
   

Interciencia

ISSN: 0378-1844

interciencia@ivic.ve

Asociación Interciencia

Venezuela

Ventura, Arnoldo

What are the limits of science?

Interciencia, vol. 25, núm. 4, julio, 2000, pp. 210-212

Asociación Interciencia

Caracas, Venezuela

Available in: http://www.redalyc.org/articulo.oa?id=33904606

   How to cite

   Complete issue

   More information about this article

   Journal's homepage in redalyc.org

Scientific Information System

Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal

Non-profit academic project, developed under the open access initiative

http://www.redalyc.org/revista.oa?id=339
http://www.redalyc.org/articulo.oa?id=33904606
http://www.redalyc.org/comocitar.oa?id=33904606
http://www.redalyc.org/fasciculo.oa?id=339&numero=4138
http://www.redalyc.org/articulo.oa?id=33904606
http://www.redalyc.org/revista.oa?id=339
http://www.redalyc.org


210 JUL 2000, VOL. 25 Nº 4

A. Ventura. Virologist. Special
Science and Technology Ad-
viser to the Prime Minister

0378-1844/00/04/210-03 $ 3.00/0

of Jamaica. President of the
Organization of American
States’ (OAS) Common Mar-

Despite the astonishing rate
and bewildering scope of sci-
entific progress, the quality of
life being endured by most
humans has not significantly
improved, as expressed in
many publications including
the UNDP Human Develop-

ment series (1990-1998). In-
stead poverty, anxiety and
disillusionment, have signifi-
cantly increased. So much so
that science seems irrelevant
to the throngs engaged in the
travails of survival (Ventura
and Henry, 1997).

A wide array of sciences
and scientific technologies
currently exist, so what ap-
pears needed is not more sci-
ence, but ways to effectively
apply what is already tried
and proven. Yet many devel-
oping countries remain reluc-

tant to invest in, and effec-
tively plan, and use, the vast
resources of science and tech-
nology. Many conferences
have been mounted in which
underdeveloped countries
were encouraged to invest
more in science and technol-

ket for Knowledge Pro-
gramme. Address: Office of
the Prime Minister, 2a De-
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SUMMARY

Although the world has seen amazing scientific progress,
poverty, disenchantment and anxiety relentlessly expand. Science
is therefore either not being properly applied, or this tool is
incapable of solving social problems. This raises the question of
what are the limits of science. To provide answers to these que-
ries, a science of the application of science is suggested. Evi-
dence so far indicates that the promise of science to lift man

from his brutish existence, has not been fulfilled and instead it
has become an instrument of economic domination and conse-
quent ecological dislocation. It is therefore argued that the so-
cial sciences must be given a firmer predictive base to uncover
the stimuli and chemical units, which determine values and atti-
tudes. It is posited that more humane goals for science may do
much to widen its powers.

RESUMEN

La pobreza, el desencanto y la ansiedad aumentan inexora-
blemente, a pesar de que el mundo ha visto un asombroso pro-
greso científico. La ciencia, por ende,  está siendo aplicada en
forma  inapropiada, o es una herramienta incapaz de resolver
problemas de la sociedad. Esto plantea la cuestión de cuáles
son los límites de la ciencia. Para dar respuestas a estas inte-
rrogantes se sugiere  una ciencia de la aplicación de la ciencia.
La evidencia disponible indica que la promesa de la ciencia, de

liberar al hombre de su existencia irracional, no ha sido cum-
plida y, por el contrario, se ha convertido en un instrumento de
dominación económica y consecuente desequilibrio ecológico. Se
argumenta entonces que a las ciencias sociales debe dársele
bases predictivas más firmes para descubrir los estímulos y uni-
dades químicas que determinan valores y actitudes. Se afirma
que objetivos más humanos para la ciencia podrán ayudar
grandemente a incrementar su poder.
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ogy, most notable was the
World Conference on Science
and Technology for Develop-
ment in 1979 in Vienna. This
effort has been continued by
the UN Commission on Sci-
ence and Technology for De-
velopment (UNCSTD).

A Science of the
Application of Science

Among the many reasons
advanced to explain this woe-
ful fact are national inertia,
lack of vision and will in po-
litical and business circles,
overt dependency on outside
influences, imagination deficit
among local scientists, and
corruption by those who ben-
efit from the present situation.

Undoubtedly, these are
causative factors in this di-
lemma; however, the chronic
and pervasive nature of tech-
nological insufficiency in the
developing countries, and
problems of technological
backlash and determinism, in
the developed ones, suggest
that this is not the entire
story. To probe this question,
the best tool currently avail-
able to us is science itself.
The creation of a science, to
determine how effectively to
apply science for achieving
sustainable socio-economic
development, or simply, the
science of the application of
science, is consequently a
logical and desired step.

Arguably, there are many
tacit elements and complex in-
terrelationships involved in
this issue. But this should not
hinder the task, because com-
puters and methods to handle
complex data are already quite
advanced (see Normile, 1999).
The science being suggested,
inevitably will have to move
away from investigating iso-

lated phenomena (a reduction-
ist approach), which is charac-
teristic of current science, to a
more holistic endeavour. And
this effort will have to deal
not only with the exact physi-
cal, chemical, biological and
mathematical sciences, but
also with how these are af-
fected by current values, atti-
tudes, beliefs, expectations,
ethics and resulting behaviour,
as well as the peculiarities of
history. Clearly, new sciences
are required not only to
handle individual events, but
also the relationships between
them, to determine what
makes the whole function
properly. Learning and adapt-
ing, as scientific results are
applied, is clearly vital to the
chances of success.

Furthermore, simply because
we live in a closed, finite sys-
tem, alternatives will have to
be found for the ill-considered
but widely vaunted notion that
there can be endless and un-
bridled economic expansion.
The present asocial and undis-
ciplined use of knowledge, to
further greater and greater con-
sumption and competition, is
clearly not sustainable. The
science of evolution has
shown clearly that survival
will depend neither on exces-
sive competition, nor on the
exercise of might over right,
but rather on compatibility and
co-operation (Axelrod, 1990;
Augros and Spancion, 1995).
But how to reverse the much
lauded, firmly entrenched, sav-
age primordial, behavioural
patterns, is not yet known.
Such changes may ultimately
rely on the identification of
the stimuli, which create hu-
mane values (Dubos, 1970,
pp. 228-260), and on those
which can restrain greed and
abuse of power.

The Power of Science

Scientific knowledge has
brought higher levels of pro-
duction, comfort, and expecta-
tions in daily life. Man in
many ways now controls his
destiny and nature is being
made subservient to his
whims and fancies.

Science indubitably is cen-
tral to civilized life. The very
image of ourselves is dictated
by the opportunities opened
up by science, and the meas-
ure of leadership is now an-
chored in the recognition of
the choices and directions of-
fered by this tool for eco-
nomic growth and social ad-
justment. Political strategists
have harnessed scientific re-
sults to wage hot and cold
wars, conjure up notions of
globalization and liberaliza-
tion, and now seem ready to
use science for economic he-
gemony and consumer exploi-
tation. The promulgation and
enforcement of exorbitant In-
dustrial Property regulations
by the rich states and their
major corporations attest to this
fact, as indicated in the TRIP’s
Agreement (TRIP's, 1997) as
well as the commandeering of
data and investments as de-
scribed in Wallach (1998).

Under this new ideology,
global competition is sup-
posed to bring better to the
world, but so far it has
brought rapid obsolescence,
excessive waste of minerals,
energy, water and human
labour, and a trading frenzy
which has uprooted financial,
economic and social stability.
The welfare of man has been
lost in this veneer of progress.
Science in this New World
order appears more and more
to be an instrument of politi-
cal, intellectual and capital

dominance, which further dis-
advantages the poor and reeks
havoc on workers.

Only recently, most scien-
tists and laymen believed that
science was inherently good,
and that the technologies de-
rived from it constituted the
major agents of desirable
change and inevitable social
progress (Oelschlaeger, 1991).
Unfortunately, this vision re-
mains a forlorn dream and in-
stead man is still filled with
anxiety, unfulfilled dreams
and disillusionment. So much
so, he reaches outside himself
for religious answers, which
themselves are the causes of
division and strife. He is now
cornered by his own power,
greed and selfishness.

There is no doubt that man
has, and can, develop incisive
technologies to control and
transform the environment,
yet he is no nearer the beauty
and tranquillity he seeks
(Dubos, 1970, pp. 43-97).
Furthermore, the knowledge
and wisdom to eradicate pov-
erty, for example, does not
exist anywhere, either in the
industrialized or non-industri-
alized countries (Ventura,
1998). And although we can
guide a missile thousands of
miles to destroy a farm house
of an enemy, explore the
outer reaches of the universe
and the ultimate of matter, we
cannot ensure that in a world
of plenty, all children are
properly fed, that there is
clean air and water for most
of us, and cannot prevent
squalor from being the immu-
table birthright of those born
in poverty.

Man is clearly in a precari-
ous state, with much to live
with, but little to live for. He
is submerged in an abundance
of trifles and meaningless

RESUMO

A pobreza, o desencanto e a ansiedade aumentam desmedi-
damente apesar de que o mundo tem visto um progresso cientí-
fico assombroso. A ciência, por conseqüência, está sendo apli-
cada em forma imprópria, ou é uma ferramenta incapaz de re-
solver problemas da sociedade. Isto expõe a questão de quais
são os limites da ciência. Para dar resposta a estas perguntas é
sugerida uma ciência da aplicação da ciência. A evidência dis-
ponível indica que a promessa da ciência, de libertar o homem

de sua existência irracional, não foi cumprida e, pelo contrário,
se transformou em um instrumento de dominação econômica e
conseqüente desequilíbrio ecológico. Se argumenta então que às
ciências sociais devem dar-lhes bases premonitórias  mais fir-
mes para descobrir os estímulos e unidades químicas que deter-
minam valores e atitudes. Afirma-se que objetivos mais humanos
para a ciência poderão ajudar muito a incrementar seu poder.
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riches. Progress has come to
mean just moving on, without
care of the consequences of
his materialistic technologies.
The more technologically
powerful he becomes, the
more destructive he is to him-
self and his planet.

There is obviously some-
thing fundamentally wrong
with our behaviour, or is it
simply that we have not
recognised that science has
reached its limits.

The Limits of Science

The science practised today
has its origins in the concept
of power over nature, which
arose in the church during the
seventeenth century, and
flourished later during the
heights of the industrial revo-
lution, when nature was pic-
tured as a machine, to be
comprehended by the study of
its component parts. Gradual-
ly science began to explain
the operations of extant tech-
nologies, through specialist
studies of how things worked,
at the smallest levels (see
Kranzberg and Davenport,
1972).

Science, therefore, became
disjointed with respect to un-
derstanding the complexities
of life situations. It became
impersonal and uncaring. A
symptom of this was the fact
that the language in indi-
vidual scientific disciplines
became incomprehensible to
the lay public, and science
seemed divorced from the real
problems of life.

Despite this, scientific re-
sults continue to shape cul-
tures, not only through its
technical aspects, but also in
providing new points of view
and generating new attitudes,
as witnessed in the fact that
the theory of evolution was
responsible for the checks and
balances incorporated in the
American constitution. Clon-
ing has given us a new pic-
ture of mortality, and study of
the universe has placed our
planet in a new realistic per-
spective. Irrespective of all
this, there is the growing feel-
ing that technological solu-
tions have rarely solved social

problems (Swarewitz, 1996).
Is this due to limitations of

scientific technologies, or that
the problems, which are pecu-
liarly human, are not readily
amenable to scientific en-
quiry? Or is this due to the
fact that a reasoned scientific
approach has not yet been ap-
plied to these kinds of situa-
tions? There is now abundant
evidence that there is enough
scientific knowledge to pro-
vide most of the material
wants and all of needs of
man. Recently, policy workers
have come to the conclusion
that science and technology
are not the limiting factors in
development (see for example
Streeten, 1992; James, 1997),
and this was also the finding
of the UNCSTD Panel on
Satisfaction of Basic Needs
(1993-1995). So it is not
more science, per se, that is
required to ease deprivations,
rather a better use of what
exists is necessary to promote
an enduring material quality
of life. But what of the psy-
chological and behavioural
needs of man? Are these do-
mains out of the reach of sci-
ence?

Unfortunately, there is no
reliable way to use science
effectively. Perhaps, instead
of science concentrating on
how to do things, the relevant
question may be, what to do
among all the things which
can be done. A science of the
selection and application of
science would clearly be
worthwhile. This is especially
true in the case of poverty,
which has not yet been seen
as a suitable topic for direct
scientific investigation and
remediation, even though sci-
ence and technology have
been mostly responsible for
the wide and widening gap
between the rich and poor.
Many of the poorest develop-
ing countries boast the hous-
ing of some of the world’s
most renowned scientific cen-
tres of excellence. Yet their
social situations steadily
worsen. Similarly, in the
richer states, scientific tech-
nologies seemed to be in con-
trol of man and not man lead-
ing technology. So much so

he fears loss of jobs, privacy
and security.

Enhancement of the Social
Sciences

Perhaps, scientific actions
for social change must first
come to grips with the core
of our values, attitudes and
behaviour. What appears
wrong is the distance of the
physical and biological stud-
ies from the social and
behavioural sciences. How-
ever, there are indications that
the social sciences will find a
firmer predictive base in the
patterns of hard scientific
knowledge, as seen in inter-
disciplinary results which
have begun to emerge, for
example, pregnant women
who smoke are predispose to
having more violent male
children (Brennan et al.,
1999), and under-nutrition in
pregnancy and early life,
leads to adults who tend to
conserve on work and
thought in later life (Dubos,
1968; 1970, p. 172). Clearly
there must be physical expla-
nations for our beliefs and
behaviours, and irrespective
of religion, it behoves us to
identify and understand these
factors.

So just as it was with biol-
ogy, when its chemical and
physical foundations were un-
covered, its mysteries were
explained with accuracy, lead-
ing to enhanced prospects for
individual and public health.
So too, when the electrical
and chemical bases of brain
function and nervous system
accommodation, are better un-
derstood, the chemical units
of the nature of man may be
identified. The culture of na-
tions, and the conduct of in-
dividuals, may then be pre-
dicted, and perhaps, even
modified.

Science has shown that our
physical, chemical and bio-
logical make-up are the prod-
ucts of chemical units called
genes, the crucial question is,
what are the equivalent units
that condition our minds?
What makes us behave the
way we do (see for example
Blackmore, 1990)? When this

question is answered, science
maybe limited only by engi-
neered common sense or cul-
tured wisdom.
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