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Will zero-population growth hamper scientific creativity?
Now that the prospect of zero popula-
tion growth in the United States is be-
ginning to seem more real, concern is
being expressed about its possible ad-
verse social and economic conse-
quences. Perhaps the most serious
worry is about the effects of the altered
age distribution zero population growth
would bring with it. "The most con-
spicuous disadvantage is the age com-
position implied by a stationary popu-
lation, especially at the low mortality
that has been achieved in advanced
countries . . . A society with such an
age structure is not likely to be recep-
tive to change and indeed would have a
strong tendency towards nostalgia and
conservatism. A French writer has
characterized a stationary population
as a 'population of old people ruminat-
ing over old ideas of old houses.' "J

Is this worry well founded? Would
the age distribution of a stationary
population really be unfavorable from
the point of view of creative work in
science, the arts and the business
world? The only way to answer this
question is to look at the ages at which
creative work is actually being done in
various fields and compare that with
the age structure of stationary and
growing populations. If the stationary
population has a notable deficiency of
people in the most creative age brack-
ets, the current concern can be consid-
ered justified; if not, it clearly is not
well founded.

Fortunately, it is possible to pinpoint
with considerable accuracy the age at
which creative work has been done by
one group of what would generally be
conceded to be highly creative workers,
namely the Nobel Prize winners in
physics. The prize has been awarded
annually since 1901, and the citation
contains a description of the work for
which the prize is given, so the deter-
mination of the date at which the work
was performed is a straightforward
matter. The age distribution for all
recipients is shown in figure 1. It can
be seen that it is Gaussian, with a
mean age of 36.2 years and a standard
deviation of 7.6 years. Its most strik-
ing features is the remarkably "old"
age of 36 about which the distribution
is centered. Even the subset of Nobel
Prize winning theorists have an aver-
age age of 33 for their most creative
work, while the average age of experi-
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The distribution of ages of Nobel Prize
winning work in physics. The histogram
presents the data in 5-year bins. The
curve is a Gaussian distribution with mean
of 36.2 years and standard deviation of 7 6
years. Figure 1

mentalists is 38. Clearly the common
notion that physicists are "burned out"
by age 30 lacks factual foundation.

How does a stationary population
compare with a growing population in
its ability to turn out work of Nobel
Prize winning quality? An example of
age distributions of hypothetical popu-
lations under various rates of growth is
shown in figure 2, calculated on the
basis of actual United States mortality
tables for 1967. These are the steady-
state age distributions that would be
established several generations after a
change in fertility. Note that the dif-
ferences between the growing and sta-
tionary populations are most marked
in the ages below 20 and above 50.

To utilize the data on age distribu-
tion of Nobel Prize winners, I assume
that the Gaussian distribution in figure
1 gives the probability N(A) that a
person of age A will do work of Nobel
Prize quality. Then the per capita
probability N that during a given year
someone in the population will do
Nobel-quality work is just the integral
over the entire population, or

N MA)P(A)dA

where P(A) is the age distribution of
the population. Using the age distri-
butions given in figure 2, along with
others calculated for the range of popu-
lation growth from -17c to +3% per

year, I have evaluated expression 1.
The relative per capita probability N
of Nobel-quality innovative work in
physics has a broad maximum from
zero to 1.5% per year growth, varying
by only about 1%, although it falls off
rapidly for growth rates less than
-0.5% and more than 2% per year.
Because the current (approximately
1% per year) US growth rate falls with-
in the range of the broad maximum,
our growth rate could drop to zero with
no significant effect on the per capita
likelihood of Nobel Prize quality work
in physics.

This analysis is clearly crude, as its
ceteris paribus assumptions about the
structure of the scientific and general
communities during the transition to
zero population growth may be a bit
unrealistic. For example, the physics
community is currently young by de-
mographic standards and will probably
grow older in the next few years as its
rate of growth decreases. It could also
be argued that the Nobel Prize is not
given for "typical" creative work in
physics, so that figure 1 does not give
an accurate indication of the creative
ages of the typical physicist. Despite
these caveats, however, it seems clear
that there is little justification for fears
that zero population growth in the
total population would have a stultify-
ing effect on the country's scientific
creative activities.

One reason for the common misap-
prehension on this score is the failure
to realize that a growing population is
"young" primarily because so many of
its members are under 20. The pro-
portion in the crucial age groups—cru-
cial, as indicated by the study of phys-
ics Nobel Prize winners, being about
ages 28 through 44—is quite insensitive
to demographic changes for growth
rates from zero to 1.5% per year.

It would, of course, be necessary to
have studies of other groups—artists,
writers, businessmen, politicians—be-
fore firm conclusions could be drawr.
about the relation between age struc-
ture and innovative achievement in
general. There is, however, a fairly
strong presumption that youth is more
important for creative work in physics
than in these other fields. Consider
the average ages of Nobel Prize win-
ning work2 in physics (36), chemistry
(38). and medicine and physiology

PHYSICS TODAY OCTOBER 1973



'

Hughes offers helium-neon lasers from 0.5 mW to
10 mW output. Plasma tubes or packaged. TEM00 or multimode.
Internal or external mirrors. Polarized or randomly polarized.
Modulated or continuous wave. $1,950 to well under $100.

All Hughes He-Ne lasers feature our patented co-
axial construction. And they all carry a one-year, no-hour-limit
warranty. (Or ask about our special 18-month OEM warranty.)

We also make a wide variety of compat-
ible power supplies.

And as if all this isn't enough, Hughes also
HUGHES

offers more help than anyone.
We'll help work out your optics and systems |

lems. We'll even design and produce complete systems for your
special volume applications.

Why do we offer so much? Two reasons. One, s°

you can be more choosy. Two, because we don't want you •

choose somebody else.
For more information, contact: Hugn"

HUGHES AIRCRAFT COMPANY

Electron Dynamics, Laser Products, 3100 W.
Blvd., Torrance.CA 90509. (21 3) 534-21 21, Ext

Circle No. 9 on Reader Service Card
.



letters
(41), which indicate a progression of
"older" creative work as the research
becomes more applied. Similarly,
among the physicists, the experimen-
talists are five years older than their
theoretical colleagues. It would ap-
pear clear that theoretical brilliance is
less and empirical experience more of
a factor in the success of businessmen
and politicians than of physicists. An
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Hypothetical age distributions under steady
state with various rates of growth. The
growth rates indicated are in percent per
year. Figure 2

older average age of creativity clearly
improves the desirability of a stationary
population as opposed to a growing
one, as is evident from figure 2. Of
course, there are some areas in which
the earlier years are most creative; ath-
letics is an obvious example. But,
considering the entire spectrum of
innovative activities, fears that the age
distribution of a stationary population
will bring stagnation due to fewer crea-
tive people appear unjustified.

Several valuable discussions with Alan
Sweezy and constructive comments from
Harriet Zuckerman are gratefully acknowl-
edged. This work was supported, in part,
by the Caltech Population Program.
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Insecurity in industrial jobs

Gertrude Scharff-Goldhaber (February,
page 9) has vividly and sympathetical-
ly described the plight and frustration
experienced by many physicists, who,
after a short career, are squeezed out of
academic positions. This description
is followed by many suggestions aimed
at improving employment prospects.

I wish to draw attention to the fact
that entirely similar problems exist for
industrial physicists. Also at least one
of the escape routes mentioned by
Scharff-Goldhaber, that into medicine,
is blocked by nearly insurmountable
obstacles. Finally, I shall add some
proposals of my own.

Let me start by briefly describing
certain problems in the industrial em-
ployment of physicists. The managers
of various industrial and semi-indus-
trial laboratories have recently become
concerned about increases in the aver-
age age of their technical staff. It has
been advocated1 that average age must
be kept down in order to ensure vitali-
ty and productivity adequate for insti-
tutional survival. In addition, steps to
achieve this goal have been proposed
and apparently are being implement-
ed.1

It is the nature of things that it is
the older physicist who must pay the
price.2 My experience leads me to be-
lieve that this trend will develop into a
major problem for industrial physi-
cists. I am sure that any escape of ac-
ademic physicists into industry is diffi-
cult; even if at first successful, it is
bound to be a short-term solution.

I believe that the problem is serious
enough to warrant the suggestion that
an appropriate study be made of possi-
ble discrimination on account of age in
the employment of physicsts. There is
a Federal Law prohibiting such dis-
crimination and this law is just as
valid as that which prohibits discrimi-
nation on account of race. Any en-
forcement of that law, difficult as it
may be, will be an important aid in al-
leviating some of the consequences of
the present employment crisis.

Escape of physicists into medical ca-
reers is extremely difficult, if it is un-
derstood that a medical career is
meant to imply any medical or dental
practice. I have thoroughly explored
this avenue and found that, even if all
the necessary premedical requirements
have been completely fulfilled, the
doors to appropriate training remain
closed. The reasons have been best
summarized by a senior admissions of-
ficer at NYU medical school and are as
follows:
• Age at entry is higher than usual
and results in less service returned to
the medical profession. This decreases
the return upon dollars invested in ed-
ucation by the school in question.
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