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Concern over the organization of sci-
entific activity is of relatively recent vin-
tage in Latin America. During the 1950s,
countries such as Brazil and Argentina
created national research agencies, but
these were directed mainly toward the
organization and development of re-
search groups, usually in university set-
tings. Relating scientific activity to socio-
economic development was not an explicit
objective.

Only in the late 1960s, largely at the
initiative of the United Nations Educa-
tional, Scientific, and Cultural Organi-
zation (UNESCO) and the Organization
of American States (OAS), was it first
recognized that science and technology
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were development issues in Latin Amer-
ica and that explicit policies on scientific
and technological development should be
spelled out and adopted. Within this con-
text, it seemed clear that these policies
should be formulated by central agen-
cies, which should also be responsible for
coordinating national science and tech-
nology systems.

During the 1970s new agencies of this
type were created in almost all the Latin
American countries, generally under the
ministries of planning, and existing agen-
cies were modified in response to the new
trends. At the least, this often involved
changing agency names and locations as
well as transfers of responsibility from
the ministry of education to the ministry
of planning.

Beginning in the late 1970s but mainly
in the 1980s, data began emerging that
indicated expectations for state planning
and organization of science and technol-
ogy were not being met. Advances had
been made toward creating a scientific
and technical infrastructure in some sec-
tors and countries, but in no case had it
been possible to establish a real science
and technology system that would per-
mit free flow of information and tech-
nology between the various entities in-
volved in research, development, and
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production of goods and services. Sci-
ence and technology policies, which con-
tinued to be oriented toward bolstering
supply, failed to become public policies
that were submitted to public debate and
articulated with general development
policies. The State continued to be prac-
tically the only source of demand for sci-
entific production and the only entity in-
volved in execution and funding of that
production. (Almost 80% of the spending
on science and technology in Latin Amer-
ica comes from the State.) Funding for
the sector never reached 1% of the gross
national product, which was the target
set for the end of the 1970s.

In the mid-1980s the drive to reduce
public outlays, a principal ingredient of
the adjustment policies implanted in Latin
America, found the science and technol-
ogy sector to be a vulnerable target. The
sector has never achieved true social le-
gitimacy, having been isolated from other
sectors of society. Because of its great
dependence on state resources and the
improbability that any other source of
funding will emerge in the short run to
ensure the levels of investment needed,
the survival of the scientific and technical
infrastructure created in earlier years is now
threatened. As a result, the Latin American
countries” future prospects for renewed de-
velopment may be compromised.

Debate on these issues and on the
course of action to be taken is more nec-
essary now than ever, as much to pre-
serve the incipient infrastructure erected
thus far as to achieve recognition of the
fact that the science and technology sec-
tor has a crucial role to play in alleviating
the socioeconomic crisis in the Region.
Clearly, however, this debate cannot be
based on repetition of old formulas, both
because they have failed in the past and
because the rapidly changing context
makes it imperative to rethink the role of
science and technology in the light of new
circumstances.
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In particular, the science and technol-
ogy policies in force in the mid-1980s, in
addition to being slanted toward the sup-
ply side, were framed within the context
of economic development models based
on import substitution, the comparative
advantages of abundant raw materials and
cheap labor, protected national markets,
and a leading role for the State in devel-
opment. Such conditions are not very en-
couraging for the development of science
and technology, since import substitu-
tion in protected markets can be—and
has been——accomplished through the
importation of already developed and
sometimes obsolete knowledge and tech-
nology, without concern for maintaining
competitive levels. Given the radical
changes that have taken place in this frame
of reference, however, it is essential to
ask what role science and technology
should play under new conditions. The
aim of this presentation is to make a
modest contribution toward answering
that question.

THE CONTEXT

Something that has been most striking
in the latter years of the 20th century and
that has had repercussions in virtually
every corner of the world is the acceler-
ated transformation of productive struc-
tures. The introduction of new technol-
ogies, raw materials, and ways of
organizing production is giving rise to
what has been called the “demateriali-
zation of production.” Indeed, the mas-
tery of new technologies has redefined
patterns of competition between coun-
tries and has strengthened the impor-
tance of the marketplace, since the rapid
obsolescence of processes and products
has made it essential that large invest-
ments in research and development be
recovered quickly. Thus, for example, if
a microelectronics product has an esti-



mated average life of four or five years,
a seven or eight year investment in re-
search and development must be amor-
tized over two or three years. Other con-
sequences include closer university-
business relations, with early privatiza-
tion of research findings even at the most
basic level, and strengthening of inter-
national mechanisms for the protection
of intellectual property.

Even as competition becomes more in-
tense, alliances are being built between
countries and companies to facilitate ac-
cess to innovations, and megamarkets are
being created that place science and tech-
nology at the center of international re-
lations and promote a globalization of
economic activity. These changes in the
area of productive infrastructure have
been coupled with changes in the po-
litical context—notably the disappear-
ance of so-called ““true socialism’ —and
the incorporation of countries into the
market economy, so that international
relations today are much less influenced
by lingering remnants of cold war ide-
ology.

The internationalization of capital, la-
bor, and the market is a universal phe-
nomenorn from which Latin America has
not been excluded. Agriculture, tradi-
tional industries, services, and consumer
demand in the area have been affected
by this process, which has hastened the
decline of the development models that
prevailed until recently. Those models,
which never succeeded in promoting de-
velopment or political stability or the so-
lution of serious social problems, are now
being replaced by more market-based
models, the hallmarks of which are pro-
motion of open markets, with reduction
of the importance of national markets in
the orientation of development policies,
and reformulation of the role of the State
with a marked trend toward deregula-
tion, privatization, and reduction of the
state apparatus.

These changes in the basic character-
istics of prevailing development models
have led to parallel changes in the ori-
entation of policies—from an emphasis
(albeit often only rhetorical) on the pro-
motion of growth and the distribution of
wealth to a focus on crisis management
and “adjustment.” The welfare state as
the driving idea behind social policy is
disappearing, with little apparent con-
cern for the social consequences of such
a change. At the same time, significant
developments are taking place in the po-
litical sphere—including establishment
of democratic regimes in most Latin
American countries, emergence of new
forms of organization for civil society,
greater freedom of expression for minor-
ity and culturally subordinate groups, and
decentralization of decision-making and
resources.

Strongly conditioned by these eco-
nomic, social, and political factors, as well
as by the health services’ utilization of
technologies that have a strong impact
on mortality in some age groups, the
health situation in the countries of Latin
America continues to be generally char-
acterized by progressive aging of the
population and a predominance of mor-
tality from chronic degenerative diseases
and accidents—trends that denote pro-
cesses known as demographic and epi-
demiologic ““transitions.” Unfortunately,
Latin America cannot count on reliable
information systems or indicators suffi-
ciently sensitive to detect short-term
changes in health conditions brought on
by deterioration of living conditions. De-
spite this lack of precise data, however,
it is readily apparent that differences in
the morbidity and mortality profiles of
diverse social groups have persisted and
in some cases become more marked;
deaths and other consequences of vio-
lence are mounting; the incidence of dis-
eases that had been on the decline, such
as malaria and tuberculosis, is rising; and
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diseases that were considered no longer
a threat, such as cholera, are reappear-
ing. All of these are consequences of the
social deterioration that has occurred at
the same time as Latin American societies
have evolved toward demographic and
epidemiologic profiles that resemble those
of the developed countries.

With respect to health care organiza-
tion, major trends toward health system
decentralization have been noted, with
the municipal level bearing greater man-
agement responsibility. Despite wide-
spread discussion of the importance of
taking a comprehensive, intersectoral ap-
proach to health problems, “public” health
practices continue to be limited largely to
selective care for high-risk groups by
means of relatively simple technologies
(vaccines, oral rehydration, dietary sup-
plementation, etc.). Another important
trend of this kind is toward diversifica-
tion of health care delivery and financing
modalities, with marked growth of the
private sector. This had led, among other
things, to a greater division of health
service clientele and significant changes
in medical practice; for example, health
professionals have less control over their
own work process, which increasingly
responds to the logic of costs, benefits,
and investment returns.

Finally, in the midst of all these
changes—which have not been entirely
positive in terms of equity and social jus-
tice—the right to health as one of the
basic rights of citizens is being accorded
growing formal recognition in new con-
stitutions and other legal instruments, as
well as in the political activities of social
movements and state institutions.

HEALTH SCIENCE AND
TECHNOLOGY IN LATIN
AMERICA

Before outlining the specific situation
of health science and technology in the
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countries of Latin America, it is worth
examining some general features. In ad-
dition to the organizational problems al-
ready mentioned (including weaknesses
in the chain of production, distribution,
and utilization of knowledge, and the
sector’s vulnerability owing to the fact
that research activities have traditionally
been executed and financed mainly or
exclusively by the State), scientific pro-
duction in Latin America is limited, con-
centrated, and (with rare exceptions) of
unsatisfactory quality. According to a re-
port by the Inter-American Development
Bank based on data from the Institute for
Scientific Information (ISI), in 1984 Latin
America accounted for only 1.1% of the
articles listed in the ISI data base and
only 0.6% of the bibliographic refer-
ences—percentages lower than those re-
corded for such individual countries as
Belgium and Israel. In addition to being
limited and little-known, Latin American
scientific production is also quite concen-
trated. According to the same report,
during the period 1973-1984 five coun-
tries (Argentina, Brazil, Chile, Mexico,
and Venezuela) were responsible for
around 90% of all publications. More-
over, this concentration appeared to be
increasing during the period, with the
percentage corresponding to those five
countries rising from 87% in 1973 to 91%
in 1984.

The same general features are found in
the more limited area of health research.
According to the aforementioned ISI re-
port, of the articles published in all sci-
entific fields in Latin America between
1973 and 1984, 55% dealt with health re-
search. The traditional dominance of
health research diminished somewhat
during the period, dropping from 60% in
1973 to 42% in 1984, while the share of
other fields increased, that of physics alone
growing from 9% to 20%. This appears
indicative of a trend toward diversifica-
tion of scientific activity.



Although Latin America has achieved
some successes in biomedical research (for
example, development of vaccines and
new diagnostic methods utilizing tech-
niques from the field of biotechnology)
and in public health research (e.g., de-
velopment of new epidemiologic ap-
proaches), applied health research in the
area continues to be seriously inade-
quate, both quantitatively and qualita-
tively, for addressing current problems.
Indeed, the problems stemming from so-
cial, demographic, and epidemiologic
changes—the impact of altered living
conditions upon health, the political and
economic implications of decentralization
and privatization of health services, the
mastery of new technologies, and other
pressing issues—call for the existence of
a scientific community with the technical
and organizational capabilities to pro-
duce the knowledge needed. Unfortu-
nately, from all appearances Latin Amer-
ica is still a long way from having the
capacity to respond to problems of such
complexity.

With support from PAHO, a study was
conducted in six countries (Argentina,
Brazil, Chile, Cuba, Mexico, and Vene-
zuela) to determine the characteristics of
research proje<ts under way (in 1987-1989)
and of scientific production (in 1972-1989)
in the health field. The findings showed
(a) marked predominance of the individ-
ual (biomedical and clinical) approach, as
opposed to the population-based ap-
proach, in more than 80% of the projects
under way; (b) limited research on tech-
nological innovations (which accounted
for some 5-6% of the projects); and (c)
predominance of the medical and biolog-
ical sciences (which accounted for more
than 90% of the projects under way), with
little participation by the social sciences
and engineering fields. With regard to
this last finding, a clear correlation was
observed between the area of research
and the profession of the investigators,

most of whom were physicians or biol-
ogists.

Despite these observations, the mag-
nitude and speed of changes that have
occurred over the last two or three years
(especially in sectors where the State is
or was important), the incapacity of ex-
isting scientific and technical information
systems to detect short-term changes, and
the heterogeneity of situations in the var-
ious countries have made it very difficult
to determine precisely what is happening
to research in the context of the devel-
opment models being applied in the
countries of Latin America.

In some countries there seems to be a
rapid deterioration of research institu-
tions and of investigators’” working con-
ditions, with intensification of the “‘brain
drain” (both externally to other countries
and internally to other more prestigious
or profitable activities). In other coun-
tries, however, there appear to be signs
of a diversification of sources and mech-
anisms for financing science and tech-
nology activities—for example, the growth
of university-business consortiums and
diversification of the subject matter and
types of health research. The prolifera-
tion in some countries of so-called non-
governmental organizations, that are often
of high scientific quality and have strong
outside ties, seems to be another recent
and significant development.

A more thorough and objective eval-
uation of the current evolution of science
and technology (and also of health sci-
ence and technology) remains to be done,
but it seems evident that most of the
countries continue to lack clearly defined
and coherent public science and tech-
nology policies oriented toward socio-
economic development. The following
section reaffirms the idea that the for-
mulation of such policies is necessary
and possible, and suggests some of the
principal elements that should serve to
orient them.
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CONCEPTUAL BASES FOR
FORMULATING HEALTH
SCIENCE AND TECHNOLOGY
POLICIES

Health science and technology is a field
of social activity. “Field” here refers to
the “set of processes and actors that in-
tervene in the manufacture, distribution,
and use by society of a particular type of
product. This field has its own laws, par-
ticipates in the totality of the social struc-
ture, but at the same time is governed
by a specific modus operandi.”®

Clearly, the field of health science and
technology, conceived of in this manner,
long ago ceased to be limited to research
carried out essentially by physicians in
the area of health services. The “demedi-
calization”” of health research has been ac-
companied by a broadening of the range
of issues studied and a diversification of
disciplines, approaches, types of research,
professional backgrounds of the investi-
gators, institutional settings in which re-
search is conducted, etc. This greater com-
plexity of the process for producing health
knowledge has been associated with greater
complexity of the processes for dissemi-
nating, utilizing, and regulating applica-
tion of such knowledge.

The expansion and diversification of the
health science and technology field and
the complexities of its regional and world
scenario create new problems for policy
formulation. Notwithstanding these
problems and the diverse situations of
the countries involved, regional integra-
tion (integration of the production and
utilization of knowledge and technolo-
gies) and the overcoming of “false dilem-

*Canelini NG. Ideologia y cultura. Buenos Aires:
Universidad de Buenos Aires; 1986:18. Cited by
Bloch C. Bases técnico-metodologicos para fundamentar
una estrategia de cambios en los SILOS. Rosario: Cen-
tro de Estudios Sanitarios y Sociales; 1990. [Mi-
meographed document].
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mas” could become common foci serving
to orient health science and technology
policies.

Regional Integration

As already mentioned, the current dy-
namics of the science and technology field
are prompting formation of new alliances
intended to facilitate the development and
mastery of new technologies, ensure ex-
pansion of markets, etc. No country, re-
gardless of how developed it may be, is
capable of dealing by itself with problems
such as environmental issues or the con-
trol of epidemics like AIDS. If this is true
of the developed countries, it is all the
more true of the countries of Latin Amer-
ica, given the magnitude of the problems
they face. Hence, the development models
that are being adopted in Latin America
are assuming that the limits imposed by
national boundaries are overcome and are
urging globalization of policies, com-
monly from a perspective of regional
integration.

Integrating Production and
Utilization of Knowledge
and Technology

The relative failure to create science and
technology systems that will permit a free
tlow of knowledge and technology among
research institutions and the producers
of goods and services is often cited as
one of the most serious shortcomings of
the science and technology development
policies adopted in the past by the coun-
tries of Latin America, policies that were
oriented toward strengthening the sup-
ply side. Such policies probably bore con-
siderable responsibility for isolating the
small scientific communities that existed
and for the relatively insignificant con-
tribution of science and technology to the
development of the countries involved.



The creation of open, competitive so-
cieties and the resolution of social prob-
lems, including health problems, require
that advances made through research and
development be allowed to flow freely to
the instjtutions that can apply them for
the benefit of society. In order for this to
happen, it is necessary, as noted above,
to strengthen the ties between those in-
volved in research, development, and
production, so that they can jointly iden-
tify problems and devise ways of ad-
dressing them. It is also important to cre-
ate mechanisms that will encourage the
development and transfer of knowledge
and technology— for example, legislative
standards facilitating technology transfer
agreements and contracts, creation of
technological parks, availability of ven-
ture capital, etc.

Overcoming “False Dilemmas”

In the past, divergent opinions regard-
ing the orientation of science and tech-
nology development policies in Latin
America have given rise to heated de-
bate. However, both the historical per-
spective and the new circumstances now
prevailing indicate that most of the dis-
agreements concern “false dilemmas” that
should be overcome. Some of these false
dilemmas are as follows:

Whether or Not to Establish Priorities

Supporters of the “autonomy of sci-
ence,” who see any attempt at setting
priorities as a threat to that autonomy,
have disagreed and still disagree with
those who would orient scientific activity
toward the fulfillment of certain objec-
tives. In fact, this vaunted “autonomy’
has never existed, except in a very rela-
tive sense, because science, particularly
as it has become more institutionalized,
is strongly conditioned by a series of fac-
tors related to the material life of the so-

cieties in which it occurs. In addition,
those external factors that influence the
orientation of scientific activity (whether
in organized or “spontaneous” fashion) are
not the sole or definitive influences. In-
deed, the dynamics of science are also in-
fluenced by internal factors that make the
potential for development at a given point
in history dependent on the cognitive ad-
vances made in previous periods.

The foregoing makes it clear that the
issue is not whether priorities should be
established, or even whether scientific
activity should be directed. Within the
limits established by its intrinsic logic,
scientific development is directed by the
influences of the society wherein it hap-
pens. In other words, science is not above
society; scientific activity does not occur
simply at the initiative of independent
scientists but rather in response to the
demands of various sectors of society.
The problem, then, is what type of de-
mands these are, who makes them, and
how they are posed to science by way of
defining its course.

In the context of the development
models currently being applied in Latin
America, a widely held idea is that once
market forces are given free rein, the needs
of society will be expressed through the
market. One need only “sound out” the
market to know the direction to take. This
idea is totally inappropriate for social sec-
tors like that of health, where responding
to the market alone would mean meeting
the demands of only certain groups,
thereby promoting an inequity that is
ethically untenable.

Besides producing the knowledge
needed to meet needs of the various so-
cial sectors, science and technology in
Latin America should be adapted to the
extremely competitive dynamics of sci-
entific and technologic development at
the global level. This implies acquiring
the capacity to analyze trends and pros-
pects for such development, evaluating

Feature 337



the potential existing in the Region, and
defining the paths to take in a consensual
manner with the actors involved. In other
words, today more than ever it is nec-
essary w overcome the false dilemma of
whether or not to establish priorities and,
with respect to the intrinsic and extrinsic
factors that determine the development
of science, to define these priorities, fol-
lowing the example of countries that have
succeeded in making science and tech-
nology an integral part of their devel-
opment programs.

Domestically Produced Versus Imported
Knowledge

Another issue that has long hindered
formulation of science and technology
development policies in Latin America is
whether to promote local production of
knowledge or import it from elsewhere.
Everything said above about the prevail-
ing trend toward globalization of science
and technology development and about
the inability of any country, no matter
how developed, to address the problems
of the contemporary world by itself, in-
dicates that this also is a false dilemma.
In reality, the important thing is to ac-
quire a capacity for gaining access to
knowledge and technologies, regardless
of where they are located, which implies
developing channels of access and know-
ing the “rules of the game” for the trans-
fer of those technologies. Of course, ap-
proaching the issue in this way does not
diminish the importance of having a solid
scientific and technical infrastructure in
multiple areas, something that is indis-
pensable for selecting, evaluating, ab-
sorbing, adapting, and developing
knowledge and technology.

Basic or Development-oriented
Research: “Push’ or “Pull”?

The new dynamics of scientific and
technical development have demon-
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strated that the division between basic,
applied, and development-oriented re-
search is an artificial one, and indeed that
the dilemma over whether to promote
the development of science and technol-
ogy through basic research (“push”) or
development-oriented research (“pull’’)
is irrelevant. Historical examples abound
of an entire field of knowledge devel-
oping as a result of technical changes (for
example, the development of thermo-
dynamics as a result of the need to en-
hance the performance of steam engines)
or as a result of ““basic”’ scientific discov-
eries (such as emergence of the modern
biotechnology industry out of findings in
molecular biology). The essential need,
as noted earlier, is to create a system link-
ing all development levels and permit-
ting the free flow and application of
knowledge. The various forms of linkage
that are flourishing in the developed
counfries between businesses and re-
search centers are enhancing channels of
communication, thereby facilitating early
identification of possibilities for applica-
tion of the most basic developments.

As already noted, this trend may lead
to the early privatization of basic knowl-
edge, hindering dissemination of that
knowledge and, in the long run, com-
promising global scientific development.
All this underscores the need for the
countries of Latin America to strengthen
their scientific infrastructure through
achievement of a “‘critical mass” in the
various scientific fields, so that science
can remain current, follow its own de-
velopment dynamic, and respond
promptly to the demands placed on it.

These basic guidelines for science and
technology development policies that seek
to be congruous with current tasks are,
generally speaking, also applicable to
health science and technology. In the
health sphere, of course, there is a dual
need to respond to changes in the health
situation and in health care by develop-



ing and incorporating new knowledge and
technology that will make it possible to
deal with the changes and, at the same
time, take advantage of opportunities the
sector offers for strengthening biotech-
nology, electronics, information science,
and other technologies whose benefits can
be extended to other areas of social life.

THE COMPONENTS OF A
HEALTH SCIENCE AND
TECHNOLOGY POLICY

It is not uncommon for science and
technology policy in a given field to be
confused with a list of research priorities
suggested by experts. The limitations of
this idea are evident when the foregoing
remarks are taken into account. The basic
fact is that besides setting priorities, a
science and technology policy must nec-
essarily incorporate a range of other ele-
ments. Some of those elements, seen from
the specific point of view of the health
field, are as follows:

(A) It is necessary to determine the
principal health-related problems whose
solutions require the development of new
knowledge and which should therefore
be the target of research efforts and re-
sources. The definition of research prior-
ities should not be viewed as the exclu-
sive province of experts, since it is an
eminently social activity involving a va-
riety of actors with different interests and
perceptions. As a consequence, this def-
inition of priorities should be carried out
in a setting that facilitates consensus-
building. The purpose of science and
technology policy is not to define the is-
sue to be investigated by a specific proj-
ect, as this must necessarily be done by
the individual investigators on the basis
of their accumulated knowledge, the tools
available to them, and the way they per-
ceive reality. Rather, the function of a
science and technology policy is to point
out a set of general, socially perceived

issues that will provide a frame of ref-
erence for defining the goals of specific
studies.

(B) Of course, the democratic and par-
ticipatory process of identifying and de-
limiting issues includes a technical di-
mension. When it comes to setting
priorities for health research, this tech-
nical dimension has traditionally been
identified with whatever information can
be derived from the morbidity and mor-
tality profile. It is true that this profile pro-
vides a basic reference for the task, but it
cannot be the only element taken into ac-
count. That is because the whole range of
health issues cannot be expressed merely
as a list of the most common diseases or
causes of death, and also because there is
no automatic correlation between health
issues and health research issues.

(C) Inasmuch as the dynamics of sci-
entific development depend on factors
both internal and external to science, any
policy on scientific development in a spe-
cific field such as health should take ac-
count of both internal and external fac-
tors. Seen this way, the priority issues in
the field will be those located at the points
where the internal and external factors
converge.

In the case of health, the basic external
factors are the characteristics of the health-
disease process in a particular society.
This process (which is subject to change)
comprises the health situation and its de-
terminants—including the living condi-
tions of various population groups and
the social response (by the health and
social welfare services) to the health-
disease profiles generated by such con-
ditions. Such problems relating to health,
living conditions, and social responses
should be classified on the basis of their
magnitude and severity, the potential ef-
fectiveness of interventions, existing
knowledge of each problem, and the fea-
sibility of research in the short, medium,
and long terms.
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Internal factors must also be consid-
ered. Although strongly influenced by its
social surroundings, science possesses its
own dynamic of development, which is
determined by the knowledge that has
been accumulated and by the questions
that such knowledge generates. Recent
years have seen the emergence of ex-
tremely dynamic fields that have ac-
quired strategic importance—by virtue
of their impact on other scientific sectors,
their contribution to the solution of health
problems, or their potential economic
worth. Promoting and realistically guid-
ing the development of fields such as bio-
technology, molecular pharmacology,
immunogenetics, health economics and
sociology, and others is therefore an in-
dispensable requirement for any health
science and technology policy in any
society.

(D) The research issues that deserve
priority are those found at the point where
the health-disease process converges with
the most dynamic areas of scientific de-
velopment. Nevertheless, having a list of
priorities, no matter how well prepared
it may be, is not synonymous with hav-
ing a science and technology policy or
with effectively implementing such a pol-
icy. In order for these things to occur,
scientific activity must be promoted, tak-
ing into account the various processes
that such activity comprises and their re-
spective components. Principally, scien-
tific activity includes the processes of re-
search, transfer and incorporation of
knowledge and technology, and the fac-
tors that condition these processes. Each
of these elements possesses characteris-
tics and idiosyncrasies, and special strat-
egies are called for to ensure their artic-
ulated development.

(E) The process of research or produc-
tion of knowledge involves, among other
elements, very specific agents—namely,
investigators with very specific training
requirements and working conditions,
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specialized tools, and very specific ma-
terials with which the investigator must
be thoroughly familiar. In addition, re-
search is conducted in unique physical
settings, such as research centers. In or-
der to facilitate research on the priority
problems identified, a science and tech-
nology policy should provide mecha-
nisms for stimulating and orienting sci-
entific activity, taking into account the
particular characteristics of the aforemen-
tioned elements.

Similarly, in order for knowledge and
technology to be transferred and incor-
porated into the production of goods and
services relating to health and well-being,
specific procedures and conditions must
be fulfilled, and these procedures and
conditions should also be envisaged in a
science and technology policy.

(F) In addition to the specific compo-
nents making up each of the three basic
processes comprising scientific activity
(production, dissemination, and utiliza-
tion of knowledge), general elements
condition this activity. Among other
things, these general elements include the
entities that provide funding for scientific
activity as well as those that manage such
activity, supply scientific and technical
information, train human resources, pro-
vide legitimacy, incorporate technolo-
gies, and enact laws and set standards in
areas such as intellectual property. Be-
cause of their strategic importance, any
intervention affecting these elements can
have a powerful catalytic impact influ-
encing the course of scientific activity.

(G) Diversification of research funding
sources in Latin America is essential in
order to increase available resources, in-
volve other sectors in research activity, and
reduce the current vulnerability of research
activities stemming from their almost total
dependence on public resources. Among
other things, this implies creating incen-
tives so that additional funding from other
sources, particularly the private sector, can



be obtained and added to those available
from other sources for science and tech-
nology activities.

(H) Strengthening science and tech-
nology management at all levels is an-
other element critical for the overall de-
velopment of scientific activity. At the
national level, this means politically and
technically strengthening the central
agencies responsible for science and tech-
nology planning and administration, so
as to enable them to formulate and im-
plement policies that meet the needs of
the moment. The same consideration ap-
plies to those institutions that carry out
research, which besides improving their
traditional administrative processes must
develop new capabilities for mobilizing
resources, establishing agreements with
producers of goods and services, man-
aging technology transfers, etc. At the
level of health services, managing the in-
corporation of technology is a pressing
need, not only to rationalize care but also
to more clearly define the knowledge and
technology needs of the health services.

(I) In the recent past the principal eco-
nomic comparative advantages offered by
the Latin American countries were abun-
dant supplies of raw materials and cheap
labor. In the new dynamics of develop-
ment, these natural and demographic
factors are becoming less important. Latin
America’s new comparative advantages
should arise out of the process of devel-
opment itself. These advantages will be
closely related to the quality of the hu-
man resources in a society, which in turn
will basically be determined by the levels
of health and education in that society.
Hence, the mastery of knowledge and
technology is today a central element in
economic and social development, one
that requires ready availability of human
resources at all levels with a capacity to
access scientific information. In this con-
text, the concept of human resources for
scientific activity is not limited to the
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principal agents involved in the research
process—the investigators—but encom-
passes all members of society who in one
way or another are called upon to par-
ticipate in scientific activity.

With particular reference to investiga-
tors, several Latin American countries
made notable efforts during the 1970s to
ensure specialized training for these hu-
man resources through the creation of
master’s degree and doctoral programs
in almost all scientific fields and through
the awarding of fellowships for study
abroad. Unfortunately, this training ef-
fort was not accompanied by a clear pol-
icy for absorption of those trained, re-
sulting in aggravation of the “brain drain”
phenomenon and ultimately endanger-
ing the very survival of the graduate ed-
ucation structure previously created.

More generally, the development of
human resources—both those directly
involved with the production of knowl-
edge and in a broader sense those in-
volved in all spheres of social activity af-
fected by scientific and technologic
advances—is the central element of any
science and technology policy in any field
and the element which will ultimately de-
termine the success or failure of that
policy.

{(I) As already noted, it is necessary to
establish an ability to keep track of sci-
ence and technology development trends,
set up channels of access to those trends,
determine social demands and pose them
as issues to be resolved by science, and
strengthen ties between those who pro-
duce and those who utilize knowledge
so that knowledge will circulate more
freely. All this implies strengthening the
foundations, systems, circulation, ana-
lytical capacity, and evaluation of scien-
tific and technical information. It also im-
plies clearly defining standards and
procedures—the ““rules of the game”-—
for accessing and using information, de-
spite the fact that this is a complex un-
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dertaking, given the diversity of interests
involved and the increasingly common
phenomenon of privatization of knowl-
edge.

Finally, it is essential to strengthen
procedures for legitimizing scientific
knowledge. The mechanisms tradition-
ally employed by the scientific commu-
nity in other countries to assess the qual-
ity of scientific production—for example,
peer review (assessment or appraisal by
colleagues of scientific projects and arti-
cles)—have not been fully developed in
Latin America. Not only do these mech-
anisms need to be strengthened, but the
capacity for assessing quality with regard
to the usefulness and impact of particu-
lar knowledge and technology must be
enhanced.

THE ROLE OF SOCIAL ACTORS

In recent years scientific activity in the
health field has been limited essentially
to the work carried out by two main ac-
tors: the State as the funding agent and
the scientific community as the executing
agent (in the case of health, this com-
munity has been limited mainly to phy-
sicians). The lack of participation by other
actors has contributed to science’s lack of
social legitimacy; and this, together with
a reduction of resources from the only
source of financing, the State, now
threatens the very survival of scientific
activity.

Withdrawal of the State as the leading
actor or driving force in development,
intensification of democratic tendencies,
strengthening of participatory mecha-
nisms, ‘““demedicalization’”” of health
research—these are some of the devel-
opments that have contributed to in-
volvement of new actors in formulation
and implementation of public policies and,
as a result, to a change in power rela-
tionships.
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In this context, the key to moving from
a science and technology policy that is
strictly theoretical to an effective public
policy with social legitimacy is to suc-
cessfully involve, from the preparation
stage onward, the gamut of actors who
play a part in the production, dissemi-
nation, and utilization of knowledge.

The social actors in any activity do not
exist a priori but emerge in the course of
the activity. In the case of health science
and technology, proposed changes are
doing more than merely adding new ac-
tors; rather, they also envisage altering
the roles of the traditional actors—in-
cluding the State, investigators, produc-
ers of goods and services, health profes-
sionals, and others who have been
accustomed to power relationships and
ways of working together that are now
shifting.

In the past, state intervention was jus-
tified largely by the State’s role as a fund-
ing agent. In the new context, the State,
without relinquishing this important role,
should cultivate a capacity to promote
expression of interests and perspectives
by the various social actors involved and
to encourage collective decision-making
about the course of action to be taken.
Thus, the legitimacy of the State in this
area should derive not only from its role
as a source of funding but also from its
capacity to enlist a variety of actors and
its leadership in protecting the public
interest.

Of course, where scientific policy is
concerned it is not valid to think that the
market can legitimately express all social
needs, or that it suffices to meet the de-
mands expressed through the market.
Moreover, in the case of extremely het-
erogeneous societies (and particularly with
regard to health), it is ethically unac-
ceptable to meet only market demands,
as this will tend to aggravate existing in-
equalities. Because of diverse living con-
ditions, each population group has a par-



ticular profile of priority health needs,
problems, and research issues that do not
necessarily find expression through the
market. Hence, an additional rationale for
state involvement in development models
where the logic of the market plays an

important role derives precisely from the
State’s commitment to equity and from
whatever action the State can take that
will promote adequate social responses,
overcoming distortions caused by the logic
of the market.

*ee

Smallpox Virus Destruction Advised

At a meeting in Geneva last September, the WHO Ad Hoc Committee
on Orthopoxvirus Infections recommended that the last remaining
stocks of the variola virus, which caused smallpox before that dis-
ease’s worldwide eradication in 1977, should be destroyed. The inter-
national group of experts selected 30 June 1995 as the tentative date
for the destruction, allowing the World Health Assembly to consider
the decision in its May 1995 meeting. The material to be destroyed is
currently stored at the Centers for Disease Control and Prevention in
Atlanta, Georgia, United States of America, and in the Institute for
Viral Preparations in Moscow, Russian Federation. The Committee
also issued recommendations on the procedure for destroying the vi-
rus and for certifying its destruction.

Cloned fragments of the variola virus genome, which are not infec-
tious, will be maintained for research purposes. The Committee also rec-
ommended that 500 000 doses of smallpox vaccine be kept by WHO in
case of emergency and that the vaccine seed virus strain be preserved.

In reaching its decision, the Committee weighed the potential risks
of the virus’s escape against the potential scientific benefits of retain-
ing it. Destruction of the last two remaining variola virus stocks was
first proposed in 1986, but with the recommendation that the genetic
blueprint of the virus first be analyzed and archived. A WHO Techni-
cal Committee that met in January 1994 was satisfied that that task
had been completed and that, if the need were to arise, accurate diag-
nostic tests could be conducted. Nevertheless, announcement of the
recommendation to destroy the virus triggered controversy in the sci-
entific community. Some argue that the destruction will preclude fu-
ture studies of the virus (although research can continue on the
cloned DNA fragments and the gene sequence information). In addi-
tion, it has been pointed out that unknown repositories of variola vi-
rus may exist. By widely publicizing the decision and seeking the re-
view of the WHO Governing Bodies, the Committee hopes that a
broad consensus will be reached.

Source: World Health Orgamzation. Scene is set for destruction of smallpox virus. Ge-
neva: WHO; 9 September 1994. (Press release WHO/65).
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