
The science of religion

Where angels no longer fear to tread

Science andreligionhave oftenbeen at loggerheads. Now the former has decided
to resolve the problem by trying to explain the existence ofthe latter

DY THE standards of European scientific
Ll collaboration, €zm ($f.rd is not a
huge sum.Butitmightbethe start of some-
thing that will challenge human percep-
tions of reality at least as much as the bil-
lions being spent by the European
particle-physics laboratory (cBru) at Ge-
neva. The first task of crnN's new mach-
ine, the Large Hadron Collider, which is
due to open later this year, will be to search
for the Higgs boson-an object that has
been dubbed, with a certain amount of hy-
perbole, the God particle. The €zm, by
contrast, will be spent on the search for
God Himself-or, rather, for the biological
reasons why so many people believe in
God, gods and religion in general.

"Explaining Religion", as the project is
known, is the largest-ever scientific study
of the subject. It began last September, will
run for three years, and involves scholars
from 14 universities and a range of disci-
plines frompsychology to economics. And
it is merely the latest manifestation of a
growing tendency for science to poke its
nose into the Godbusiness.

Religion cries out for a biological ex-
planation. It is a ubiquitous phenome-
non-arguably one of the species markers

of Homosapiens-but apuzzling one.It has
none of the obvious benefits of that other
marker of humanity, language. Neverthe-
less, it consumes huge amounts of re-
sources. Moreover, unlike language, it is
the subject of violent disagreements. Sci-
ence has, however, made significant pro-
gress in understanding the biology of lan-
guage, from where it is processed in the
brain to exactly how it communicates
meaning. Time, therefore, to put religion
under the microscope as well.

I have no need of that hypothesis
Explaining Religion is an ambitious at-
tempt to do this. The experiments it will
sponsor are designed to look at the mental
mechanisms needed to represent an omni-
scient deity, whether (and how) belief in
such a "surveillance-camera" God might
improve reproductive success to an
individual's Darwinian advantage, and
whether religion enhances a person's
reputation-for instance, do people think
that those who believe in God are more
trustworthy than those who do not? The
researchers will also seek to establish
whether different religions foster different
levels of co-operation, for what reasons,

and whether such co-operation brings col-
lective benefits, both to the religious com-
munity and to those outside it.

It is an ambitious shopping list. Fortu-
nately, other researchers have blazed a
trail. Patrick McNamara, for example, is the
head of the Evolutionary Neurobehaviour
Laboratory at Boston University's School
of Medicine. He works with people who
suffer from Parkinson's disease. This ill-
ness is caused by low levels of a messenger
molecule called dopamine in certain parts
of the brain.In a preliminary study, Dr Mc-
Namara discovered that those with Parkin-
son's had lower levels of religiosity than
healthy individuals, and that the differ-
ence seemed to correlate with the disease's
severity. He therefore suspects a link with
dopamine levels and is now conducting a
follow-up involving some patients who
are taking dopamine-boosting medicine
and some of whom are not.

Such neurochemical work, though pre-
liminary, may tie in with scanning studies
conducted to try to find out which parts of
the brain are involved in religious experi-
ence. Nina Azari, a neuroscientist at the
University of Hawaii at Hilo who also has
a doctorate in theology, has looked at the
brains of religious people. She used posi-
tron emission tomography (prr) to mea-
sure brain activity in six fundamentalist
Christians and six non-religious (though
not atheist) controls. The Christians all
said that reciting the first verse of the z3rd
psalm helped them enter a religious state
of mind, so both groups were scanned in
six different sets of circumstances: while
reading the first verse of the z3rd psalm, >r



while reciting it out loud, while reading a
happy story (a well-known German chil-
dren's rhyme), while recitingthat story out
loud, while reading a neutral text (how to
use a calling card and while at rest.

Dr Azari was expecting to see activity in
the limbic systems of the Christians when
they recited the psalm. Previous research
had suggested that this part of the brain
(which regulates emotion) is an important
centre of religious activity. In fact what
happened was increased activity in three
areas of the frontal and parietal cortex'
some of which are better known for their
involvement in rational thought. The con-
trol group did not show activity in the-se
parti of their brains when listening to the
psalm. And, intriguingly, the only thing
ihat triggered limbic activity in either
group was readingthe happy story. _

Dr Azari's pnr study, together with one
by Andrew Newberg of the University of
Plnnsylvania, which used single-photon
emission computed tomography done on
Buddhist monks, and another by Mario
Beauregard of the University of Montreal,
which put Carmelite nuns in a magnetic-
resonance-imaging machine, all suggest
that religious activity is spread across
many parts of the brain. That conflicts not
only with the limbic-system theory but
also with earlier reports of a so-called God
Spot that derived partly from work con-
ducted on epileptics. These reports sug-
gested that religiosity originates specifi-
ially in the brain's temporal lobe, and that
religious visions are the result of epileptic
seizures that affect this part of the brain.

Though there is clearly still a long way
to go, this sort of imaging should eventu-
ally tie down the circuitry of religious ex-
perience andthat, combinedwithwork on
messenger molecules of the sort that Dr
McNamara is doing, will illuminate how
the brain generates and processes religious
experiences. Dr Azari, however, is scepti-
cai that such work will say much about re-
ligion's evolution and function. For this,
other methods are needed.

Dr McNamara, for examPle, Plans to
analyse a database called the Ethno-
graphic Atlas to see if he can find-any cor-
ielations between the amount of cultural
co-operation found in a society and the in-
tensity of its religious rituals. And Richard
Sosis, an anthropologist at the University
of Connecticut, has already done some re-
search which suggests that the long-term
co-operative benefits of religion outweigh
the short-term costs it imposes in the form
of praying many times a day, avoiding cer-
tain foods, fasting and so on.

Leviticus's children
On the face of things, it is puzzling that
such costly behaviour should persist.
Some scholars, however, draw an analogy
with sexual selection. The splendour of a
peacock's tail and the throaty roar of a stag

reallv do show which males are fittest, and
thus-help females choose. Similarly, signs
of religious commitment that are hard to
fake provide a costly and reliable signal to
others in a group that anyone engaging in
them is committed to that group. Free-rid-
ers, in other words, would not be able to
gainthe advantages of group membership.

To test whether religion might have
emerged as a way of improving group co-
operition while reducing the needlo keep
an eve out for free-riders, Dr Sosis drew on
u citulog,t. of rgth-century American
communes published in 1988 by Yaacov
Oved of Tel Aviv University. Dr Sosis
picked zoo of these for his analysis; 88
were religious and rrz were secular. Dr
Oved's data include the span of each com-
mune's existence and Dr Sosis found that
communes whose ideology was secular
were up to four times as likely as religious
ones to dissolve in any given Year.

A follow-up study that Dr Sosis con-
ducted in collaboration with Eric Bressler
of McMaster University in Canada fo-
cused on 83 of these communes (3o reli-
gious, 53 secular) to see if the amount of
time they survived correlated with the
strictures and expectations they imposed
on the behaviour of their members. The
two researchers examined things like food
consumption, attitudes to material posses-
sions. rules about communication, rituals
and taboos, and rules about marriage and
sexual relationships.

As they expected, they found that the
more constraints a religious commune
placed on its members, the longer it lasted
(one is still going, at the grand old age of
r+g). But the same did not hold true of sec-
ular communes, where the oldest was 4o.
Dr Sosis therefore concludes that ritual
constraints are not by themselves enough

Dr Sosis has also studied modern secu-
lar and religious kibbutzim in Israel. Be-
cause a kibbutz, by its nature, depends on
group co-operation, the principal diffe-r-
ence-between the two is the use of reli-
gious ritual. Within religious communi-
iies, men are expected to pray three times
daily in groups of at least ten, while
women are not. It should, therefore, be
possible to observe whether group rituals
do improve co-operation, based on the be-
haviour of men andwomen.

To do so, Dr Sosis teamed up with Brad-
ley Ruffle, an economist at Ben-Gurion
University, in Israel. They devised a game
to be played by two members of a kibbutz.
This was a variant of what is known to
economists as the common-pool-resource
dilemma, which involves two people try-
ing to divide a Pot of money without
knowing how much the other is asking for.
In the version of the game devised by Dr
Sosis and Dr Ruffle, each participant was
told that there was an envelope with 1oo
shekels in it (between r/6th and r/8th of
normal monthly income). Both players
could request money from the envelope,
but if the sum of their requests exceeded
its contents, neither got any cash. If, how-
ever, their request equalled, or was less
than. the roo shekels, not only did they
keep the money, but the amount left was
increased by 5o% and split between them.

Dr Sosis and Dr Ruffle picked the com-
mon-oool-resource dilemma because the
communal lives of kibbutz members
mean they often face similar dilemmas
over thin-gs such as communal food,
power and cars. The researchers'hypothe-
sis was that in religious kibbutzim men
would be better collaborators (and thus
would take less) than women' while in
secular kibbutzim men and women
would take about the same. And that was
exactly what happened.

Big father is watching You
Dr Sosis is not the only researcher to em-
ploy economic games to investigate the na-
iure and possible advantages of religion.
Ara Norenzayan, an experimental psy-
chologist at the University of British_ Co-
Iumbia, in Vancouver, has conducted ex-
periments using what is known as the
dictator game. This, too, is a well-estab-
lished teit used to gauge altruistic behav-
iour. Participants receive a sum of
money-Dr Norenzayan set it at $ro-and
are asi<ed if they would like to share it with
another player. The dictator game thus dif-
fers from another familiar economic game
in which one person divides the money
and the other decides whether to accept or
reject that division.

As mightbe expected, in the simple ver-
sion of the dictator game most people take >>

to sustain co-operation in a community-
what is needed in addition is a belief that
those constraints are sanctified.



most or all of the money. However, Dr No-
renzavan and his graduate student Azim
Shariif tried to tweak the game by intro-
ducins the idea of God' They did this by
primiig half of their volunteers to think
aboutreligion by getting them to unscram-
ble sentences containing religious words
such as God, spirit, divine, sacred and pro-
phet. Those thus primed left an average of
$+.22, while the unprimedleft $184.

Exactly what Dr Norenzayan has dis-
covered here is not clear. A follow-up ex-
periment which primed people with secu-
iar words that might, nevertheless, have
prompted them to behave in an altruistic
manner (civic, jury, court, police and con-
tract) had similar effects, so it may be that
he has touched on a general question of
morality, rather than a specific one of reli-
gion. However, an experiment carried out
6y lesse Bering, of Queen's University.in
siifast, showed quite specifically that the
perceived presence of a supernatural be-
ins c"n affect a person's behaviour-al-
th6ugh in this case the being was not God,
but the ghost of a dead Person.

Dr Bering, too, likes the hypothesis that
religion promotes fitness by promoting
coliboratiott within groups. One way that
misht work would be to rely not just on
othlr individuals to detect cheats by notic-
ins things like slacking on the prayers or
eaiing during fasts, but for cheats to detect
and police themselves as well. In that case
a sense of being watched by a supernatu-
ral being mighf be useful' Dr Bering thus
proposei thal belief in such beings would
prevent what he called "dangerous risk
miscalculations" that would lead to social
deviance and reduced fitness.

One of the experiments he did to test
this idea was to subiect a bunch of under-
graduates to a quiz. His volunteers were
iold that the best performer among them
would receive a $5o prize. They were also
told that the computer program that pre-
sented the questions had abug in it, which
somedmes caused the answer to appear
on the screen before the question. The vol-
unteers were therefore instructed to hit the
soace bar immediately if the word "An-
s*.t" 

"pp.ared 
on the screen. That would

remove the answer and ensure the test re-
sults were fair.

The volunteers were then divided into
three groups. Trvo began by readit-rg a note
dediciting the test to a recently deceased
graduate student. One did not see the note'
bf tn. two groups shown the note, one
was told by the experimenter that the stu-
dent's ghost had sometimes been seen in
the room. The other group was not given
this suggestion.

ThJio-called glitch occurred five times
for each student. Dr Bering measured the
amount of time it took to press the space
bar on each occasion. He discarded the first
result as likely to be unreliable and then
averaged the other four. He found that

those who had been told the ghost story
were much quicker to press the space bar
than those who had not. They did so in an
average of 4.3 seconds. That compared
with 6.: seconds for those who had only
read the note about the student's death
and 7.2 for those who had notheard any of
the story concerning the dead student. In
short, awareness of a ghost-a supernatu-
ral agent-made people less likely to cheat.

Whoismyneighbour?
It all sounds very Darwinian. But there is a
catch. The American communes' the kib-
butzim. the students of the University of
British Columbia and even the supernatu-
ral self-censorship observed by Dr Bering
all seem to inVolve behaviour that pro-
motes the group over the individual' That
is the opposite of Darwinism as conven-
tionallyunderstood. But it might be ex-
plained by an idea that most Darwinians
dropped in the 196os-group selectiol. .'ihe ideathat evolution canworkby the
differential survival of entire groups of or-
ganisms, rather than just of individuals,
ivas rejected because it is mathematically
implausible. But it has been revived re-
cently, in particular by David Sloan Wil-
son of Binghamton University' in, New
York, as a wiy of explaining the evolution
of human morality in the context of inter-
tribalwarfare. Suchwarfare canbe so mur-
derous that groups whose members fail to
collaborate in an individually self-sacrifi-
cial way may be wiped out entirely. This
negates the benefits of selfish behaviour
wilhin a group. Morality and religion are
often closely connected, of course (as,Dr

Norenzayan's work confirms), so what
holds for the one might be expected to
holdforthe other,too.

Dr Wilson himself has studied the rela-
tionship between social insecurity-and re-
ligious fervour, and discovered that, re-

gardless of the religion in question, it is the
least secure societies that tend to be most
fundamentalist. That would make sense if
adherence to the rules is a condition for the
securitv which comes from membership
of a group. He is also interested in what
some religions hold out as the ultimate re-
ward for good behaviour-life after death.
That can promote any amount of self-sac-
rifice in a believer, up to and including sui-
cidal behaviour-as recent events in the Is-
lamic world have emphasised. However,
belief in an afterlife is not equally well de-
veloped in all religions, and he suspects
the differences may be illuminating.

That does not mean there are no ex-
planations for religion that are based on
individual selection. For example, Jason
Slone, a professor of religious studies at
Webster University in St Louis, argues that
people who are religious will be seen as
mort hkelv to be faithful andto help inpar-
enting than those who are not. That makes
them desirable as mates. He plans to con-
duct experiments designed to find out
whether this is so. And, slightly tongue in
cheek, Dr Wilson quips that "secularism is
verv maladaptive biologically. We're the
ones who at best are having only two kids.
Religious people are the ones who aren't
s-o*kittg and drinking, and are living lon-
ger and having the health benefi ts'"

That quip, though, makes an intriguing
point. Evblutionarv biologists tend to be
itheists. and most would be surprised if
the scientific investigation of religion did
not end up supporting their point of view'
But if a piopensity to religious behaviour
really is-an evolved trait, then they have
talked themselves into a position where
thev cannotbenefitfromit,much as ascep-
tic iannot benefit from the placebo effect
of homeopathy. Maybe' therefore, it.is
God who will have the last laugh after all-
whether He actually exists ornot. I


