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The Tragedy of the Commons

The population problem has no technical solution;
it requires a fundamental extension in morality.

At the end of a thoughtful article on
the future of nuclear war, Wiesner and
York (/) concluded that: “Both sides in
the arms race are . . . confronted by the
dilemma of steadily increasing military

Garrett Hardin

sional judgment. . . .” Whether they
were right or not is not the concern of
the present article. Rather, the concern
here is with the important concept of a
class of human problems which can be
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What Shall We Maximize?

Population, as Malthus said, naturally
tends to grow “geometrically,” or, as we
would now say, exponentially. In a
finite world this means that the per
capita share of the world’s goods must
steadily decrease. Is ours a finite world?

A fair defense can be put forward for
the view that the world is infinite; or
that we do not know that it is not. But,
in terms of the practical problems that
we must face in the next few genera-
tions with the foreseeable technology, it
is clear that we will greatly increase
human misery if we do not, during the
immediate future, assume that the world
available to the terrestrial human pop-
ulation is finite. “Space” is no escape
).

A finite world can support only a
finite population; therefore, population
growth must eventually equal zero. (The



It is fair
to say that most people who anguish
over the population problem are trying
to fi:nd a way to avoid the evils of over-
population without relinquishing any of
the privileges they now enjoy. They
think that farming the seas or develop-
ing new strains of wheat will solve the
problem—technologically. I try to show
here that the solution they seek cannot
be found.



The « commons »

 « Common » = « village green »




TWO LECTURES

CHECKS TO POPULATION,
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William Forster Lloyd (1833)

Pasturelands left open to many herds of
cattle with a resource available to all,

the greediest herdsmen would gain—for a
while

Mutual ruin was just around the corner.

As demand grew in step with population
(while supply remained fixed), a time would
come when the herdsmen, acting as
Smithian individuals, would be trapped by
their own competitive impulses.

The unmanaged commons would be ruined
by overgrazing



As a rational being, each herdsman
seeks to maximize his gain. Explicitly
or implicitly, more or less consciously,
he asks, “What is the utility to me of
adding one more animal to my herd?”



This utility has one negative and one
positive component.




This utility has one negative and one
positive component.

1) The positive component is a func-{=
tion of the increment of one animal.
Since the herdsman receives all the
proceeds from the sale of the additional
animal, the positive utility is nearly +1.



This utility has one negative and one
positive component.

1) The positive component is a func-"& =
tion of the increment of one animal.
Since the herdsman receives all the
proceeds from the sale of the additional
animal, the positive utility is nearly +1.

2) The negative component is a func-
tion of the additional overgrazing
created by one more animal. Since,
however, the effects of overgrazing are
shared by all the herdsmen, the negative
utility for any particular decision-
making herdsman is only a fraction of
—1.
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Adding together the component par-
tial utilities, the rational herdsman

concludes that the only sensible course f;-;?r‘j -

for him to pursue is to add another
animal to his herd. And another; and
another. . . . But this is the conclusion
reached by each and every rational
herdsman sharing a commons. Therein
is the tragedy. Each man is locked into
a system that compels him to increase
his herd without limit—in a world that
is limited. Ruin is the destination to-
ward which all men rush, each pursuing
his own best interest in a society that
believes in the freedom of the com-
mons. Freedom in a commons brings
ruin to all.
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D'ou vient le probleme?
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AN ESSAY Thomas
ON iy Robert
PRINCIPLE OF POPULATION; Malthus

ox,

A VIEW OF ITS PAST AND PRESENT EFFECTS
ON

HUMAN HAPPINESS;

wirn

AN INQUIRY INTO OUR PROSPECTS RESPECTING THE FUTURE

REMOVAL OR MITIGATION OF THE EVILS WHICH ° Geometrical population growth

IT OCCASIONS,

l;\’ 1] ] ]
Tng Rev. T. R. MALTHUS, A.M. F.R.S. * The 'ncre_ase of population is
e O et necessarily limited by the means of
o subsistence:

SIXTH EDITION.

» The superior power of population is
repressed, and the actual population

IN TWO VOLUMES,

VOI. 1.
kept equal to the means of subsistence,
oo L by misery and vice.
JOHN MURRAY, ALBEMARLE STREET.
MDCCCXXVI.
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S = resource

S= S ( as —b— CS) —0SX, X = consumer population

1+ S abundance
X=X (n6S — p).
Fitness W =n6.S — u
Fitness is defined as the
per capita exponential growth rate
> T f * 1

Fig. 8. Bifurcation diagram for (6.1). The adaptive dynamical increase of € is indicated by the
arrows (but, admittedly, the arrow between 0 and 0, is meaningless). 14
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1609, Hugo de Groot
(Hugo Grotius) :
“The freedom of the seas”
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1625, Hugo de Groot (Hugo Grotius) :

“The extent of the ocean is in fact so great that it suffices for any
possible use on the part of all peoples for drawing water, for
fishing, for sailing.”
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“Probably all great sea-fisheries are
inexhaustible”

— 1884-Sir Thomas Huxley

« | know the human being and fish
can coexist peacefully »
Saginaw, Michigan; September 29, 2000
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« Freedom of the seas » in combination with « the invisible
hand » (Adam Smith 1776)

—>Tragedy of the commons

In economic affairs, The
Wealth of Nations (1776) popularized
the “invisible hand,” the idea that an
individual who “intends only his own
gain,” is, as it were, “led by an invisible
hand to promote . . . the public interest”




letters to nature

Rapid worldwide depletion of
predatory fish communities

Ransom A. Myers & Boris Worm
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Figure 1 Time trends of community biomass in oceanic (@—i) and shelf (j—m) points) are shown with superimposed fitted curves from individual maximum-likelihood

ecosystems. Relative biomass estimates from the beginning of industrialized fishing (solid  fits (solid lines) and empirical Bayes predictions from a mixed-model fit (dashed lines).
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Figure 2 Spatial patterns of relative predator biomass in 1952 (a), 1958 (b), 1964 (¢) and
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1980 (d). Colour codes depict the number of fish caught per 100 hooks on pelagic year-by-year maps, refer to the Supplementary Information.
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longlines set by the Japanese fleet. Data are binned in a global 5° X 5° grid. For complete
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