oroductive system will receive
a state subsidy - as it happens now in the industrialized countries - that
can ensure them an adequafe.acc?ss to all 'basic good and services. The
diference is that they will have to fullfil some social useful task.

That conception means that it will be necessary to create new socially
productive activities outside the traditional forms of employment. This policy
will be greatly facilitated by the fact that the process of transformation
activated by the socioeconomic strategy will certainly generate, or stimulate,
social activities which have not a cleérly defined role in the present employment
structure, such as informal education, communitary organization, preservation
of the environment, etc. ' |

In more advanced stages of the process of change the objective w1Jl
be the uniform distribution of ' the dlmlnlshlng socially necessary work '
among the whole popu]ation. This will require a complete redefinition ofk
the reJatlonshlp work—employment - technology, and of the soc1a1 ro]e of
salary. ' _ ; ) :
The above policy, which impldes the elimination of the category | 'f':
of unemployed, would greatly facilitate the. social incorporation of the new';:'.
technologies. As it is well known omeofthe central elements being advocated
for the R and D strategy of the developing; countrles,ls the adoption of labor -
intensive technologies in order not to agravete the chronic problem of |
unemployment. That policy is unrealistic, 'because the rapid expansion and the

pervasiveness of the microelectronic based technologies, together with the

process of world unification, makes it practically impossible to avoid the

penetration of the labor saving innovations. in the context of present socieconomici
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policies. Besides,in the case that policy could be implemented through the
enforcement of a different socieconomic strategy, the result would be to convert
the developing countries, at least for the foresseable future, in the marginal -
proletariat of the advénced countries.

The policy proposed by the project would allow the Latin American
countries to incorporate the new technologies on the basis of their
overall soctoeconomic effects ins;ead'of conditioning their introduction
to their capacity to preserv the traditional forms of employment. Besides, and
most important, the employment policy proposed is the central precondition
for entering the society that could emerge from the present process of world
transformation, and is a policy that sooner or later, will have to be adopted
by the developed countries.

In relation to participation there is a relatively wide consensus -
at least at the level of declarations - that in a really democratic society all
persons should have the right to particinate in the social decisions in'a more
effective and direct way than the pperiodic election of governménts. There
is less consensus, however, in relation to the possible mechanisms of
participation. In general, there is a tendency to subordlnate that human right
to the attainment of certain objectives which are considered preconditions for
an effective participation: higher levels of education and social concientization, .
~creation of adequate means of access to information, etc. |

. The implicit philosophy of the MED is that participation is not
only a means for a more efficient social organization, but and end in itself
In a process of social change persons are not iiberated when certain specific
goals are attained - as for instanc%, in poor'countries, when the basic needs’
are satisfied - but rather when they feel that they are protagonists of the
process, and not simply passive beneficiaries, or victims.

Starting from the principle that full participation is the result v
of a process, and_thét the only way to learn participation is by participating;
the process should start at the very beginning of the period of transition
through the participation at the communityAand place of work levels. This

approach has two main advantages: a) at the community and place of work 1evels;f3g?_

all persons have, or can obtain easily, the information required to take

decisions on matters that concern them directly; b) the decisions taken at
those levels affect directly the participants; the well known mechanism of.ko_.,35;
trial and error is the best school for learnlng a conscious and respon51ble

part1c1patlon. 0

!
{
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{




102

It is very difficult to foresee which will be the character of the

mechanisms that will emerge to dJJOW participation at higher levels of
decisions making. We want, nevertheless, to empha51ze the following points:

a) the decisions taken at the community and place of work 1levels, necessarily
affect the upper levels; b) the type of decisions taken at the first level
reflects clearly the general lines of thinking 'ahd opinions of the population;

c) taking into consideration the previous points, it is difficult to imagine"
that the upper levels of decision méking would try to impose policies in open
contradiction to the tendencies expressed in the first level. That would
generate conflicts - at the operational and implementation level - which would -
jeopardize the viability of those ‘policies .

It would be very difficult to analyze all the possible implications
of participation on the R and D strategy; we will refer briefly only to
two areas of special interest. '

Participation is not possib1e, -above all in societies of the size and
complexity of the modern nation states, WJthout addequate information. The
advances in informatics allow, for the first time in history, that the necessary
information to take social and economic decisi&ns could be available to the whole
population. One of the goals of the R and D strategy should be to study which
is the most efficient way - not only technically, but also from the point
of view of how participation is socially organized - of making available the )
required information to the participants.

Another field where partfciﬁatjon is essential for the implementation.
of the R and D policy, is the definition of the technological space. The
appropriate technological solutions requ1red for the building of a new 5001ety
can only be generated through an active interaction between the R and D systems v. |
and the social demands expressed through the mechanlsms of participation

refered to above. . v ‘ :

Global and sectorial R ‘and D planning ‘ - A o ey

As the work advanced it become clear that the traditiona] way of f
formulating an R and D strategy — the 1dent1f1cat10n of the demand of good - and
services over the productive system and from that to deduce the demand over _.'

the R and D system - is not adequate for the objective of the project:

‘That approach, which is essentially sectorial, makes difficult the .}3{

adequate identification and incorporation of the R and D demand of the qualitative,
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elements - such as participation, patterns of .consumption, relation with .
the environment, descentralization of decisions and production, autonomy, etc -
which characterize the new society.

The R and D strategy is not simply the addition of the sectorial
demands, taking them in isolation; it is necessary to articulate them and
to establish priorities. On the:other hand; the interaction between the
sectors and, consequently, also the factors wich determine priorities
vary with time, in a process of transformation as the one proposed by the MED.
This is particularly evident in relation to the qualitative elements. It is
obvious in consequencé, that essential components of the R and D demand cannot
be identified through the sectorial approach, because they are condictioned
by the global evolution of the society.

The above means that the formulation of R and D strategy for the
implementation of the MED requires a reasonably clear conception of the possible
global evolution of the society in the period considered. This approach has
the following additional advantages: '

That view of how the socioeconomic %nd R and D sﬁaxqﬁesafﬂxm the society
as a whole helps to undestand, and consequently to anticipate, the behavior |
of the various social actors in the different étages of the process of |
transformation. '

The speed, the rithm, and the way té adequately incorporate the new
technologies depend to a great extent on factors - such as forms and degree of
participation, employment policies, territoriél organization, cultural '
characteristics, etc - which are not directly condictioned by the productive
system,buf rather by the general evolution of the society.

v - The analysis: of the global effects of the adopted policies through
time, will greatly facilitate the comparison between the proposal . of the MED,
and the alternative options, particularly the tendential one. A |

The overall evolution o% the society cannot be evaluated. only
-as a function of the partial goals, even including the qualitative elements. In .-
a process of transformation with many options open - even within the basic %
characteristics of the MED - it is necessary to establish:global goals MﬁﬂhCHHfflpi'
to articulate the partial goals, and to eyaluate their rodé.in the attaitment
of the overall objectives. - '

In the period of transition to the new society ¥ the period on which =~

the effort of the study is concentrated - the overall objective is to create i
the conditions for the countries of the regionuto acced té_the desirable society;:

that the present process of world transformation, in which the new technologies‘i
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have a decisive role, makes possible. This is undoubtedly the most
important message of the- project.

The above approach means that the present dicotomy in practice
between socioeconomic and R and D planning, should be overcome:
the scientific and technological dimensions should be an explicit
variable incorporated to the whole process of socioeconomic planning. .

‘The integration of socioeconomic and scientific and technological -
planning in the context of a changing society, cannot be effectively »
attained unless there is a close interaction :between social scientists,
technologists and napural scientisks. So the implementation of real v
interdisciplinary research—insteadz of the loose addition of knowledge from
different disciplines that we often call now interdisciplinary research - is
one of the most difficult challenges confronted by the social sciences to day. .

We cannot discuss this complex subject further;. we only want to stress that
the basic precondition for really relevant interdisciplinarity is to start
by posing the problems in an interdisciplinary context, instead of the present
common practice of defining a social problem in térms of a single component -
economics, for instance - and asking afterwards the support of other disciplinary
fields.

The conclusionsarrived at in the ¢ritical consideration of the relative
merits of global and sectorial planning, does not mean obviously that the
later should be abandoned. It means that in the formulation of the R and D
strategy two levels should be clearly différénciated: the global level, whose
main characteristics we described above, and the sectorial level, where most
of the specific scientific and, above all, technological actions, are centered.
In the relationship between the two levels, the guiding principle should be
that the character and priorities of those. actions-besides the intersectorial:
priorities which are unavoidable for operational reasons ~ should be .= .
determined primarily by the demands of the first level. . . ;f~'\;;.'

We will refers briefly to thé éeneral criteria to be applied :
to articulate the two levels we are refering to,by considering two central
areas of production: basic needs and industry. |

One of the widely accepted principies in relation to the d¢ve10pmentﬁ>i‘

of the Third World countries, is that they should concentrate most of

their R and D efforts in the area of basic needs (food, education, housing, - §}
B

and health). This policy is based on the fact that a great-part of the =

population of developing countries do not have an adequate satisfaction of those-:

By

essential needs. ' - : T e
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The policy adopted by the TPLA project is based on different premises: .

a) In most of Latin America the obstacles to éatisfy the basic needs of the
whole population are not technolgiéal, but socieconomic and political: the
main cause of the deprivation is a deformed- in some cases at a level that
can only be qualified as grotesque - income distribution.

The technologies needed to proxide for the basic needs are
available, and the R and D systemé of the region have, with only minor

improvements, the capability to use them adegquately.

b) According to the socieconomic strategy adopted by the project, the basic
needs of the whole population shoqld be satisfied at an.adequate level in the
first ten years of the period of t;ansition. iAdequate level means the level
which allows a person to be wholy and actively incorporated into her or

his culture.

The main instrument to attain that goal should be redistribution
of income. The technologies to be used, given the established time schedule,
~are the existing ones. Housing,from the point of view of financial resources
and technology isfor the reason given in a previous chapter, the basic need
most difficult to satisfyj above all in the urban areas. It will require,-
besides resources and technology, 'new forms of communitary organization and action.

The proposed policy means that the region will direct most of its
R and D effort to the technological areas which are .crucial for entering the
new society. To concentrate the scientific effort on the basic needs,
besides being | unnecessary }for the reasons given above, would be to
contribute to the preservation, in the new era, of the present situation of a
world divided into first and second class countries.

The above does not mean that no research will be performéd in the
field of basic needs. On the contrary,the solution of the problem of the basic
needs through an "emergency plan“nbased on the utilization of the available
technologies - current or new - would allow the involved sectors of the
regional R and D systems to concentrate their efforts in the explorations of
the possibilities offered by the new wave of iqnovations.

As it was said at the beéinning of fhis report, the péttern of
industrialization of Latin America was conditioned by the demand of a burgeoisie
and a middle class with a pattern of consumption equivalent to that of the
developed countries. - As a result it can be qstimated that more than forty ;'Q

. o ) : : . b
percent of the population of the region is outside, or almost outside, the_&i

non staple goods market, and a considerable partisvevén below an adequate 1evel‘_

TR
e
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of provision of staple goods. This tendency . to produce goods not
accesible to a great part of the ‘populationl has been reinforced by the
recent policy - above all in the more industrialized countries, as the case

of Brazil - of exporting manufactured goods to the developed countries in

order to obtain external resources to pay the service of the external debt. !

The production policy proposed by the project is radically |
different, and will be centered on the internal market. The redistribution
of income will allow the effective‘incorporation of the whole population to the
market of goods and services. The main result of this process would be
a change of the pattern of products demand. The average income, which
conditions the market, will be different from that of the advanced
countries, and consequently the pattern of con§umption - at least in the
transition period - should be diffe}ent. It would be a.process similar
.to the one that earlier changed the pattern of goods demand in the advanced
countries through the redistributieniof income induced by the emergence of
the mass production technological style.

Another consequence of the process , by enormously expanding the
productive system, would be increased employment by counter balancing - at least
in the first stage of the transition period - the effect of automatization
and robotization. This will allow a smoothe% transition to the policy of
employment which will be one of the central. characteristics of the new
society. '

One important point of the production strategy is that, given the
international situation, the external resources required for development - 1nputs
incorporation, technology, etc - should come through a favorable external ‘
balance of payments. This means a capacity to compete at the international
level in certain favorable sectors: The exportation policy should be based
primarily - as has been the case in the advanced countries - on the
exploitation of comparative adVantages in areas of production for the internal
market. It should be also stressed that, although the traditional éomparative-»
advantages have been greatly eroded by the technological revolution, the
wide spectrum of natural resources of the region still offers possibilities
that should be carefully explored. v

The industrial policy so sketchly presented above implies the

compatibilization of two objectives: to concentrate on the production of goods L ;

and services for a market which is different from that of the advanced countriés,'-
- and at the same time to introduce and master the new techno]ogles which w1ll*:~7

play a central role in the attainment of the desirable 5001ety. This

e
e
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compatibilization will require a policy of selective protection and opening

which sould be carefully studied.
Environment

One of the characteristics of the proposed society is its compatibility
with the physical environment. We are anot going to refer here to its imp]ications
for the R and D strategy, because the capter devoted to environment presents
énd exelent example of how the two levels we referred to above can be

articulated

The policy for science

The central objective of the pdlicy for science, is to create |
national or regional R and D systems comparable to those of the advanced countries.

The international experience does not offer "recipes'" on which is
the best methodology to create, starting from the present conditions of
Latin America, an R and D system of that magnitude. There are, however, some
criteria that should be taken into consideration.

The rate of growth of a scientific system, assuming no financial
restrictions, is yiven by the capacity to form researchers. These reserches,
on the other hand, can only be formed by other researchers (for this purpose
we consider researcher the person capable of perform research independently,
or under the general supervision of a high level scientist). Therefore,
the growth of the system dependes basically on two factors: the initial
number of scientists, and its rate of growth. |

.The only way to estimate the poséible rate of growth of the
researchers, is to examine the international experience. We cannot discuss
. here in detail that experience, but many experts in the developed countries
consider that it is very difficult to exceed a growth rate of 10%. Although
there are a few exeptions - Japan reached 14% between 1953 and 1964, and China
greatly surpassed that growth rate in the period 1949-69 - it seems reasonable
to accept the 10% rate as a limit. It should be taken into:account fhat to

obtain such a rate of growth the country should make a real "war effort"

8

in the field of science and technoldgy. - e vy p { »\

A most important problem is to determine which should be in the o 15 Qﬁ{

growth process the relative weight of the diffefent disciplines or knowledge areqs.?%

¢
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Taking into consideration that the present regional R and D systems - due to
to their historical evolution - have serious deformations '
it is not advisable the simple solution of making them grow maintaining
- the present relative composition

The most appropriate'cqiterion, in?the short and medium
term perspective , ' is to make thé systems gr6W‘ - particularly in the areas
of applied - and development research - as a function of the demand of the
great problems that society has to confront. In the long term horizon, the
objective should be to prepare R and D systems diversified and flexible
enough  to be able' to cope efficiently with any new scientific or

|
technological challenge that may emerge.

_ In the area of basic research stfictu sensu the criteria for its
development should be different from the ones applied in the other research
categories. In this case the orientation of the research should be left
to the scientists temselves, and the State should allocate to basic
research a constant proportion of the total resources spent in the R and D
system., On the basis of the international. experience, the amount of
those resources should be of the order of 15 to 20% of the total budget for
science and technology.

The cost of developing an' R and D System can be estimated with an
acceptable acuracy. On the basis of the numbef of researchers it is possible to
estimate the total personnel of the system - technicians, administrative
staff, etc - in each stage of ifg development. According to the international °
experience, the cost of personnel represents between 60 and 70% of the totﬁl
cost. »
| As to the overall résources that a country can allocate to science and
technology, it depends on many factors that: we . cannot discuss here.
Hewever, there is a general agreément that it should be of the order a

20or 3% of its ONP.
Regional'C@operamiom

Preliminary estimates, and just common sense, show that it wouid
| . . !
be practically impossible for the countries of region - even for the largest ' -
ones in terms of human and material resources - taken individually to cope =

with the challenge represented by the present process of world transformationfj€¥ff“

ol
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There have been several efforts at integration at the regional or
subregional levels in latin America but the results, up to now, have’been
rather poor. There is now a growing awareness that without an effective
economic and scientific and technological integration, . there is little hope
of an equiﬁable insertaion of the region in the world order that will
emerge from the world crisis. We hope the results of the TPAL project will:

. R t
contribute to reinforce that awareness.

&
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- Buenos Aires.

Herrera, A.0. (1985) America latina y la nueva onde‘de innovaciones
(Latin America and the New Wave of Innovations). Ciencia -
Tecnologia y Desarrollo, vol. 9, n@s l—4,pp. 33-53, Bogota,
Colombia, 1985. - - ' ‘

Herrera, A.0. (1985) Novas tecnologias e os cenarios do futuro. v
(New Technologies and Future %cenarios) Fundacao J.Pinheiro,
Vol. 14-15, pp. 215-226, Belo Horizonte, Br.

e e T e

Herrera, A.0.  (1988) Impact of the New Technologies on Society.
Effects on Social Sciences Research. The question of ?

Policies. Proceedings of the:VIII General Conference'ofjv; SR
the International Federation of Social Sciences Organizations; =

News lelter Special Issue: Océasional Paper VI, IFSSO, p.10526,
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Herrera, A.O0. (1984) A Strategy for the Integrated Application of
New and Traditional Technologies. In Thornton, M. and
Willnes, J. (ed.) Science Kniowledge and Power, Esp.

Publications Ottawa, Canada.
. : |
t

Herrera, A.O. (1985) Reflexoes sobre o planejamento cientifico e
tecnologico. (Considerations ébout Scientific and |
Technological Planning). Conselho Estadual de Ciencia

e Tecnologia do Estado de Sao Paulo, Sao Paulo.

Herrera, A.O. (1985) America Latina y la nueva onda de innovaciones
Alpunos criterios para definir areas’ priorirariaq de
1nvest1gdc1on. (Latin America and the New Wave of Innovations.
Some Criteria for Defining Priority Research Areas).

Presented at a meeting of ‘the UNDP, Bariloche, Argentina,

1985, 20p.
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2. Textos para Discusion PTAL/NPCT (Oiscussion Fapers)

Tapia, J. and Pacheco, C. (1985) A Politica Governamental em
Comunicacoes e Informatica. (G0vernmenta1 Policy on

Communications and Informatios), n? 1.

Dagnino, R. (1985) Aspectos tecnologicos e economicos do Armamentismo

(Technological and economical aspects of armentism), n? 2.

Queiroz, S. and Mitlag, H. (1985) Tendeéncias de desenvolvimento
cientifico e tecnologico em materiais. (Trends on the

S & T development of New Materials), h@93

Salles Filho, S.L.M.; Queiroz, S. and Cerantola, W. (1985)
Biotecnologia e Produgao de Farmacos: Uma primeira avaliagao
estratégica} (Biotechnology and Pharmaceutical products: a

preliminary strategical evaluation), ne¢ 4,

Tapia, J. (1985) Tendencias em_Microeletranica. (Trends on

Microelectronics) , ne 5,

Furtado, A. and- Motta, J. (1987) A nova onda tecnolégica e a
divisao internacional do . trabalho..(The new technological

wave and the international division of labor) , ne 6.

Herrera. A.O. and Dagnino, R. (1986) Prospectiva Tecnologica péra
América Latina. (Technological Prospective for Lalin

Americal), n? 6A

3. Documentos internos (Internal Reports)

" Tapia, J.R.B. (1984) A Politica Nacional .de Informética: 1970-1984, ,
(Brazil's Informatics Policy: 1970-1984). Relatorio de pesquisa
ao CNPg, 153 p., mimeo. ' A.\
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Gitahy, L. and Costa, M.C. ;(1985) Capitulo sobre Emprego, Salarios
e Rotatividade em Impactos Economicos e Sociais da Tecnologia
Mtcroeletranica na Indistria Brasileira - Estudo de caso na
montadora "B" de Automoveis. -(Chapter on Employment, Wages
and turn over in Economic andﬁSocial Impacts of microelectronic
Technology in Brazilian Industby: a case study of one
automotive factory). Relatorio de Prdjetos PNUD/0O15% do CNRH/
IPEA, CEDEC e prbjeto do NPCT com apoio do CNPq, 46 p. ‘

Fleury, A.C.C. (1986) Sobre a relagéé entre Universidades e Empresas
(Relationships between Universities and Enterprises). Projeto

Iducagao e Desenvolvimento Tecnolégico..UNESCO/IDRC,-20p.

Koltay., C. (1986) 0O EnsinofProfissiénalizante no Brasil (Estado da
Arte). (The Technical education in Brazil (State of the Art).

Projeto Educagao e Desenvolvimento Tecnolégico UNESCO/IDRC,16p.

Salerno, M. (1986) Automagao, Organizagao do Trabalho e da Produgao
(Automation and Work Organization). Projeto Educagao e

Desenvolvimento Tecnologico. UNESCO/IDRC, 22p

Abreu, A. (1987) Novas Tecnologias e Mercado de Trabalho: As novas
formas de assalariamento precéfio. (New Technologiecas and _
Labor Markets). Proj. Mudanga Tecnica e Natureza do Trabalho

PGCT/PADCT/CNPq, 87p.

Dwyer, T. (1987) Um Salto nho Escuro? (A leap into unknown: an
interpretative essay on technological change). Proj. Mudanga
Tecnica e Natureza do Trabalho. PGCT/PADCT/CNPq, 40p.

Hewitt, T. (1987) Automation 1n Brazil's Electronic Industry: An
.overview of Trends and the Implications for Labour. Proj.

ducagao e Desenvolvimento Tecnologico, UNESCO/IDRC, 25 n.

Possas, M. (1988) As principais aboraagens cohtemporaneaé a Economia
da Mudancga Tecnolégiéa: um comentério. (The main ' Lo |
contemporaneous approaches to "the economics of technical-. | . .
change). Proj. Mudanga Tecnica e Natureza do Trabalhd. S
PGCT/PADCT/CNPq, 64p. - - o '
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Tapia, J. R. B. (1988) 0 processo de institucionalizagao da Politica
de Informatica (hicroelectronics policies consolidation:
slate intervention). PGCT/PADCT/CNPq. 109p.

Queiror, S.; Mitlég, H.; Caram, R. (1985) Novos materiais:
subsidios para uma éstratégia de desenvolvimento cientifico e
tecnologico (New Materials: Elements for a Strategy for
Scientific and Technélogical.Development) (Campinas: HPCT/
UNICAMP-Ministério de Ciencia e Tecnologia, 117 pp)

Salles Filho, S.L.M.; Bonacelli, M.B.M. & Del Bianchi, V.L. (1987)
Biotecnologia e produgéo de alimentos -(Biotechnology and
food production). NPC1/UNICAMP, 65p.

Silveira, J.M.F.J. & Salles Filho, S.L.M. (1988) Biotecnologia:
conceituagao, evolugao recente e impactos setoriais.
(Biotechnology: concepts, evolution and setoriél impacts).
TE-UNICAMP, NPCT/UNICAMP, 20p.

Dagnino, R. (1987) Novos maleriais e energia elétrica: tendéencias
¢ perspectivas para o Brasil. (New materials and electrical
energy: trends and perspectives for Brazil). NPCT/UNICAMP.

novembro, 89p.

Dagnino, R. (1987) Cooperacién e Integracién Latinoamericana:
obhataculos y perspectivas. (Cooperation and Integration in
Latin America: obstacles and perspectives); NPCT/UNICAIAP

20 p.

lHetrera, A0, (1984) Transférencié de Tecnologia N Tecno]ogias
apropiadas contribucion a una vision prospectiva de largo
plazo.  (Transference of Technology and Appropriate
Tecnologies: Contribution to'a Long Term Prospective Vision).
NPCT/UNICAMP, 25p.

|
t
i

Herrera, A.O0. (1984) Long Term Global Forecasting in Latin America:
its Significance in the WorldEFuture Debate.
NPCT/UNLCAMP, 23 p. | '
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AREA OF TRENDS IN SCIENCE AND TECHNOLOGY
NPCT/UNTCAMP
SEMINARS

a) Attendance at seminars with presentation of results of the

project or related to the project.

} Seminario Nacional em Politica de Ciéncia e Tecnologia
(National Seminar on Science and Techhology Policy) -participation in

the 1984 to 1986 meetings.

Seminario: "Oportunidades Imediatas de Desenvolvimento
Cientifico e Tecnolégico em Novos Materiais" (Present opportunities
in Scientific and Technological development of new materials).

Rio de Janeiro, 1987.

Forum sobre materiais. Materiais avangados vs materiais
-convencionais (Forum on materials: New materials vs traditional

materials). Séo Carlos, SP, 1987.

XL11 Congresso Anual da Associagao Brasileira de Metais - R
(XLIL Annual Meeting of the Brazilian Society for Metal Studies).

Salvador, Bahia, _1987.

Mudangas Tecnologicas e Transofrmagoes no processo de Trabalho:
0 uso da  Microeletronica. Apresentado no VIII Encontro Anual da-

ANPQOCS, Brazil, 1984,

XV1l Congresso Nacionél de Infdrmética (XVII National Congress -

of Informatics), novembro 1984, Rio de Janeiro, 1984

Seminario "Os Efeitos Sociais da Informatica" (Seminar on

Social Impacts of Informatics) SEI, Brasilia, october 1984,

Seminario sobre os Efeitos Sociais da Automagao Industriali;['
na Industria Automobilistica (Seminar on Social impacts of i'”
Industrial automation on th¢ car inddstry) CEDEC, CNRH-IPEA, 5;
DIEESE, S.Paulo, August, 1985, ' ' : . ;
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Seminario Inovagao Tecnoldgica, Modernizacao Industrial e
Trabalho (Seminar on Technological Innovation Industrial renewal
and Labor) SEPLAN/IPEA/CENDEC, Brasilia, november, 1986,

Seminario Brasil-Alemanha sobre Automacao Industrial, (Seminar

Brazil-Germany on Industrial Automation) Sao Paulo, december 1987.

Seminario Franco—Brasileiro: Biotecnologias e Desenvolvimento.
(Franch-Rrazilian Workshop: Biotechnology and Development) Rio
de Janeiro, June 25-27, 1984. PUC/RJ.

11l Seminario de Engenharia e Tecnoloéia de Alimentos (LT
Workshop of Food Technology) Saa:Paulo, May 13-16, 1986. Promogao
SBCTA. ’

ITI Ciclo de Debates sobre Ciéncia e Tecnologia de Alimentos
- (II1 Workshop ou Food Science and Technology). Brasilia, october
13-16, 1987. Promogao SBCTA e FAO

T1 Simposio Latinoamericano de Politica Cientifica o Tecnologica
(11 Latin American Simposium on S&T Policy). Rio de Janeiro, april
1986,

Congresso Latinomaeicano de Sociologia (Latin American Congress

. i !
of Sociology) Rio de Janeiro, March 1986.

Fncontro Anual da ANPOCS. (Annual Méeting of the Bragzilian
Sociolopy Association) participation in the 1984-1985, 1986, 1987

Itemtinge,
seminario Nueva Estrategia de Industrializacion para Colombia.

(Seminar New Industrial Strategy for Colombia) Bogoté, July 1985.

Reunion sobre comportamiento de la Comunidad Cientifica en ..

America Latina y en el Peru. (Scientific Community behaviour in @

C A an

‘Latin America) IDRC/GRADE, Lima, peru, June 1986. | o
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Seminario sobre Estudos Prospectivos (Seminar on Prospective

Studies) UNESCO. Caracas, February l98§.

Reunion sobre Impactos de la Revolucion Tecnolégica en el l
“desarrollo de America Latina (Meetings on the Impacts of the
Technological Revolution in the Latin American Development).

Santiago, december 1987,

X1V International Congress of Latin American Studies Association

New Orleans, March 1988.

MEETING OF Expert Group: "Gran Prograﬁme I.
Reflexion sur les Problems Mondiaux et Estudes Prospectives,; UNESCO,

Faris, Dec. 15-17, 1988..

Eight General Conference of the International Federation of

Social Sciences Organizations'!" '"Key note speech on "Social Impact
of

Question of Policies" ,‘Praga,'Czech. "Oct. 5-10, 1987.

the New Technologies: Effectsvgg Sogcial Sciences Research. " The

Seminar on "Prospective for the Formulation of Science_and

Technology Strétegies”. Paper presented: '"Theoretical Background -

of the Prospective Methodology. The Case of the Technological

'Prospedtjve for Latin America project, OEA, Universidad de Buenos :
Aires, Sept. 23-25, 1987.

R

International Seminar;on  "Natural Resources and Internationglj

Peace". Presentation The New Technologies and their Implications

for the Use of Natural Resources.". Maracaib, Ven. it‘f3



[T Latinomaerican Seminar "Jorge Sabato" " on Scirnce and

Technmology Policy, OEA-CSIC, Madrid, Spain, June 1986,

Meoting on "Regional and Subregional Cooporation and
Bociocullural factors which Facilitate Integration" - Presenlalbion:

Regional 'Technological Prospective, SELA-CAF-UNESCO, Caracas, Feb,

24-26, 1986.
Meclting on the Applications of the New Advanced Technologies,

Banco de la Provincia de Buenos Aires, B.A., Argentina, Oct. 29, 1985,

| _ _ .
Remional  Seminar on Science and Technology, UNDP, Bariloche,

Arg., Oct. 21-26, 1985.

International meeting on "Prospective, Impact Evaluation |
~and Social Participation in the Scientific and Technological

Development". Presentation: The Impact of the New Technologies

on Sociely: a Prospective Approach" CNPq-QER, Rio de Janeiro,
May 24-26, 1988.

c

Internaliional Workshop on Advanced Technologies Alert Systems.

Presentation: Two Latin American Experiences in Forecasting,

German Foundation for International Development, Berlin, Dec. 1985,

Seminarios Biotecnologia e Desenvolvimento Nacional
(Workshop, Biotechnology and National Development). Campinas, Aapril
14 ¢ 1% 1986, Organizacao NPCT/UNICAMP. Apoio CNPg, UNU/IDPEC,
UNTCAMD '

"Reuniao Lalbinoamericanad Biotecnologia, Produgao Agricola
e Recursos Naturais Renovaveis (Workshop: Biotéchnology,
Agriculture and Renovable Resources). ,Campinas, april 16-18 1986.
Organizagao NPCT/UNICAMP, apoio UNU/IDRC e UNICAMP.

Ciclos longos e Prospectiva Tecnolégica (Long Cycles and :

Technological prospective). Campinas, September 1984,
g
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AREA OF URBAN ENVIRONMENT AND DEVELOPMENT )
LIST OF PUBLICATIONS/CEUR
1. Articles in jéurnals, books and congressess
Gutmén, P. (1987) Urban Growth and technological change in Latin
America. Cieites, wvol. 4, n®? ?, May, 137-161 pp.
Finquelievich, S & Laurellii E. '(198g) ~Procesos de urbanizacion y

. i i
Cambio Tecnologico (Urbanization Processand Technological

Change). Medio Ambiente y urbanizacién, n? 22, March, 33-39 p.

2. Textos para Discusion (Discussion Papers)

Gutman, P. (1985) Relacionando escenarios economicos, tecnologicos
y ambientales (The relationship between economic, technological
and environmental scenarios). Textos para la discusion 06

Barilocne: Fundacion Bariloche, 34 pages).

A, Documecnltos internos (Internal Reports)

Cotic, A. & Finquelievich; S. (1988) Relaciones entre cambio
teonolégico y estrucéura urbané: el taso de Buenos Alreg
(Technological change and urban structure: the Buenos Alres
Melropolitan Area case) presented at the Seminar on
Technological changes and Urban growth in Latin America (Buenos

Aires: PTAL/CEUR, 61 pages).

Cotic, A. (1988) Tecnologia en la ciudad latinoamericana: diagnéstiqof‘,
y estrategias (Urban technology in Latin American cities ;,? :
cvaluation and proposals) (Buenos Aires: PTAL/CEUR, 31_pages)gf‘




Gutman,

Cotic,

Roffman,

16

P.  (1987) Cambio tecnologico y crecimiento urbano: una
agenda para la investigacion en América Latina (Urban growth
and technological change: An agenda for a research programe
in Latin America) presented at the Seminar '"La ihvestiﬂacién
urbana en America Latina: caminos recorridos y por recorrer",
Quito, 7-11 Sept. (Quito: PTAL/CEUR, 15 pages).

A. & Finquelievich, S. (1987) Urban Development and
Technological Innovalion: The' Case of Buenos Airess; presented -
at the XIV IHAS World Congress on Housing '"Unnovation

in Sciences and Techhology for the Future'", Berlin, 13-17,

oct. (Berlin: PTAL/CEUR, 25 pages).

R. (1987) Proyeccion de pobiacién y estimaciones de
requerimiento de viv1enda‘en America Latina y el Caribe
(1980-2025) (Population growth estimations and housing
demands in Latin America and the Caribes 1980-2025) (Buenos
Aires: PTAL/CEUR, 34 pages).




MEETINGS ORGANIZED BY CEUR
WITHIN THE TPLA PROJECT

|
i

e Workshop on "Urban growth & ’P(}(:llrl()J ogical Chanpgoe'  hold ol Lhe
Latin American Countries of Sociat Sciences (CLACSO).
Pusnos Aires, June 22, 1987.

2. International Symposium on urban growth and technological change
in Latin America. Held in Buﬁnos Aires, May 3-5 1988

with attendants from Argentinaﬂ L.America, Europe and USA,

22 papers presented,?4 round t?bies, 110 participants.

f

PRESENTATION OF CEUR/TPLA PROJECTS
AT OTHER ACADEMIC MEETINGS

1. International Symposium-Latin America population, resources,

environment, Quito, Ecuador July 1987.

2. Internntional Symposium-Urban research in Latin America, Quite;

lcuador, September 1987.

3. XTIV I.H.ALS.  World Congress on Housing: Innovation in Sciences
and Technology for the Future, Berlin October 1987.
. L | . , . ~
4. Worshop on Municility Interventions University of Sao Paulo,

August  1987.

5. Latin American Cingress on housing for the homeless; Villa Carlos

Parz, Argentina, october 1987.
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AREA ENVIRO&MENT AND DEVELOPMENT
LIST OF PUBLICATIONS GASE/FUNDACION BARILOCHE .
! }
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1. Articles in journals, oooks and congresses
: | .

Gallopin, G.C. (1985) Opciones sociales y el futuro ambiental
de América Latina. (Social options and the
ehvironmental future of Latin America.) In: A Crise
Presente e o Futuro da América Latina (The Present
Crisis and the Future of Latin America) . (Sao Paulo,
CESP, pages 58-66) . ! .

Gallopin, G.cC. (1986) Problemasidel futuro ecoldgico de |
América Latina. QProblems of the ecological future of -
Latin America.) | Boletin  de Medio Anbiente y
Urbanizacidn Ano 4 ;15 3-10. (Buenos Aires).
I .
Gallopln, G. (1987) Prospectlva ecoldgica de América Latina
(Ecological prospective of;Latin America). Realidad
Econdmica, Vol. 78’55—83 (Bﬂenos Aires).

Gutman, P. (1987) Urban growth and technological change in
Latin America. Cltﬁes 4(2): : 137-152 (London).

Gallopin, G.C. (1988) Prospectlva Ecolocha de América Latina
y Revolucion. Tecnologlca (Ecological Prospective for
Latin America and Technological Revolution). In:
Proc. IIT Congreso Latinoamericano sobre Politicas
Cientificas y Tecnologlcasi"clenc1a Yy Tecnologia en
América Latina en el Siglo XXI'"; ©San José, Costa Rica,
1-4 March 1988. } . E :

Gallopin, G.cC. (1988) Las transforﬁac1ones de los ecosistemas
terrestres en Amerlca Latina (The transformations of
‘terrestrial ecosystems in Latin America). Seminario
Internacional "El1 Medlo Amblente entre la Politica y 1la
Economia. Contrlbu01ones Latlnoamerlcanas y Europeas".
[Fund. Konrad Andenauer. Mendoza, Argentina, 26-28
Aprll 1988 (in press) !

' .

Gallopin, G.C. (1988) Ecology and Technological Change in
Latin America: atProspectlve View". International
Meeting: Prospectlve, Impact Assessment and . Social
Participation in = Scientific and Technological
Development. ~ CNPqg/OAS, Rio{de Janeiro, Brazil, 24-26
May 1988 (in press). ' l '
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2. Textos para Discusidn.(Discussion Papers)

Sanchol

Gazia,

uz, L.A.; M.A. Damascos; G.C. Galldpin & H.M.

Gazia (1985) Aprovechamiento de ecosistemas y recursos
naturales renovables en América Latina: Un  analisis
comparativo. = (Ecosystem utilization and renewable’
natural resources in Latin America: A comparative
analysis.) Proyecto PTAL. Textos para Discusion

Fundacién Bariloche/01; 70 pages.

N.M.; M.A. Damascos & G.C. Gallopin (1985) Aprovecha-
miento de ecosistemas y recursos naturales renovables .
en América Latina: Estudios de caso. (Ecosystem
utilization and renewable natural resources in Latin
America: Case studies.) 'Proyecto PTAL. Textos para
Discusion Fundacién Bariloche/02;- 148 pages. .

Morello, J.H. (1985) Grandes ecosistemas de Sudanérica.

(Great ecosystems of South America.) Proyecto PTAL.
Textos para Discusién Fundacién Bariloche/03; 116
pages.

Morello, J.H. (1985) Reflexiones sobre las relaciones

Gutmnan,

Gutman,

Gallopi

Gross,

funcionales de los grandes ecosistemas sudamericanos.
(Reflections on the functional relations of the great
South American ecosystems.) Proyecto PTAL. Textos para
Discusion Fundacién Bariloche/04; 50 pages.

P. (1985) Interaccidn entre productores ruralens vy
ambiente natural. (Interaction between rural producers
and natural environment.) Proyecto PTAL. Textos para
Discusidn Fundacién Bariloche/05; 57 pages. _ !

P. (1985) Rélacionan@o escenarios econdmicos,
tecnoldgicos y ambientales. (Relations betveen
economical, technological and environmental scenarios.)
Proyecto PTAL.  Textos para Discusidn Fundacion
Bariloche/06; 34 pages. L

n, G.C. (1985) Opciones sociales y el futuro ambiental
de América Latina. (Social - options " and the
environmental future of Latin América.) Proyecto PTAL.
Textos para Discusioén Fundacién Bariloche/07; 13 pages.

M. (1985) DEDUC: Sistema interactivo para el
procesamiento deductivo de conceptos verbales. Guia
para el usuario. (DEDUC: Interactive system for the
deductive  processing - of . verbal ‘concepts.  User’s
guide.) Proyecto PTAL. Textos para Discusién Fundacion
Bariloche/08; 69 pages.
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Gémez, I1.A.; G.C. Gallopin & M. Gross (1985) Modelos de la
productividad primaria neta. (Net primary productivity
models.,) Proyecto PTAL. Textos para Discusiodn
- Fundacion Bariloche/09; 52' pages. '
"Gémez, I.A. & G.C. Gallopin (1986) Distribucion geografijica

de la productividad primaria neta en los principales
ecosistemas Latinoamericanos. (Geographical
distribution of the net primary productivity in the
principal Latin American ecosystems.) Proyecto PTAL.
Textos para Discusiodn Fundacién Bariloche/10; 21
pages.

Gutman, P. (1985) Cambio tecnoldégico, escenarios globales,
escenarios regionales. Una perspectiva ambiental.
(Technological change, global scenarios, regional
scenarios. An environmental perspective.) Proyecto
PTAL. Textos para Discusidén Fundacidén Bariloche/11;
30 pages. :

Burkart, R.; B. Marchetti vy J. Morello (1986) Grandes
ecosistemas '~ de México y América Central.  (Great
ecosystems of Mexico and Central America.) Proyecto
PTAL. Textos para Discusidén Fundacion Bariloche/12;
87 pages.

Winograd, M. (1986) Comportamiento de los grandes ecosistemas
suramericanos: Ensayo de elaboracion de los modelos
cualitativos. = (Behavior of the great South American
ecosystens: An effort to elaborate the cualitative
models.) -~ Proyecto PTAL. Textos -para Discusion
Fundacidén Bariloche/13; 422 pages. 13 (Bariloche:
GASE/PTAL, 422 pages).

3. Documentos internos (Internal Reports)

Gallopin, G.C. (1983) Ecological prospective in Latin
America. Forecasting the ecological consecuences of
alternative technological scenarios. Project Proposal.

(Bariloche: GASE/PTAL, 15 pages).

Gallopin, G.C. (1983) Impactos ecoldégicos de las actividades

humanas en América Latina. Un emfogue sistémico.
(Ecological impacts of the human activities in Latin,
America. A systenic approach.) Project Proposal.:
(Bariloche: GASE/PTAL, 9 pages). : :

Gallopin, G.C. (1984) Ideas preliminares sobre escenarios
desde el punto de vista ecoldgico. (Preliminary ideas
of scenarios from an ecological point of view.)

Manuscript. (Bariloche: GASE/PTAL, 6 pages).



Gazia, N.M. (1984) Andlisis de estudios de caso. (dnalysis
of case studies). Manuscript. (Bariloche: GASE/PTAL,
15 pages).

Gross, M. . (1984) DEDUC. Sistema interactivo para el
procesamiento deductivo de conceptos verbales.
Descripcion del sistema ' de computacidn. (DEDUC.
Interactive system for the ‘processing of verbal
concepts. Description of the computing system.)
Technical Report. (Bariloche: GASE/PTAL, .. pages).

Gross, M. (1984) Prospectiva Ecoldgica en América Latina.
Modelos de la Productividad primaria neta. Sistema de
Procesamiento PRODUC. 1. Guia ° del  usuario.
(Ecological Prospective in Latin America. Net primary
productivity models. Processing system PRODUC. 1.
User’s guide.) (Bariloche:  GASE/PTAL, 19 pages).

Gutman, P. (1984) Propuesta para incorporar la problematica
del awmbiente urbano en el Proyecto sobre Prospectivas
Tecnologicas en América Latina. (Proposal to
incorporate the problematic of the urban environment in
the Project on Technological Prospects 1in Latin

America.) ManusQripp. (Bariloche: = GASE/PTAL, 5
pages) . s ' '

Gutman, P. (1984) Algunas ideas respecto de la interaccion
tecnologia-ambiente para los escenarios de principios
del siglo XXI ‘-en América Latina. (Some ideas
concerning the interaction technology-environment for
the escenarios of the beginning of the XXI century in
Latin America.) Manugcript. (Bariloche: GASE/PPAL, 7
pages) . v

Sancholuz, L.A.; M.A. Damascos; G.C. Gallopin & HN.M.
Gazia (1984) Estado y uso de recursos y manejo de
ecosistemas en América Latina. (State and use of
resources and management of  ecosystems in Latin
America.) TFinal Report. (Bariloche: GASE/PTAL, 73
pages). ‘

Damascos, M.A. (1985) : Aprovechamiento de ecosistemas vy
recursos naturales renovables en América Latina:
Nuevos estudios de caso. (Ecosystem utilization and
renewable natural resources 1in Latin America.)

Technical Report. (Bariloche: GASE/PTAL, 62 pages).

- Damascos, M.A. (1985) Revision de . la bibliografia de los
restantes grupos del Proyecto PTAL. DBiotecnologia y
nuevos materiales. (Revision of the bibliography of
the remaining groups of the PTAL Project.
Biotechnology and new materials.) °~ Manuscript.
(Bariloche: GASE/PTAL, 21 pages).



Gallopin, G.C. (1985) Problemas del futuro ecoldgico de
América Latina. (Problems of the ecological future of
Latin America.) Presentation in the Regional Seminar on
Global Habitability, Buenos Aires, August 5-8, 1985.
(Bariloche: GASE/PTAL, 11 pages). :

Gallopin, G.C. (1985) Proyecto PTAL: Ideas acerca de la
integracion de las diferentes Areas de investigacidn.
(Project PTAL: Ideas regarding the integration of the
different areas of investigation.) Manuscript.
(Bariloche: GASE/PTAL, 4 pages).

GASE (1985) Posibles efectos ambientales de 1las nuevas
tecnologias. . (Possible environmental effects of the
new technologies.) Meeting in Bariloche, April 26-27,
1985 (Bariloche: GASE/PTAL, 3 pages).

Gross, M. (1985) Escenarios socio-econdmicos de la
‘ prospectiva tecnoldgica para América Latina. Un modelo
logico preliminar. (Socio-economic scenarios of the
technological prospective for Latin America. A
preliminary 1logical model.) Manuscript. (Bariloche:
GASE/PTAL, 56 pages).

Gutman, P. (1985) Technological change and the urban environ-
ment. Manuscript. (Bariloche: GASE/PTAL, 6 pages).

Sancholuz, L.A. (1985) The functioning of Latin American
ecosystems. Manuscript. (Bariloche: GASE/PTAL, 4 pages)

Sancholuz, L.A. (1985) Memorias de la reunidén de trabajo
sobre Prospectiva Ecoldgica en = América Latina.
(Narrative of the workshop on Ecological Prospective in
Latin America.) Internal Report. (Bariloche:
GASE/PTAL, 15 pages). :

Damascos, M.A. (1986) Analisis del contexto ecoldgico global
(basado en informacién secundaria). (Analysis of the
global ecological context (based on secondary
information).) Technical Report. (Bariloche: GASE/PTAL,
43 pages). :

Damascos, M.A. (1986) Superficie de los grandes ecosistemas
sudamericanos. (Surface area of the great South
American ecosystems.) Technical Report. (Bariloche:
GASE/PTAL, 12 pages). '

Damascos, M.A. (1986) Revision de la bibliografia de los
restantes grupos del Proyecto PTAL (continuacidn).
Area Microelectrdnica. (Revision of the bibliography
of the remaining groups of the PTAL Project
(continuation). Area Microelectronics.) (Bariloche:
GASE/PTAL, 14 pages). :



Damascos, M.A. (1986) Consideraciones acerca de la teoria
CO2/cambio climdtico. Primera parte. (Considerations
on the C€O2/climatic change theory. First part.)
Manuscript. (Bariloche: GASE/PTAL 10 pages) .

Gallopin, G.C. (1986) Proyecto Prospectlva Tecnologlca para

América Latina. Area medlo ambiente y desarrollo. EI

modelo de simulacidén (versioén preliminar). (Project
Technological Prospective for Latin America. Area
environment and development.  The simulation model
(preliminary versioén).) Technical Report. (Bariloche:
GASE/PTAL, 18 pages). ‘ '

GASE (1986) ‘Actividades productivas, medio ambiente vy
desarrollo en 'América Latina (versidn completa) .
(Productive activities, environment and development in
Latin America (complete ver51on) } Technical Report.
(Bariloche: GASE/PTAL, 157 pages)

Gdémez, I. (1987) Superficie natural alterada y cultivada en
los grandes ecosistemas sudamericanos. (Natural,
altered and cultivated surfaces in the great South
American ecosystems.) Technical Report. (Bariloche:

GASE/PTAL, 8 pages).

Gomez, I. (1987) Tierras cultivadas en América del Sur. Super-
ficies, produccion y rendimientos. (Cultivated soils
in South - America. Surfaces, production and yields.)
Technical Report. (Bariloche: GASE/PTAL, 12 pages).

Gomez, I. & G.C. Gallopin (19&7) Potencialf7agrjcola en
Awérica Latina. (Agricultural - potential '‘in *Latin
America.) Report. (Bariloche: GASE/PTAL, 49 pades).

Sancholuz, L.A. con las contribhciones de I. Goémez, V.
Rusch, M.A. Damascos y G. Igles1as (1987) Act1v1dad°“
productivas, medio ambiente y desarrollo en América
Latina (informe final). = (Productive activities,
environment and development in Latin America (final
report).) Manuscript. (Bariloche: = GASE/PTAL, 813

pages) .

- Sant’ana Diegues, A.C. (1987) Ecossistemas marinhos e sua

ddegradacao nha América do Sul, Central e Caribe.
(Marine ecosystems and their degradation in South and
Central America and the Caribbean.) Preliminary Report.
(Bariloche: GASE/PTAL, 162 pages)

Gallopin, G.C. (1988) Prospectlva ecologlca de Amerlca Latina
y revoluciodn tecnoldégica.  (Ecological prospective of
Latin America "and tgchnologlcal revolutlon )
Manuscript. (Bariloche: GA?E/PTAL, 34 pages)

: ¥
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Gallopin, G.cC. (1988) Las transformaciones de ‘los ecosistemas

i
i

i

P ‘ 4
terrestres en América Latlﬁa. (The transformations of !

the terrestrial | ecosystems in Latin . 'America.)
Presentation in the International Seminar "E1 Medio
Ambiente entre |1la Politica y 1la Economia.
Contribuciones Latinoamericanas Y Europeas" - (The

Environment between the Politics and . the Economy. ..
Latin American and European Contributions), . Mendoza,

Argentina, April 26-28, 1988. (Bariloche: GASE/PTAL,
14 pages). i oo '
‘ |

Gallopin, G.cC. (1988) ﬁcology and technological fchange in

Latin America: A prospective view. Presentation in

the International | Meeting {"Prospectiva, Avaliacao de .

Impactos e Participacao Social no Desenvolvimento
- Cientifico e Tecnologico" (Prospective, Evaluation of
Impacts and Social Participation in the Scientific and

Technological Development.); Rio de Janeiro, May 24-26,

1988. (Bariloche:?'GASE/PTAF, 18 pages).

. | o | .

Winograd, M. Memoria dé la reunibn Nuevas Tecnologias y el
Futuro Ecoldgico de Américaj Latina. (Narrative of the
meeting New Techndlogies and the Ecological Future of
Latin America.) (Bariloche: %GASE/PTAL, 13 pages).

| | . )

: ; i
Winograd, M. (1988) Estimaciodn de superficies y uso de. las
tierras en los ecosistemas de Suramérica, Centroamérica
y Méjico. (Estimation of surface areas and utilization
of soils in the ecosystems; of South America, Central

America and Mexico.) . Intetnal Report. (Bariloche:

GASE/PTAL, 26 pages). 1

) : , ! ] ] j’ 4 ] .

Winograd, M. (1988) Clasificacién de 1los ecoslistemas de
Suramérica, Centroamérica y|Méjico por zonas de vida.
(Classification ofi the ecosystems of South America,

Centro America and Mexicoi:by life zones.) Internal
Report. (Bariloche; GASE/P?AL,*lB pages) .
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i . 135
AREA ENVIRONMENT AND DEVELOPMENT

SEMINARS

a._ __Nhttendance at seminars with presentation of results
of the proiject. ‘ j ’

A Crise Presente e o Futuro de America Latina.
Annual meeting of the SBPC. Sao: Paulo, Brazil, 1984.

Regional Seminar on Global Habitability. Buenos

Aires, Argentina, August 5-8, 1985. Columbia
University, USA - Fundacion - Bariloche - CONICET
. (National Council for Science and Technology,

Argentina).

Expert group meeting bﬁ impact of new and
emerging areas of Science and Technology on Developing
Countries, Buenos Aires} Argentina, 8-12 December 1986.

Tenth Annual Scientific Conference "Alexander von
Humboldt". Sociedad Cientifica Argentina. Buenos
Aires, October 2 1987.

Third Latinamerican Congress about scientific and
technological policy. "Science and technology in Latin

- America at the XXI Century". San José, Costa Rica. 1-4

March 1988. :

Tnternational sewminar. The environment betiwzen

politics and econonmics. Latinamerican. and european
contributions. . Mendoza, Argentina. 26-28 april 1988.
CIEDLA - Konrad Adenauer Fundation.

Reuniao Internacional. Prospectiva, Avaliacao de
Impactos e Participacao Social no : Desenvolvimiento
Cientifico e Tecnologico. CNPg e OEA. May 24-26 19883,
Rio de Janeiro, Brazil. : o , :

b. _Attendance at seminars related to the project.

Seminar on Biotechnology and National Development
and Seminar on Agricultural Production and Natural
Renewable Resources. April 14-18, 1986. Campinas, SP,
Brazil. W, : o
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c. Meetings coordinated by GASE}

t

Regional meeting of senior Latin American
ecologists. Buenos Aires, Aug. 8-10, 1985.

Seminar on New Technologies and the Ecological
Future of Latin America. Bariloche, Nov. 9-12, 1987.

d. Attendance to the méetings of the Executive
Committee. : ' :

Campinas, Brazil, 1-3 Aug., 1983:

Campinas, Brazil, 21-26 May, 1984.

Caracas, Venezuela, 4-8 Sept., 1984.

Campinas, Brazil, 26-30 Nov., 1984.

Mexico City, Mexico, 2 July, 1985. '
Buenos Aires,. Argentina, 5-9 Nov., 1985 (hosted by
GASE/FB) . 4 . .

Campinas, Brazil, 7-10 April, 1986.

Caracas, Venezuela, 13-16 Oct. 1986.

Cawpinas, Brazil, 23-26 March, 1987.

Campinas, Brazil, 24-29 August, 1987.

' Campinas, Brazil, 1-9 April, 1988.



|
TRAINING ACTIVITIES

No special training activities were performed in
relation to the project. Postgraduate students reshaped
their research activities to include concepts developed
fovr it. 1

l
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AREA OF SCIENTIFIC AND TECHNOLOGICAL CAPABILITIES
LIST OF PUBLICATIONS
SCIENCE AND TECHNOLOGY AREA/CENDES
I. Articles in journals, books and congresses .
Balderrama, R. (1987) Estado actual del esfuerzo de ID en fucntes

alternas de energia en Venezuela y algunas opciones parn
su valorizacion (Current State'of the R and D Effort in
Alternative Energy Souroes in Venezuela and Some Optiona

“for its Improvement) (Caracas: Cuadernos del CENDES n" 8),

De La Cruz, R. (1986) Venezuela en busca de un nuevo pacto social.
Alternativas frente a la declinacién de1 modelo socioevéno—
mico actual (Venézuela in Search of a New Social Pact.
Altenatives to the Decline of ‘the Current Socioeconomic lModel).
Colloquium: Venezuela hacia el 2000. ILDIS-UNITAR-CENDES
Caracas, November’ Puﬁlished in! the book: Venezuela Hacia
cl 2000, desafioé-y ohciones (Ebitorial Nueva Sociedad-T1LDIS-

UMITAR/PROFAL, Caracas) pp. 247-268.

Jaen, . M.H. (1987) Atencion primaria de salud: estudio de las
tendencias en la produccién de conocimientos sobre el tema y
analisis de algunas experiencias en America Latina (Primary
Health Cafe: Study about the Trends in the Knowledge
'roduction about the Subject and Analysis of Some LExpericnces
in Latin America) (AVFDIS ChNDES Caracas), 57 pp. '

Licha, » (1987) La ensenanza de la ingenieria en Venezuela.
Investig 401on o innovacion ? (The Teaching of Engineering
in Venezuela., Research or Innovgtlon ?), Ciencia Academlca
en la Venezuela Moderna, H. Veésuri,'edjtor (Fondo FEditnrial
Acta Cientifica Venezolana, Caracas), pp. 77-102. ‘
Pirela, A. (1984) La ingeniéria eléctrica y electronica en la _-i]"'

trayectoria del cambio tecnologico - Un estuaio de caso sobre



§

. . :
Venezuela (Eletric and Eletron@c Engineering in the
Trajectory of Technological Chémge ~ A Case Study about
Venezuela), Ciencia Académica en la Venezuela Moderna,
I, Vesanri, editor -(Fondd Ldilorial Acta Cienkifica

Venezolana, Caracas).

CTirela, Al (1984) Aspectosidefinitobios de un programa nacionnl
de desarrollo tecnoldgico e industrial en electrdnica
(Definitional Aspects of a National Technological and
Industrial Development.Programfin Electronics)_ (Investipacion
y Gerencia , vol 1, nt 3, Jul&—September, Caracas) pp.191-161.
Plas-Power, I. (1987) La visidn ciedtificista de la informatica:
el proceso de informatizacion de la literatura sobre el
futuro.(The Scientistic View oﬁ Informatics: The Informaliza-
tion Process of the Lrteratureiabout the Future) (Cuadernos
del CENDES, n® 8, Caracas). ’
lengifo, R. (1984) La SOCJologla en Venezuo]a' institucionalizacion
y ¢risis. El caso de la soclologla y la antropologia en la
Ucv .  (Sociology in Venezuela: Institutionalization and Crisis.
The Case of Sociology .and Anrrnbpology at UCV), Ciencin
Académica en la Venezuela Moderna, H.  Vessuri, editor
(Ffondo Editorial Acta Cientificé Venezola, Caracas), pp.!73-212.
. i

'
]

vRoyos, doFe oy Sutbw, J. 61984) L.a computaciéﬁ eon Venezoaaelo:
evolucion de la actividad docente y de la investigacién “an
Ja UCV (Computer Science in Venezuela: Evolution of
Teaching and Research at Ucv), Ciencia Academlca en la
Venezuela Moderna, H.‘Vessurl egltor (Fondo Editorial

Acla Cientifica\@nemﬂgna, Carac?s), pp. 103-134,

Ruiz Calderon, H. (1987) El proceso de modernizacion, los es specia—
listas y la prospectiva soc10h1storica (Modernization Prﬂ(PSS
Specialists and Sociohistorical . Prospective) Cuadernos ‘el

CENDES, n? 8, Caracas).



l/!()r;-

Texera, VY. (19845’La bioiogié en un contexto periferico: la
Fseuela de Biologia de la Universidad Central de Venezuela
(R}olony in a Peripheral Context: The Biolopy School of the
Central University of Venezuela), Ciencia Académica en la '
Venezuela Moderna, H. Vessuri edltor (Fondo Editorial Acta

Cjontifica\kmezokumq‘Laracas),;pp. 47-76

Toxora, v, (1986) Bioltecnologia y agricultura. Cultivo de Eejidos
vegetales en Venezuela (Biotechnology nnd Agricul ture.
Plant Tissue Culture. in VeneZuela). Acta Cientifica

Venezolana, vol 37, n¢? 1, Caracas).

Texera, Y. y Di Prisco, M.C. (1986) (Editors). Biotecnologia:
Oportunidades para Veneiuela (Biotechnology: Opportunities
for  Venersuela) (Fondo Editori%l Acta Cientifica Venezolana ,

Caracas).

Uribe, G. y Lander, E. (1987) Acciodn eocial efectiv1dad simbolica
y nuevos ambitos de lo politico en Venezuela (Soc1al Action)
Symbolic Effectiveness and New Political Domains in Venezuela),
Conferencia Internacional XX Aniversario de CLACSO: "Identidad
Latinoamericana, Pre—Modernidad, Modernidad y Post-Mcdernidad",

Buenos Aires, october.
Vessuri, H. y Diaz, E. (1984) E1 desarrollo de la quimioa
cientifica en Venezuela. (The Development of Scientiflic
Chemistry in Venezuela), Ciencia Academica en la Venozunlna
Moderna, M. Vessuri editora, (Fondo Editorial Acta Cientifica

Venrzolana, Caracas), pages 305<350,.

Vessuri, H. (1984) Qué investigar en Ahérica Latina? . (What, resoeneeh
to do in lLatin Amoricaf), Acta Cientifica Venezolana, vol. 25,
nt o1, Caracas, pages 147-160.

Vessuri, H. y Diaz, E. (1984) La forma01on del investigador cientifico.
basico a traves de los programas de becas. El caso de los
quimicos (primera parte) (The Training of the Basic Research
Scientist Through Scholarship Programs. The Case of the
Chemists, First Part), CyT (CONICIT Journal), vol. 2, no l;
Caracas, pages 18-27. . - ; Co

Vessuri, H. (1984) The Search for a Sofentjfjc Commuhity in Venezuele:
from Isolation to Applied Research Minerva, vol. 22, n?9 2,3'. '
pages 196-235, .

¥, s
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Vessuri, Il. (1985) The Reception of Modern Science in Venezuela.
Cross Cultural Diffusion of Science: Latin America. J.J.
Suldaﬁm editor, Symposium UCross Cultural Transmission of
Natural Knowledge and its Social Implications: Latin Amnrica;
Vol., V, Acts of the XVIIT International Congress of History
of HBecience, (Berkelex: Calif.,éSl July - 8 Augusﬁ), Cuadernos
de Quipu 2 (Mexico, 1988).

Vessuri, H. (1986) Los roles culturales de la ciencia en los
paises subdesarrollados. (The Qultural Roles of Science in:
Neveloping CoUntrjeSi, El Perfil de la Ciencia en America,
J.J Saldana editor,ﬂ(Colecciéh Textd y Contexto, SLHCT,

Mexico), pages 7-17.

Vessuri, H. (1986) Universities,*Sciéntific Research and the
National Interest in Latin America. Minerva, vol. 24, n? 1,

_pages 1-38.

Vessuri,H. (1986) Prospectiva Tecnolégica (Technological Prospective).
Primer Seminario-Taller sobre.Planificacién de Ciencia y
Tecnologia en América latina. (UNESCO-~ILPES-CONICIT, Caracas).

Vessuri, I, (1986) La publiéacién ciéntifica y la capacidar .
cientifica en América Latina (écientific-Puhlishing and Lhe
Scientific‘Capability Qf Latin America). II Seminario 4
"Jorge Sabato" de Politica Cientifica y Tecnoldgica. (Conse jo

de Tnvesligaciones Cientificas de Espaﬁa and OAS, Madrid).

Vessuri, I1. (1987) La eva]uarlon de la capacidad cientifica de
América Latina ante el desaflolde las nuevas tecnoloylas (The
Evaluation of the Scientific Capabillty of Latin America in
Face of the Challenge of the New Technblogies), Acta Cientifica
Venezolané, vol. 37, n9‘4, Car%cas, pages 351-362.

Vessuri, H. (1987) La reviéta,cientﬁfica periférica. El caso de
"Aceta Cientifica Venezolana'. KThe Peripheral . Scientific
Journal. = The Case of "Acta Cientifica Venczola"), Intercien-—

cia, vol. 12, n® 3, Caracas, pages 124-134,



2
b f . .
Vassuri, H. (1987) El proceso de profesionalizacion de la ciencia
venezolanat la Facultad de Ciencias de la Universidad Central
de Venezuela. (The Process of Professionalization of
Venezuelan Science: The Science:Facuity at the Universidad
Central de Venezuela). QUIPU, vol. 4, n9® 2, Mexico, May-

August, pnpgea 2R3-.282 ;

Vessuri, H. (1987) The Sbcial Study of Science in Latin America.

Social Studies of Science, vol. 17, n? 3, pages 519-554,

Vessubi, H. (1987) La'orientacién actual de la_investigacién
cientifica en el mundo ?«'IC tunl. TImplivacionas parn Venczunln,
(The Current Orientation of Sciehctific Research in the
World Today. Implications for Venezuela). La Crisis del
Sector Ciencia y Tecnologia en Vénezuela. Propuestas y
Posibles Soluciones. Libros y Monografias n® 1 (Asociacion
para el Progreso de la@Investiga¢ién Universitaria - APIU-UCV,

Caracas) pages 17-26.

Vessuri, H. (1987) Nuevas relaciones entre cultura y sociedad ?
L.a ¢ultura cientifica en el futuro de Venezuela (New
Relationships between Culture and Society? The Scientific
Culture in the Future' of Venez&ela) Venezuela Hacia el
EOUU. Desafios y opciones, J.A, Silva Michelena coordinator,
(Mueva Sociedad -’ILDIS—UNITAR—P&OFAL, Caracas), pages
pan-a318., | |
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2. Texlos.para Discusion (DiscussioniPapers)

Avalos, 1. Y. Viana, H. (i985) Basés para la elaboracion de
indicadores de medicion de la éapacidad technolégica (Bases
for Constructing Indicators ofiTechnological Capability),

Textos para Disdusién ne 2, CENDES~UCV, Caracas, 54 pp.

Balderrama, R. (1985) E1 potencial éientifico—técnico venezolano
en-materia de fuentes alternas de energia (The Venezuelan
Scientific-Technological Potential in Alternative Energy

Sources), Textos para;Discusiéﬁ ne. 4, CENDES-UCV, Caracas.
: | :
De La Crur, R. (1986) La Ameérica Latina semi-periferica: un
' dato basico para la economia de 1la innovacién'y para el ejer-
‘ciclo de prospectiva (Semi-peripheral Latin America: A Basic
Datum for the Economics of Innovation and for the Exercise
of Prospective Analysis), Textos para Discusion n@ 8,

CENDES-UCV, Caracas.,
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Licha, L. (1984) La Clen01a de los materlales en Vane?uelw'jevnlu3.

cion de la

R

capacidad aotual y potencial de 1nvestipacion y;*’
desarrollo (Matarlals Soience 1n Venezuela' Assessment ofC
Current and Potential R and D quability) '.Tcxlos para
Dlmcualon ne 5, CENDESFUCV,lcaracaS,

. i
vi
i A

;Pirela A, (1985) La mlcroelectronlca ien Venezuela: una pos1b111dad

de desarrollo tecnoioglco ? (Mlﬂrcelectronics

A POSS]lelty of Techncloglcal Development 7) Textos para
Dlscqs1on ne 7,(&NDES~CCV, Caracas. | |

o i S §

Rivera, M.  (1984)

y materiales‘ceramlcos ten Venezuela (R and D Capability in
Iron, Steel, Alumlniumsand Ceram&c Materials in Venezuela)
lextos para Discusion n° S, CENDES ucv, Caracas.‘ S 4?

;‘a

‘Sutz, J. (1984) Informatique[et Société: Quelques Reflections a ﬂ

partir du Tiers Monde (1nformatlcs and Society: Reflectionszﬁ
]

from the Thlrd World) Textos para Discus1on n? 6

Caracas. :

5 T
l
!
- l
“Texera, Y.

una Perspectiva latlnoamerlcana ( Jontributions to the Study
of Biotechnology from a Latin Amerlcan Porspectlve) Textos
para Discusion n? 3, CENDES ucv, {Caracas

“Vessuri, H. »(1984) La capacidad cientlflca de Amerlca Latlna y ]aoff

nuevas tecnologias (The | 801entif1b Capablllty of Latin Amerlca

‘and the New Technologlea) Textos para Dlscusion n° 1.
CENDES-UCV, Caracas. “ij]' . -:V‘k?.. ’;' e
: _ ‘; ' E : o :
Vessuvi, H. (1984) The Unlver51ties and Scientifi and chhnologlca

5
Resvarch in Latln Amerlca, Textos para Dlscu51on n°
]

9»
CLNUrb UCV Caracas v‘i v

g

in Venezuela.c

La capa01dad de ID Ren hierro, acero, aluminlov -

:
P

, CENDES-UCV.. """

(1984) Contrlbu01ones al Es Ludlo de la Blotecnolop1a dasde}
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3. Documentos internos (Internal Reports) - - -
f}‘ Arvanitis, R.': (1987) Indicadores de capacidad tecnologica.

Propuesta de primer listado (Technologlcal Capabiilty
Indicators. First List Proposal). (Caracas: CENDhS—UCV,
mimeo), 26 pages. R - o '

AlVdHlLLH R.

v R
|ndustr1ales venezolanos.‘AneXO' Indicadores para medlr las»

conductas: empresarlales y la tecnologia en Venezuela (The

Annex: Indlcators of Measurlng Entrepreneurial Behav1ourcr
and Technology in Venezuela).‘(CaracaS' CENDES—ULV,Kmlmeo)

7 pages.

N :

Avalos, 1. .andv'Viana, H. "(l§86) Bases para la elaboracion de;~-w
indicadores de'capacidadfteChnologica en el area de ‘ ;5"
o -.microelectronica (Bases for the Construction of Technologlcal
e Capability Indicators in Microelectronlcs) Final Report;f

(Caracas: CENDES-UCV, December), 157 pages.. S
Balderrama, R. (1984) La teoria de'la dependencia"una vision
metodologicas (Dependency Theory a Retrospectlve and

prospective View 70f Some of Its Methodologlcal LJmltatlons)
(CENDES-UCV, mimeo,‘July) g

kS

F - . v: ' ) : ot o
Barrios, 9. (1985) Capitalimonopollco, Estado y es Lructura cnntro~'

~periferia en Amerlca Latina CMonopoly Capltal ‘State nd'
Centre-Periphery Qtructure in - Latin America) (Caracas:
CENDES-UCV, mjmeo) PS pages. i

4 '

. . N . . . v .
¥ {1 ' : . .

Bilbao, S. (1988) Indlcadores de I % D en Tecnologla de Allment

en Amerlca Latina (R and D. Indicators of rood Technologj
in Latin Amerlca), 96 pp.{::_¢:~ :

x
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(Study about the Vjabﬁlity'of hhe Model of Endogenous
Development. Study about Soc1o Institutlonal Readgustment)
(Ciaracas: CENDES-UCV wmlmeo) 17 pages.
lranzo, O, (1987) Refléxionés sobre las capacidades tecnolégieas
de la fuerza.de trabajo -y su vinculacion con los modelos
de gestion ‘organizacional (Reflections upon the Technological
Capabilities of the Labour Foree and their Linkage with N
the Modél{of_Organizational_maﬁagement) (CENDES-UCV, Caracas,

mimeo), 27 pages.

Jaen, M.H. (1987) Revisi6n3_biblidgféfica-para evaluar los logros .
de la estrategia de atencion primaria de.salud, especialmente
en America Latina. Resumen . (Bibliographic Review for' |
Assessing the Achievements of the Strategy of Primary Hea]th o
Attention. - Summary) :(CENDES uCv, Caracas, mimeo), 3% pdges;ff

Licha, I. (1987) Propuesta metodologica para- la evaluacion de la

capacidad de gestlon de las instituciones estatales de ID en';:
el marco del proyecto PTAL , (Methodologlcal Proposal for:

the Ivaluntlon of Manapement Capabillty of Public R and D
Institutions withln the TPLA PPOJeCt) (CENDES-UCV, Caracas;

mimeo, June).

Licha, o (1987) Capacidad'de gestion de la Investigacion y
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