Science and the Idea of Progress

David Glasner

FEw IDEAS ARE MORE ESSENTIAL to Western
Civilization, its past, present, and future,
than the idea of progress. And no field of
human endeavor is more central to the
idea of progress than the enterprise of
science. Indeed, science and progress
are so closely related in practice and in
concept that we canscarcely think of one
without immediately calling the other to
mind. So, standing at the beginning of a
new century and a new millennium, any-
one who cares deeply about this civiliza-
tion of ours and its fate in the next hun-
dred or thousand years or even longer is
bound to give some thought to science
and its future progress.

In thinking about progress, one must
also recognize how fraught with ambigu-
ity that idea now appears to us. We cer-
tainly continue to believe and expect
material progress in objective, conven-
tional measures of human well-being, like
wealth, output, population, and life-ex-
pectancy. But seemingly fewer people
accept today that those conventional
measures are the only, or even the best,
ways by which to gauge human progress
than were prepared to do so, say, at the
turn of the last century or of the last half
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century. Of course, one might point to
our own morenuanced conceptionofthe
idea of progress as itself a reflection of
progress of a certain kind. But that ca-
veat would serve only to underscore the
very ambiguity to which [ am calling at-
tention.

To speak about progress is implicitly
to posit a destination towards which we
are progressing. But to speak about any
such destination for a civilization pre-
sumes a consensus about values that not
only does not, if ever it did, exist any
longer, but that may well be inconsistent
with the very idea of a civilization or a
Great Society that develops precisely
because it sustains and nurtures a com-
plex network of cooperation and interde-
pendence without any agreement among
its members about ultimate values. This
conception of civilization, the most
thoughtful articulation of which is to be
found in the works of F. A. Hayek, but is
by no means confined to him alone, ren-
ders application of theidea of progress in
relation to society and civilization so
problematic as to verge on meaningless-
ness.

We have, over the course of the past
two or three centuries, become soaccus-
tomed torapid material progress that we
now take it more or less for granted as a
necessary and inherent feature of our
external environment, and, indeed, now
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regard it as an entitlement for which any

lapse of realization someone, presum-
ably a high government official, must be
held accountable. But it has, alas, be-
come increasingly plain that in all too
many fields of human endeavor progress
is far from inevitable. It could easily be
argued that in many not insignificant ar-
eas of life we have for some time not been
witnessing progress or even stagnation,
but decadence, degeneration, and head-
long retrogression.

While it is true that there is no ac-
counting for tastes, who among us would
care to argue that the popular, middle-
brow, or high culture of the present age
constitutes anadvance over the popular,
middie-brow, or high culture of a century
ago? Consider some relevant compari-
sons. We only just observed in 1997 the
centenary of Brahms’s death. The popu-
lation of the world has increased by 500
percent in the intervening century. Has
this century produced any composer
whose comparison to Brahms could pro-
voke anything but derision? Charles
Dickens died in 1870 at the age of fifty-
eight. By the time he was fifty he had
published almost all his great novels. A
stupendous accomplishment. Leo
Tolstoy died in 1910 at the age of eighty-
two. Which author born in this century
has made a contribution to literature
that could evenremotely be compared to
those of Dickens and Tolstoy? One name
comes to mind: Aleksandr Solzhenitsyn.
But for all his heroism as an individual
and the singular role he played in oppos-
ing Soviet tyranny, there are few who
would rate any of his works as even
approaching those of his great country-
man, or those of Dickens, or, for that
matter, any of the other great nineteenth
century novelists, Thackeray, Eliot,
Trollope, James, Hugo, Proust, Dostoev-
sky, or Turgenev in literary value. Or, to
turn our attention to another area of
creative endeavor, what twentieth-cen-
tury artist, with the possible exception of
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Pablo Picasso, could bear comparison
with the artistic giants of the late nine-
teenth century, the French Impression-
ists, Gauguin, van Gogh, et al.?

Again, matters of aesthetic taste and
judgment are notoriously difficult to re-
solvein any satisfactory way. Certainly it
would be difficult to persuade anyone
whobelieved otherwisethat the arts have
not progressed in the course of the last
century. But it seems undeniable that
there are ample grounds for arguing that
the past century has produced not musi-
cal, literary, or artistic progress, but a
palpable retrogression.

Nor are the signs of retrogression lim-
ited to the aesthetic realm. Signs of what
many would regard as social decay
abound; increases (until recently) in vio-
lent crime, a general breakdown in the
family, increases in births out of wed-
lock, and a glamorization of violence and
pornography are deeply troubling to a
widesection of the public. There is unde-
niably a widespread unease with the di-
rection in which modern culture, in the
most comprehensive sense of the term,
has and continues to develop. Ours is a
culture that is getting less and less seri-
ous, more and more superficial, less
thoughtful, more violent, and more in-
tent on shocking our sensibilities simply
for the sake of shocking our sensibilities.
Can anyone imagine, to take a more or
less random example, the reaction even
a generation ago to the violence and
brutality routinely portrayed on what
has now become the most popular genre
of cable television entertainment—pro-
fessional wrestling?

It is sobering to note that in the six-
teenth century, an early exponent of the
modern idea of progress, Jean Bodin,
could cite as an example of European
progress beyond classical civilization,
not only in material wealth, science, and
technology, but also in moral rectitude,
the disappearance of gladiatorial com-
bat that had been the leading popular

Winter 2001



entertainment of the Roman empire.
While professional wrestling has yet to
sink to the level of gladiatorial combat,
can one say that the growing popularity,
profitability, and increasingly mainstream
public acceptance of an entertainment
form that had long occupied a marginal
and disreputable niche on the boundary
of sport, entertainment and sideshow
are other than huge steps backwards
towards a not so glorious past that it
used to please us to think we as a civiliza-
tion had outgrown?

In his classic work on the idea of
progress, J. B. Burylinked its early articu-
lation in the sixteenth century and its
rapid acceptance in the next two centu-
ries to the emergence of the rationalist
view of the world whoserise culminated
inthe eighteenth-century Enlightenment,
and remains the dominant influence on
Western thought. The rationalist world
view holds that all problems, theoretical
and practical, scientific, technological,
moral, economic, or political can be
solved by the conscientious application
ofreason. The rate of progress therefore
depends primarily onthe extent to which
reason, as opposed to superstition or
unquestioned authority or unexamined
tradition, holds sway over the minds of
men. Only as people finally freed them-
selves from the thrall of superstition,
tradition, and authority, and began in-
stead to deploy their own reason, could
science and knowledge and creativity of
all kinds begin to progress rapidly. And
with the progress of knowledge and sci-
ence, the apostles of rationalism antici-
pated further progress in all areas of
human endeavor, in human conduct, and
inthe social arrangements governing that
conduct. Dispelling the darkness cast by
ignorance, superstition, dogmatic faith
would allow mankind to clear away the
obstacles of tradition and authority and
oppression that had for so long blocked
progress toward a better, freer, more
humane, more glorious future.
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Nor was it enough simply to apply
reason to the solution of problems; rea-
son had to be applied in the appropriate
way, using the proper method. Two para-
digms in particular were proposed. One
was the pure observational method of
Bacon, which held that from an accumu-
lation of observations, the true laws of
science could be inferred by a process of
induction. The other was the pure deduc-
tive method of Descartes. From an un-
questionably true premise, all knowl-
edge would follow with logical certainty.
These two ostensibly rational methods
were almost diametrically opposed, but
both were supposed to provide the un-
erring means for rejecting error and dis-
covering truth.

Looking back from the privileged per-
spective provided by four centuries of
hindsight, one is struck by the almost
quaint charm of this naive faith in the
ability of pure reason to arrive at truth if
only it could be harnessed to the proper
method of application. Unfortunately, our
appreciation of this charming naiveté is
muted by the early rationalists’ over-
bearing dismissal of all conflicting opin-
ions as mere expressions of benighted
ignorance or superstitious prejudice.

With so much irrational error and en-
trenched folly to expose and eradicate,
the triumph of reason was not generally
expected to be complete for a very long
time. But as inherited errors gradually
receded before the triumphal advance of
reason, progress was the necessary and
inevitable consequence. And just as the
application of reason had overturned
inherited errors and prejudices about
the nature of the physical world, so, too,
would the application of reason to the
study of history and society sweep away
the inherited errors, prejudices, and in-
justices that had for so long afflicted
mankind. Rousseau’s Social Contract
(1762), for example, was said by Taine to
have reduced political science to the
strictapplication of an elementary axiom
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that rendered all study unnecessary. So
reason became the instrument not just of
understanding, but of reform (or, for
those soinclined, revolution) and recon-
struction.

Thus, in the Age of Enlightenment, it
was possible to believe in progress and
itsinevitability, because progress seemed
to be the necessary consequence of the
discovery of truth, which, itself, was the
inevitable result of the methodical appli-
cation of reason. That there was any
ambiguity in the notion of an objective,
rationally discoverable truth was anidea
that could not have found a receptive
audience among either those who be-
lievedinthe existence of aRevealed Truth
in the word of God as recorded in the
Holy Scriptures or those who believed in
a rational orderly universe governed by
rational laws of nature. The existence of
rational orderly laws of society and mo-
rality seemed a truth noless self-evident.
“Two things,” wrote Kant, “fill the mind
withwonder and awe...the starry heavens
above me and the moral law within me.”

The rationalist vision of steady
progress towards the ultimate goal of
absolute, objective, and certain truth
through the methodical application of
reason is now understood to have been
an illusion, though some recalcitrants
may still cling tenaciously to anaive faith
in the power of reason to unlock the
secrets of creation and solve the dilem-
mas, riddles, enigmas and mysteries of
the natural and moral orders. Why was it
an illusion? At least two reasons come
readily to mind.

First, there is no method for rationally
proving with certainty any proposition
about the physical world. Neither the
inductive method of Bacon nor the de-
ductive method of Descartes can, as a
matter of simple logic, provide any such
proof. Little more than a century after
Bacon’s death, David Hume effectively
debunked the notion of induction. No
number of observations of white swans
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can ever prove that a black swan will
never be observed, but if not, the whole
Baconian empiricist project lacks a logi-
cal foundation. Similarly that other pillar
of rationalist thought, Descartes’s
aprioristic belief that from an unques-
tionably true premiseall knowledge could
belogically derived, provedto be equally
untenable. Purely deductive inferences
provide no knowledge about the world
not already contained in the initial pre-
mises from which they are derived.
Descartes’s was thus a pure bootstrap
theory of knowledge.

Subsequently Immanuel Kant tried to
explain the mystery of how, despite the
logical infirmities of both induction and
deduction, it had been possible to achieve
the certain knowledge of the naturalworld
that Newton had attained. Kant’s answer
was that this knowledge was a priori
valid because Newton had imposed a
priori laws upon nature. While Kant’s
explanation might have made sense at a
stageinthe development of science when
it appeared that Newton really had ar-
ticulated a true and potentially complete
account of the natural universe (or at
least the elements from which such an
explanation could eventually be con-
structed), his explanation began tobreak
down when scientists began uncovering
more and more dissonance between their
observations and thepredictions implied
by Newton’s theory. Ultimately, when
the facts stubbornly refused to conform
to the a priori paradigm of Newton’s
theory, the Newtonian theory was over-
turned by Einstein’s theory of relativity.
Oncethe mostsuccessful scientific theory
in history had been refuted, it was no
longer plausible to argue that science
has or will ever provide us with knowl-
edge that is absolutely, let alone cer-
tainly and demonstrably, true.

Perhaps even more subversive of the
rationalistic faith harbored by the En-
lightenment philosophers in perpetual
progress through the advance of knowl-
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edge and discovery of truth, has beenthe
gradual realization that moral dilemmas
and conundrums are not necessarily re-
solvable by rational methods. No single
moral theory—the greatest good for the
greatest number or the categorical im-
perative—can provide a compelling an-
swer to all questions of morals or values.
On the contrary, we cannot avoid the
inescapable conclusion that there is a
plurality of moral values and no unique
way of comparing them, for such a com-
parison would require some a priorivalid
hierarchy of values that simply cannot
be discovered by means of any rational
thought process. Indeed, the competing
values are often simply not commensu-
rable. No increase in our knowledge, no
discovery of previously hidden truths,
no speculative philosophicalinquiry can
enable us to compare choices and weigh
alternatives that are sometimes tragic
and inherently incommensurable, when
one value may be obtained or realized
only through the sacrifice or negation of
another. Such choices are not and can-
not be determined through the applica-
tion of any set of rational criteria; they
entail not the exercise of rationality, but
an act of will, or, perhaps, a leap of faith.

How, for example, can one rationally
choose between the ideals of the unity of
mankind and its diversity? By what ratio-
nal principle can we evaluate whether it
is better for local communities to retain
their distinctive separate identities or to
becomeintegrated and assimilatedintoa
larger community and therebylose some,
perhaps much, if not all, of those unique
characteristics and traditions that made
the smaller community distinctive and
unique? Is it better for us all to speak a
common language so that we can under-
stand each other better, or to retain our
mother tongues passed down from gen-
erationtogenerationin which so much of
our inherited wisdom and history and
knowledge of ourselves is embedded?
Mankind seems inevitably to be drawing
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closer together, bringing formerly iso-
lated communities into contact with larger
ones, but smaller communities, when
exposed to larger ones, are increasingly
unableto withstand the centripetal forces
exerted by the larger ones. This process
seems inevitable, but is it progress? Per-
haps. Is it necessarily a better state of
affairs than the alternative? To venture
an answer with any degree of assurance
would be to betray pretensions to omni-
science that no mortal could possibly
justify.

While our faith in the power of reason
to ascertain and demonstrate the tran-
scendent truths governing the natural
and moral orders of the universe has
proved to be misplaced, the reaction
against reason has called into question
the notion that any such transcendent
truths even exist. It is one thing to say
that we can never know with certainty
whether we have found the truth; it is
quite another to deny that truth exists
and that the idea of truth even makes
sense. The first is what Learned Hand
called the spirit of liberty, the second is
the essence of nihilism.

The notion that objective truth not
only is not demonstrable but does not
even exist was once founded on the sup-
position that the concept of truth re-
quires that it be demonstrable. How, it
was asked, can it make sense to say that
a statement is true if it is impossible to
prove that the statement is indeed true?
But that question confuses the corre-
spondence of a statement with objective
facts (its truthfulness) with the ability to
prove that such a correspondence does
in fact exist. A statement may be true
independently of whether it can be justi-
fied.

This distinction provided by the logi-
cian Alfred Tarski seemed to provide a
satisfactory defense of the concept of
truth, but the concept was later chal-
lenged from a different angle. Interest-
ingly, the challenge originally camelargely
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from a historian of science, T. S. Kuhn,
and was later developed by the philoso-
pher Paul Feyerabend. It has since be-
come a staple of postmodernist thought
about science. At any rate, the point is
that there is no such thing as a purely
objective fact, and that every observa-
tionis colored by some theoretical frame-
work. There are no theoretically neutral,
purely objective observations; they are
all, to some degree, subjectively filtered
(interpreted) by the theoretical presup-
positions that underlie the very process
of observation. If there is no purely ob-
jective, observationally neutral reality,
then, it is argued, it makes no sense to
speak of an objective truth, because to
do so would imply that some subjective
observations (or interpretations of sen-
sory stimuli) are somehow more pure,
more accurate, more authoritative than
any other observations or interpreta-
tions. But there are no objective grounds
on which to determine which observa-
tions or interpretations are most pure,
most accurate, most authoritative.

What matters in science is thus not
objective facts, but a consensus within
therelevant interpretative community of
scientists. Their interpretations, condi-
tioned by the received paradigmin which
theyhave been trained and in whichthey
conduct their research, cannot be re-
futed by a supposedly objective reality,
because all the facts that they observe
will be viewed through the theoretical
lens provided by the paradigm shared by
the interpretative community. What mat-
ters to this community is not objective
truth, but coherence between the para-
digm and their interpretation of thefacts
that are relevant to an evaluation of the
paradigm.

While this postmodernist critique of
thenotion of objective truth underscores
the tenuousness of any appeal to objec-
tive facts in assessing truth claims made
on behalf of a scientific theory, the cri-
tique is not fully persuasive. Forin reject-
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ing the notion of objective truth, the
critique implies that coherence between
atheoretical paradigm and the interpre-
tations of the relevant factual conditions
within the interpretative community is
or can be made independent of the facts
as they really are—i.e., of the truth. But
that is just not so. Merely because an
interpretative communityinterpretsfacts
through the prism of its own theoretical
paradigm does not provide the group
with unlimited degrees of freedom in
interpreting those factual conditions.
Interpreting facts in one way to make
their observations cohere with their para-
digm will constrain how the interpreta-
tive group interprets other observations
relevant tothetheory. We cannot choose
our subjective interpretations willy-nilly
and expect that nature will dutifully com-
ply.

An objective external world necessar-
ily imposes constraints on the interpre-
tations that an interpretative commu-
nity can place on factual observations.
Unless a theory is objectively true, we
cannot expect that all factual observa-
tions made in the light of that theory will
turn out to be interpretable in a mutually
consistent way. One might imagine that
there could be multiple theories or para-
digms in terms of which all potential
observations could be consistently in-
terpreted. However, it does not seem
plausible to suppose that two or more
theories could admit of two entirely con-
sistent sets of interpretations of all rel-
evant factual observations without be-
ing either equivalent, or special cases of
amore general theory from which both,
under appropriate assumptions, could
be derived.

So it is, after all, still possible to con-
ceive of science as a search for truth,
that is to say a search for true explana-
tions of an objective external world that
exists independently of our sensory per-
ceptions of it. We will never know, at
least not by rational means, if our expla-
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nations arereally true, but it is still mean-
ingful, postmodernist objections to the
contrary notwithstanding, to think of
science as progressing toward such ex-
planations. However, even if it is still
possible to think about progress in sci-
enceasmeaningfulandreal, which makes
science nearly unique among fields of
human endeavor, it also seems that, af-
ter a century in which science has pro-
gressed morerapidly than ever before in
human history, the idea of scientific
progress elicits less enthusiasm than it
has at any time since the scientific revo-
lution of the sixteenth century.

Why have we grown so uneasy about
progress in science? Of many possible
reasons | should like to discuss two.
First, progress in science seems to be
inextricably connected with and serves
as anecessary condition for the material
progress that has transformed modern
society several times over and is now on
the verge of creating for the first time in
human history a truly global society.
While the rise in living standards is gen-
erally, though not universally, welcomed,
the effects of the improvement in living
standards and the growth of population
are not uniformly benign.

The environmental movement has, for
example, focused attention on the de-
structive effects that economic growth
and technological progress have had on
our physical environment. We may agree
or disagree with some or all of their
specific concerns and the proposedrem-
edies, as well as with some or all of the
philosophical presuppositions underly-
ing those concerns. But it is impossible
to dispute that economic growth and
technological progress can and often do
have destructive effects on the physical
environment, though there may be diffi-
cult questions about whether economic
development generates sufficient ben-
efits to compensate for the damage.

It is equally true, though perhaps less
well understood, that there is an intan-
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gible moral environment as well as a
tangible physical one, and that the same
process of economic growth and techno-
logical progress that affects, sometimes
destructively, the physical environment
may also have negative, even destruc-
tive, effects on the moral one. By amoral
environment, I mean not just the moral
values, principles, and rules that govern
(at least, to some degree) how people
conduct themselves, | mean also the in-
stitutions, arrangements, and relation-
ships by means of which effective moral
values, principles, and rules are devel-
oped, transmitted, and brought to bear
on conduct. Social change of all kinds,
especially the rapid social change pro-
duced by economic growth, tends to
undermine not just traditional religious
and moral values, but it also, and more
importantly in the long run, erodes the
network of stable relationships on which
the transmission and the application of
these religious and moral values largely
depend. Stablerelationships within com-
munities and even families are subjected
to severe, sometimes intolerable, stress
byrapid economic growth, if for no other
reason than that rapid growth frequently
renders traditional communities eco-
nomically unsustainable and thus pro-
vides a powerful stimulus to migration.
This very migration produces social in-
stability both in the areas from which
and towhich the migration occurs. Rapid
social change, driven by scientific and
technological progress, inevitably threat-
ens the kind of community life in which
traditional values are preserved, en-
forced, and transmitted.

But adding to the unsettling social
instability that progressinscienceleaves
in its wake, recent advances in genetics
and genetic engineering are raising dis-
turbing concerns about our power to use
science not just to control our external
environment but to controlwho and what
we are, in short to recreate ourselves as
individuals, even as a species. We are
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now approaching a juncture in human
history when the words of Genesis 3:22
begin to evoke in us a genuine sense of
recognition, perhaps even a certain fore-
boding, never before experienced.

And the Lord God said: “Behold, the man
is become as one of us, to know good and
evil; and now, lest he put forth his hand,
and take also of the tree of life, and eat,
and live forever. Therefore the Lord God
sent him forth from the garden of Eden, to
till the ground from whence he was taken.”

With science putting into our hands
powers to recreate not just our environ-
ment but ourselves in ways that not so
long ago we could not have imagined,
and after the moral constraints that used
to inhibit our conduct have lost their
binding force, we cannot but tremble at
what kind of a future we may be creating
for ourselves and our children. More than
ever before, it seems, we will create our
own destiny. And our fitness to under-
take such a responsibility would appear
to vary inversely with our willingness to
do so.

Of course, mere hand-wringing about
the disruptive and potentially destruc-
tive effects of scientific and technologi-
cal progress on our society and on our
moral and physical well-being serves a
decidedly limited purpose. And the last
thing that I could hope for would be to
livein asocietyin whichindividuals could
not freely engage in one of the noblest of
all activities—the quest to better under-
stand the world in which we live in all its
rich diversity and wondrous complexity.

However, I do believe that it is appro-
priate to questionthe extent to whichthe
quest to understand has been tied and
perhaps subordinated to an effort to con-
trol. One ought notindulge in excessively
idealistic stereotypes, but the quest to
understand, borne out of a sense of won-
der and awe at the natural world of which
human beings are merely a part, is a
modest activity, both in temperament
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and scale, while the effort to controlis an
aggressive and a grandiose one. Yet, the
conduct of modern science is becoming
increasingly just another aspect of mod-
ern large-scale enterprise. And the re-
search decisions of individual scientists
are increasingly responding not to the
problems that appear most interesting
and challenging to scientists, but to the
demands of the corporate and govern-
mental sponsors that provide so much of
the financial support for scientific re-
search. Big Science has become the
handmaiden of Big Government and Big
Business.

While to an economist, the idea that a
demand for scientific research of a par-
ticular kind draws forth a supply is nei-
ther surprising nor disturbing, most
economists, even those with a good un-
derstanding of and healthy respect for
how well markets allocate scarce re-
sources among the myriad competing
claims for those resources, also under-
stand that under certain kinds of institu-
tional arrangements, markets may not
function well. They may instead produce
undesirable outcomes, especially when
those outcomes have significant environ-
mental spillovers that the relevant deci-
sion-makers have no incentive to take
into account.

For alongtime, it was taken for granted
that economic growth was always desir-
able—and the faster the better. In the
first full flowering of the environmental
movement, two economists, E. J. Mishan
and Fred Hirsch, offered dissenting views.
But their concerns, though not entirely
ignored, did not prove very influential
over the long run. This was partly be-
cause so many neo-Malthusian concerns
about the sustainability of growth proved
to be so exaggerated, but the relevant
concerns are fundamentally non-Malthu-
sian. The focus of these concerns is on
the toll that rapid economic growth takes
on the moral environment—on the intan-
gible infrastructure of relationships that
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sustainand perpetuate the sense of moral
obligation without which our lives be-
come degraded and ultimately degrad-
ing.

The point is not to stop economic
growth, any more than to stop the
progress of science. But if the process of
economic growth is inextricably related
to what Joseph Schumpeter called cre-
ative destruction, is it not possible that
we have not been fully cognizant of the
intangible wreckage that has been accu-
mulating for these past two centuries of
breakneck growth? Hand-wringing, as |
have noted, has a decidedly limited use-
fulness, so although I did wish to raise a
point about the ill-effects of economic
growth often overlooked, I should like to
relate it in a practical way to the issue of
progress in science.

If as  have suggested, Big Science has
become the handmaiden of Big Govern-
ment and Big Business, and we are now
on a course of rapid technological ad-
vance and innovation that is not only
socially disruptive, but is speeding us
towards a brave new world for which we
are in no sense of the word prepared, is
it perhaps not time to think seriously
about reducing drastically the level of
governmental support for scientific, par-
ticularly applied, research? During the
height of the Cold War, such research
could be justified because it was neces-
sary (a) for immediate national security
and (b) to maximize our advantage over
the Soviets in science and technology
and in material well-being which indi-
rectly enhanced our national security.
With the disappearance of that overrid-
ing threat to national security, that ratio-
nale for government subsidies to science
and technology has disappeared as well.
Eliminating such support would permit
the reorientation of scientific research
toward smaller scale, more individualis-
tic projects characteristic, until very re-
cently, of almost all of the great discover-
ies in the history of science.
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But the withdrawal of Big Government
would leave Big Business as the domi-
nant customer and financial supporter of
scientific and technological research. A
significant scaling back of Big Science
will not occur unless corporate support
is reduced as well. Much of what Big
Business now spends to support scien-
tific research is spent in the expectation
that the research will result in the acqui-
sition of valuable intellectual property—
patents copyrights, trade secrets, etc.
The economic and philosophical justifi-
cation for extending such propertyrights
tointangibleintellectual assets was once
controversial. The controversy ceased
not because it was demonstrated that
extending private property rights to in-
tangible ideas was socially optimal, but
because it seemed plausible that doing
so would accelerate the creation of new
ideas, which would in turn accelerate
economic growth. No one really both-
eredtoinquire whether economic growth
could ever be too fast. And so the protec-
tion, and the enforcement, of intellectual
property rights has become a sacred
cow of modern economic and legal
thought. But if the blessings of rapid
economic growth are not as unmixed as
we once thought, we ought to start re-
thinking how muchlegal protection ought
to be provided to intellectual property,
particularly through patents. A sharp
reduction in the scope and stringency of
patent protection, perhaps abolishingthe
right of corporations rather than indi-
vidual inventors to own patents, might
well have a salutary chilling effect on the
support for Big Science provided by Big
Business.

A policy that would slow down scien-
tificresearch and technological develop-
ment—research and development that
would undoubtedly produce substantial
benefits to large numbers of people—is
unlikely to attract broad popular sup-
port and has no natural constituency
whose material interest it would pro-
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mote. A change in policy of this magni-
tude would obviously upset all sorts of
highly entrenched expectations, and a
substantial slowdown in the rate of tech-
nological advance and economic growth

disagreeable side effects. We may have

unwittingly entered into a Faustian bar-
gain that makes it impossible for us to
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shift to a slower rate of technological
progress and economic growth than we
have become accustomed to without in-
curring greater sacrifices than we are
willing to bear. Our challenge in the com-
ing century will be to find some way of
coping with this dilemma. Before we can
cope with it wemust first acknowledge it.
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