
important, living in good health and hap-
pily—is a better investment than the per-
son for whom a kidney transplant may
mean only a few additional years of poor
health. Cruel as it may seem, the authors
call the people at the top of the kidney
waiting list “bad bets”—cases in which
the money spent is “wasted” in the sense
that it could bestow greater benefit on so-
ciety if spent elsewhere.

The authors analyze problems in nu-
meric terms, assigning dollar values to
lives and plotting people as points on
graphs: anyone to the left of a given line is
a bad bet, anyone to the right a good bet.
The approach may seem cold and imper-
sonal, but the authors argue that it will
actually lead to the kindest and most hu-
mane outcomes, given that every dollar
spent on medical treatment, education, or
another social program for one person de-
nies that same dollar to someone else.

Zeckhauser and Schuck also discuss
“bad apples” who commit abuse or fraud,
or simply behave badly and so detract
from a social program’s goal. One example:
those who run drug-dealing operations
out of their homes in public-housing de-
velopments, but aren’t kicked out—either
because of apathetic law enforcement or
because the eviction process has so many
built-in safeguards for tenants that using
it becomes a long and expensive task.
Meanwhile, the criminal activity dimin-
ishes the other tenants’ quality of life and
gives the entire community a bad name,
making the general public less likely to
support future expenditures for public
housing. The authors advise low tolerance
for such bad behavior, but also emphasize
the importance of an accessible appeals
process to protect “good apples” who’ve
been excluded in error.

Will policymakers heed this call to ac-
tion? It wouldn’t be the first time Zeck-
hauser has been out in front of major pol-
icy change. Another Zeckhauser-Schuck
collaboration—the 1970 article “An Al-
ternative to the Nixon Income Mainte-
nance Plan”—put forth ideas that, ac-
cording to Zeckhauser, bear an uncanny
resemblance to the Earned Income Tax
Credit enacted by the federal govern-
ment five years later. More recently, The
Early Admissions Game: Joining the Elite,
which Zeckhauser wrote with Christo-
pher Avery and Andrew Fairbanks,
turned a critical eye on colleges’ early-ad-
missions practices (see “Entering the
Elite,” May-June 2003, page 15). Three
years later, Harvard, Princeton, and other
institutions announced plans to elimi-
nate the programs.

The new book’s main premise may not
be palatable to those who believe that
maligning any beneficiaries of a social
program calls the virtue of the entire pro-
gram into question. For their part, the au-
thors avow repeatedly that they are not
questioning such programs’ fundamental
value, but instead o≠ering a way to make
them a≠ordable—and therefore sustain-
able—in the face of daunting projections:
if current conditions continue, funding
for Medicare will be exhausted before
2020, and for Social Security around 2040.
“We don’t think of the purpose of this
book as just saving resources,” Zeck-
hauser says. “We think of it as putting re-
sources to their best use. Unless we prior-
itize correctly, we will lop o≠ some
programs that should be preserved.”

�elizabeth gudrais

richard zeckhauser e-mail address:
richard_zeckhauser@harvard.edu
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Foundations of Faith?

P
ublic debates about evolution
frequently pit science against reli-
gion. But work by professor of
mathematics and of biology Martin

Nowak adds a surprising twist to that
age-old argument. Evolution, he says,
might actually lead to religious beliefs.

Nowak, the director of Harvard’s pro-

gram for evolutionary dynamics and au-
thor of a recent, prizewinning book on the
subject, has worked for the last decade on
questions of cooperation in biology. Al-
though evolution is commonly under-
stood as competition played out in muta-
tion and natural selection, “You don’t
really get very far in biology without co-
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operation,” he says. “The evolution of
multicellularity and the evolution of eu-
karyotic cells which have a distinct nu-
cleus—the big steps—seem to be based
on cooperation” and lead to “the emer-
gence of something completely new in bi-
ology. You get cooperation on a lower
level and then you get the emergence of a
higher level: single cells cooperating to
form multicellular organisms.”

Researchers have long studied cooper-
ative strategies for evolutionary success
among their fellow human beings by
using game theory. The classic “prisoner’s
dilemma” involves the hypothetical case
of two suspects arrested by police and
held in separate cells. Each is o≠ered the
same deal: confess and reduce your own
sentence, but in doing so, implicate the
other prisoner. The best outcome for
both prisoners is for neither one to say
anything (a form of cooperation), but
when neither prisoner knows what the
other will do, the incentive to defect (or
plea bargain, in this case) is strong.

Nowak runs a variant of this game
using money, and has discovered that the
most successful players start by cooper-
ating with each other—paying a dollar,
for example, so the other player receives
two dollars—and then continue to coop-
erate until someone defects. This tit-for-
tat strategy, in which players cooperate
when others cooperate with them, but
defect when their opposite number has
defected in a previous round, proved the
most successful in a well-known com-
puter tournament that pitted various
strategies against each other. But in the
real world, Nowak points out, mistakes
or misunderstandings (which weren’t
part of the computer simulations) can de-
stroy cooperation just as surely as true
defection: “If you have two tit-for-tat
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players playing against each other and
one defects by mistake, the other
will retaliate, and then the first will
retaliate, and so on.”

Nowak has shown mathemati-
cally that in an error-filled
world, a more gen-
erous variant of
tit for tat—in
which if one
player defects,
the other “for-
gives” and still cooper-
ates a certain amount of the time—
is more successful. (Players who are
too forgiving, or always cooperate,
however, are exploited by others.)
In other words, says Nowak, “To
win the prisoner’s dilemma in a
world of errors, you must know how
to forgive. Natural selection leads to
forgiveness.”

This simple form of interaction,
known as direct reciprocity, relies on
repeated encounters between two people.
But direct reciprocity fails to explain a
whole range of observed “cooperative” or
altruistic human behaviors in which indi-
viduals perform selfless acts for others
without apparent expectation of a recip-
rocal act. Nowak wanted to explain such
ad hoc actions, and in 1998, he formulated
a much more powerful mechanism, “indi-
rect reciprocity,” by which evolution can
lead to cooperation.

Indirect reciprocity relies on reputation.
Observers watch the game and tell others
what they’ve seen. “Indirect reciprocity is
powerful because I gain experience even
without playing,” Nowak explains. Hu-
mans “are obsessed with finding out about
each other and...monitoring the social net-
work of the group. There are empirical
studies of what people actually talk about
on British trains, for example, or in small-
scale societies, sitting around fireplaces.
Sixty percent of the conversations” deal
with interactions with others.

When indirect reciprocity is incorpo-
rated into Nowak’s game, cooperative
players tend to find each other and form
clusters, because a single defector can ex-
ploit and “pop” a bubble of cooperation.
The ability to communicate about reputa-
tion thus becomes extremely important
to a cooperative player’s success.

Nowak, in fact, has demonstrated
mathematically how indirect reciprocity
provides selective pressure for the devel-

opment of human language, which he
calls the most important invention of the
last 500 million years. “Prior to the inven-
tion of language, evolution was based on
genetics only,” he explains. “With human
language, we have the machinery for un-
limited cultural evolution.”

Religion is a form of social behavior that
Nowak studies as part of a joint-research
project with the Divinity School on the
“Evolution and Theology of Cooperation.”
Religion, like language, is a human univer-
sal, he points out: every civilization has dis-
covered it. And he finds it remarkable that
the winning cooperative strategies in both
direct and indirect reciprocity require play-
ers to be hopeful, generous, and forgiving,
traits often encouraged by religions.

“Hopeful, because if we haven’t met prior 
to the first time we interact, the winning

strategy must actually assume 
the best of the other per-

son. Generous, be-
cause the win-
ning strategy is
happy with a

somewhat small-
er piece of a pie”:
the strategy wins
not by getting a
bigger slice of any
one transaction,

but by cooperating
successfully in many trans-

actions. “Forgiving, because if 
I’m in a relationship and some-
one defects, and I always hit
back—that’s a losing strategy.
I have to have a mechanism 

to forgive a failure to coop-
erate.

“Religions want to
understand what

causes su≠ering and
they also want to help

people. When you study their prescrip-
tions for how to live one’s life, what is
formulated is how to live the best possi-
ble life right now. The work on coopera-
tion shows which kinds of behavior are
important for human evolution,” he ex-
plains, and it “seems that religion actu-
ally helps people to behave accordingly:
to cooperate with each other.”

�jonathan shaw

martin nowak e-mail address:
martin_nowak@harvard.edu
martin nowak website:
www.ped.fas.harvard.edu/people/fac-
ulty/index.html
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Manhood Reconsidered

A
s  a  professor at Harvard
Business School, Robin J. Ely has
had her share of experience
with how men (who constitute

80 percent of the school’s faculty) conduct
themselves in the workplace. But her re-
search on how a work environment can
influence masculine norms took place far

from the campus, at two oil platforms in
the Gulf of Mexico. Before her first trip to
the rigs, in 2001, Ely thought she knew the
type of men she’d encounter there. After
interviewing some of the workers, though,
she was stunned: “I called my colleague
and said, ‘Where’s the masculinity?!’”

“I just didn’t see it, not in the traditional


