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FPopulation Density and Growth

Last MNovember an article by Von
Foerster et al. appeared in Science [132,
1291 (1960)] in which it was contended
that in about 66 years the growth rate
of the world's human population would
approach infinity, and that our descend-
ants would be squeezed to death, Most
demographers who read this article
thought that it was intended as a joke,
but the reaction of the press and a care-
ful rereading indicate that the principal
contentions were presented and widely
received as serious.

The prediction of an infinite growth
rate in a.p. 2027 is obtained in effect
by fitting a curve to estimates of growth
rates in world population from the be-
ginning of the Christian era until the
mid-1950's. A rectangular hyperbola
provides a rather good fit to these esti-
mates through 1957, and it is the extrap-
olation of this hyperbola that vields
the approach to infinity for the rate of
growth early in the next century, The
choice of the rectangular hyperbola is
dictated by a differential equation ex-
pressing the general notion that the
growth rate has increased as population
density has increased. The authors note
that the familiar logistic curve may be
derived from a differential equation ex-
pressing a diminishing rate of growth as
density increases. They say that such a
negative relationship is plausible for a
population whose elements must com-
pete with each other for limited re-
sources available in nature. However,
they conjecture that Homo sapiens has
the capacity to form coalitions against
nature, to be more efficient in the strug-
gle to control nature as density in-
creases, rather than less efficient. In
other words, they visualize man as co-
operating in extracting more from na-
ture rather than as competing for a fixed
endowment of resources. This view
leads them to expect increasing growth
rates with increasing density, and serves,
as was stated above, as the rationale for
a differential equation which in turn
leads to the rectangular hyperbola as
the appropriate curve to express the an-
nual percentage increase in population.

This whole argument will not stand
critical scrutiny. The following defects
are the most conspicuous:

1) It is not true that population
growth rates are positively associated
with density, nor even that population
growth rates are positively associated
with man's control over nature. The

populations currently residing in areas
with a density of less than 100 persons
per square mile are growing at more
than twice the pace of populations re-
siding in areas with a density of more
than 300 persons per square mile. In
other words, in the world today the as-
sociation between prowth and density is
negative, not positive. Similarly, the
countries which have come farthest in
technology, in communication, and in
what in any view should be considered
control over nature have growth rates
that range from the slowest in the world
to about average, while the fastest
growth rates are found in such areas as
Malaya, Taiwan, Cevlon, Mexico, and
Brazil—countries which certainly can-
not be considered in the same class with
the United States, Western Europe, or
the Soviet Udion in their control over
nature.

2) Von Foerster and his co-authors
neglect the causes of accelerated popu-
lation growth in the world. Growth has
accelerated wholly because of a reduc-
tion in mortality, because of a lower
world death rate. There are no grounds
for believing that there has been any
upward trend in the world birth rate.

3) There are clear limits, moreover,
to the growth rate that can be attained
through reducing mortality rates, In
fact, if mortality were reduced to zero
and everyone lived forever, the growth
rate of world population would initially
be exactly equal to the world birth rate,
estimated by the United Nations as 3.9
percent. In the long run, immortality
would produce a spmewhat Jlower
growth rate than this as the proportion
of population above childbearing ages
became larger. In short, the extension
to its logical extreme of the trend which
has been wholly responsible for faster
growth in the world population would
lead to a growth rate of less than 4
percent. There are also biological limits
to increases in fertility in the improb-
able event that these occur. If every
woman were married by age 15 and
bore children at a rate equaling the
highest observed in any large human
population, and if everyone were im-
mortal, the growth rate would still be
somewhat less than 6 percent. In fact,
rates much above 6 percent cannot be
achieved as Jong as childbearing is re-
stricted to the ages between 15 and 50
and the period of gestation remains 9
months.

Another well-known fact that this
article neglected was that the develop-

ment of better communication, of bet-
ter education, and of better control over
nature has led universally to declines in
the birth rate. One might say that in
extending his control over nature man
has learned to exercise rational control
over the consequences of his own na-
ture. There is not a single country in
the world which has achieved a high
degree of industrialization that does not
have birth rates wvery substantially
lower than those prevailing before in-
dustrialization. Included among the
countries where the birth rate has
dropped sharply are the Soviet Union,
Japan, the United States, Canada, Aus-
tralia, New Zealand, and all of the
countries of Europe except Albania
(not yet industrialized). In short, the
maost superficial examination of popula-
tion trends makes it clear that if man
does continue to extend his technology,
the expected result will be a decline in
birth rates in those parts of the world
where they are now highest.

The especially rapid acceleration of
growth in the mid-20th century has re-
sulted from technological advances in
medicine and public health. Among the
maost striking and far-reaching develop-
ments have been the antibiotics and the
residual insécticides such as DDT. De-
velopments of this sort have made it
possible for countries which have not
yet adopted modern technology in their
gconomies to enjoy a very substantial
measure of control over infectious dis-
ease, Thus Ceylon, which has under-
gone very litile in the way of funda-
mental economic change, has cut iis
death rate by more than 50 percent
since 1945. This situation gives the
clearest urgency to programs for speed-
ing the economic development of these
areas, both to keep production expand-
ing at least as rapidly as population and
to provide the basis for the social and
economic changes which will bring
births under wvoluntary control.

These questions are among the most
serious facing the world today, and to
give wide currency to such clearly non-
sensical ideas as an infinite birth rate
and Doomsday in a.p, 2027 contribute
nothing to their solution.
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Essentially three arguments against
our “Doomsday™ thesis are presented in
Coale’s letter. They are: (i) nonsensi-






