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Population and Panaceas

A Technological Perspective

Paul R. Ehrlich and John P. Holdren

Today more than one billion human
beings are either undernourished or mal-
nourished, and the human population is
growing at a rate of 2% per year. The
existing and impending crises in human
nutrition and living conditions are well-
documented but not widely understood.
In particular, there is a tendency among
the public, nurtured on Sunday-supple-
ment conceptions of technology, o be-
lieve that science has the situation well
in hand—that farming the sea and the
tropics, irrigating the deserts, and gen-
erating cheap nuclear power in abun-
dance hold the key to swift and certain

lution of the problem. To esp this
belief is to misjudge the present severity
of the situation, the disparate time scales
on which technological progress and pop-
ulation growth operate, and the vast

plexity of the probl beyond mere
food production posed by population
pressures. Unfortunately, scientists and

g s have th ives often added
to the confusion by failing to distinguish
between that which is merely theoret-
ically feasible, ami lha( whlch ls eco-

lly and logistically p

As we will show here, man's present

technology is inadequate to the task of

their effects on the ecological systems
necessary for our survival (Woodwell,
1967; Cole, 1968). And even if such
projects are initi with unprecedented
levels of staffing and expenditures, with-
out population control they are doomed
to fall far short. No effort to expand the
carrying capacity of the Earth can keep
pace with unbridled population growth,

To support these contentions, we sum-
marize briefly the present lopsided bal-
ance sheet in the population/food ac-
counting. We then examine the logistics,

ics, and p
some technological schemes which have
been proposed to help restore the bal-
ance, or, more ambitiously, to permit the
maintenance of human populations much
larger than today's. The most pertinent
aspects of the balance are:

1) The world population reached 3.5
billion in mid-1968, with an annual incre-
ment of approximately 70 million people
(itsell increasing) and a doubling time on

x|

conseq af

triple if nutrition is to be brought up to
minimum requirements.

Food Production

That there is insufficient additional,
good quality agricultural land available
in the world to meet these needs is so
well documented (Borgstrom, 19635) that
we will not belabor the point here. What
hope there is must rest with increasing
yields on land presently cultivated, bring-
ing marginal land into production, more
efficiently exploiting the sea, and bring-
ing less conventional methods of food
production to fruition. In all these areas,
science and technology play a dominant
role. While space does not permit even a
cursory look at all the proposals on these
topics which have been advanced in
recent years, a few rcpresentative exam-
ples illustrate our points.

Conventional Agriculture. Probably the
most w:dei) recommended means of in-

the order of 35 years (Population Refer-
ence Bureau, 1968).

2) Of this number of people, at least
one-half billion are undernourlshed (dels-
cient in calories or, more J-

g agricultural yields is through the
more intensive use of fertilizers. Their
production is straightforward, and a good
deal is known about their effective appli-
cation, although, as with many technol-

slowly starving), and approximately an

maintaining the world's burgeoning bil-
lions, even under the most optimistic
assumptions. Furthermore, technology is
likely to remain inadequate until such
time as the population growth rate is
drastically reduced. This is not to assert
that present efforts to “revolutionize”
tropical argiculture, increase yields of
fisheries, desalt water for irrigation, ex-
ploit new power sources, and implement
related projects are not worthwhile, They
may be. They could also easily produce
the ultimate disaster for mankind if they
are not applied with careful attention to
The co-asthors are alfisted, with the depart-
mdwmmnuwlmlm:‘mtﬂmw

Research and
Stanford Univensity,

cember 1969

dditional billion are malnourished (defi-
cient in particular nutrients, mostly pro-
tein) (Borgstrom, 1965; Sukhatme, 1966).
Estimates of the number actually perish-
ing annually from starvation begin at 4
million ‘and go up (Ehrlich, 1968) and
depend in part on official definitions of
starvation which conceal the true magni-
tude of hunger's contribution to the
death rate (Lelyveld, 1968).

3) Merely to maintain present inade-
quate nutrition levels, the food require-
ments of Asia, Africa, and Latin America
will, conservatively, increase by 26% in
the 10-year period measured from 1965
to 1975 (Paddock and Paddock, 1967).
World food production must double in
the period 19635-2000 to stay even; it must

ogies we consider here, the environmen-
tal consequences of heavy fertilizer use
are ill understood and potentially dan-
gerous' (Wadleigh, 1968). But even
ignoring such problems, we find stagger-
ing difficulties barring the implementa-
tion of fertilizer technology on the scale
required. In this regard the accomplish-
ments of countries such as Japan and the
Netherlands are often cited as offering
hope to the underdeveloped world. Some
perspective on this point is afforded by
noting that if India were to apply fertili-
zer at the per capita level employed by
the Netherlands, her fertilizer needs
would be nearly half the present world
output (Uhited Nations, 1968).

'Barry Commoner, sddress 12 135th Meeting of the AAAS,
Datiax, Texan (28 December 1968
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STANFORD UNIVERSITY
STANFORD, CALIFORNIA 94303

DEPARTMENT OF BIOLOGICAL SCIENCES

June 11, 1971

George B. Van Schaak
The Morton Arboretum
Lisle, Illinois 60532
Dear Mr. Van Schaak,

Thanks very much for your letter of May 3lst and your

comments on Survivor.
Sinc?/ yours,
M /% £ ; P
au,

1 R. Ehrlich
Professor of Biology

PRE:st
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THE MORTON ARBORETUM
Joy Morton, founder

LISLE, ILLINOIS 60532 Phone: WOODLAND B-0074

May 31, 1971

Dr. Paul Ehrlich
Stanford University
Stanford, California
Dear Dr. Ehrlich,
Your 'How to be a survivor' is marvelously well done--not exactly

pleasant reading, but very stimulating.

Enjoyed very much your recent address at Elmhurst. Your 'bounce' is

electric--do you carry a rechargeable battery?

Sincerely yours,

eorge B. Van Schaack

Encl.

Digitized by the Hunt Institute for Botanical Documentation




CHAPTER 1

The Crisis

The explosive growth of the human population is the most significant ter-
restrial event of the past million millenia. Three and one-half billion people
now inhabit the Earth, and every year this number increases by 70 million.
Armed with weapons as diverse as thermonuclear bombs and DDT, this mass
of humanity now threatens to destroy most of the life on the planet. Mankind
itself may stand on the brink of extinction; in its death throes it could take
with it most of the other passengers of Spaceship Earth. No geological
event in a billion years—not the emergence of mighty mountain ranges, nor
the submergence of entire subcontinents, nor the occurrence of periodic
glacial ages—has posed a threat to terrestrial life comparable to that of
human overpopulation,

Most of the members of modern societies have now seen pictures of the
Earth as seen from the vicinity of the moon, and they must have a new
~awareness of the finite size of our planet. In comparison with many celestial
bodies, it is-a rather small ball of rock. It is also possibly a unique ball of
rock; for its surface is populated by a vast variety of living organisms that
depend for their existence on a thin film of atmosphere, which is itself, in
part, a product of those living things.

If Homo sapiens is to continue as the dominant species of life on Earth,
modern man must come soon to a better understanding of the Earth and of
what he has been doing to it. Yet many people—as a result of the excitement
over the successful landings of men on the moon—are better informed (and
perhaps more curious) about conditions on the surface of that dead satellite
than they are about the damage being done by overpopulation and over-
development to the only life-supporting planct we know,

Only recently have Americans been astounded to learn that many millions
of their own fellow citizens go to bed hungry every night. Most of us, of
course, have vague ideas about starvation in India or about Brazilians living
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PLAYBOY

July 8, 1970
Dear Mr, Ware:

It is our pleasure tO send you the
enclosed interview with Paul Ehrlich,
reprinted from the August issue of
PLAYBOY Magazine.

We would be delighted to hear -- and
would certainly value -- any comments
] you have concerning this interview
which we might use in our Letters to
the Editor column.

sincerely,

| L. L
/% 5 Cj- :faﬁ&ﬁxs;bsﬁziﬂ

A. C. Spectorsky
Editorial Director

ACS:kdh
Encl.

THE PLAYBOY BUILDING - 919 N, MICHIGAN AVE. » CHICAGD 60611

Digitized by the Hunt Institute for Botanical Documentation



REPRINTED from PLAYBOY MAGAZINE, AUGUST 1970

PLAYBOY INTERVIEW:

© 1870, HMM Puslishing Ca, lne

DR. PAUL

> ﬂ

a candid conversation with. the outspoken population biologist and prophet of environmental apaca!)p.ra

I the thyee years since biologist Panl
Ehrlich wrate “The Population Bomb"
—q chilling scenario of the warld's fate
if peaple and their principal by-product,
pollution, continwe to mulliply un-
checked—the book has sold 1230000
cafies and its awthor has become the
clief spokesman for what promises to
become the most important campaign of
the Seventies: the crusade to save the
environment. Ehrlich it very much in
demand; chibs, colleges, magazines and
netwarks find his message of ecological
doom so compelling that he can't possi-
bly answer every summons: 1 get around
two dozen requests a day and I'm booked
solid for the next year.”

Despite the scientific nature of what
ke has to say, Ehrlich has become contra.
wversial; one San Francisco columnist,
Charles McCabe, called him “the Cassan.
dra of contraception’ and “in his own
way . . . more dangerous than Hitler."
Ehrlich endures this kind of irrational
vituperation because he thinks the situa-
tion is desperate. “Some of my colleagues
think if's too late, that we've already
done too many frrrpnrabie things, given
birth to too many people. They've given
up. I think we may have some time, not
much, but encugh to turn things around
end save ourselves, if we start now.
That's why I'm doing all this traveling
and speechmaking. Not b I like it
but becawse I want my daughter to enjoy
a full life, and I'd like to live another
few years myself.”

Ehrlich came naturally to biology. As
a child in Philadelphia, he wos fascinated

by butterflies (he wrote a book on the
sieleject in 1961) and pursued his interest
with a hiology degree from the Universic
ty of Pennsylvania in 1953 and an M. A,
and a Ph. D, from the University of Kan-
sas. A fter a short stint at the Chicago Acad-
emy of Sciences, he joined the faculty aof
Stanford University, where he served far
three years a3 director of graduate study
for the department of bialogical sciences.
Currently a [ull professor of biology,
Ehlrlich considers himself a scientist and
researcher by profession and g missionary
far the ecology movement only by reluc-
tant chaoice. A rare combinalion of nat-
ural eloquence and articulate expertise
in population biology—ile study of how
sprcies naturally control their growth and
size—made him from the beginning of
his leaching career one of those special
professors who both trouble and inspire
students, During one recent semester, he
and associate Dr. Richard W. Holm
taught an undergraduate course that
drew aver 700 interested studenti—an
indication that Ehrlich kas no trouble
meeting the current student demand for
relevance in the classroom. In fact, some
of his pupils were the first to carry his
message beyond the confines of academe,
As a result, Ehrvlich found himself mak-
ing presentations and being interviewed
frequently around the San Francisco Bay
ared.

On one of those occasions, he so im-
prressed David Brower—then head of the
most prestigious American conservation
organization, the Sierra Club—that the

tiwo made avrangements for a book by
Ehrlich to be published by Ballantine as
part of a Sierra Club series. Elrlich
warked rvery night for three weeks and
produced "The Population Bomb," an
effort that has been consuming almost all
of his waking hours ever since. “One
thing I didn’t know aboul writing a
book is how much people are willing
to listen to you talk about it. In my
case, that's a very helpful phenomenon,
Through interviews, talk-show appear-
ances and that rort of thing, I've been
able to get through to thousands of
people who will never read my book, nor
any other, for that matter. I'm told that
my {wo appearances on the Johnny Car-
son show generated some of the heaviest
vicwer respanse in the program's history.
So I must be reaching people.”

Ehrlich reaches people because, unlike
many scientists, he feels no trepidation
about leaving the laboratory and enter-
ing the political arena. He is president
of a group called Zero Population
Growth that i dedicated to stopping
population growth and environmental
deterioration in this couniry through po-
litical action. In every speech, he attacks
!he national leadership ,‘or its emfogituf

¢ and irresp

m”mg the President and ouur Govern-
ment officials, simply, “boobs.” Because
audiences, particularly the young, re-
spond enthusiastically to this kind of
blunt talk, Ehrlich is a coveted speaker at
college and university programs aimed at
mobilizing environmental activism,

Although Ehrlich takes seriously his
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“The water in some Tivers i bemml'ng
too polluted to purify, and evidence is ac-
cumulaling that DDT in our I’n.'ry tissues

has reached levels hjgh
rg*mgeékﬁy

T T T

“Our large population i responsible for
air pollution that could lead to massive
starvation in the United States within the

I two decades—Dbgeause pollution
ntffnestqctmerﬁo Botanica

“No action has been taken to save the
enviranment. And the things the Admin-
istration is talking about doing—emission
1:': rds for automobiles and so forth—

SOUATYO Y AP0 Im.”
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