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Anthropologists have long noted that one of the primary
functions of religion is to promote group solidarity, and
most have recognized ritual as the mechanism through
which this solidarity is achieved. Guided by Durkheim
(1995 [1912]), who was among the first to appreciate the
unifying nature of religious ritual, functionalists have
explored how ritual sustains the social order within a
community (e.g., Douglas 1966, Radcliffe-Brown 1952).
They have argued that collective rituals enable the ex-
pression and reaffirmation of shared beliefs, norms, and
values and are therefore essential for maintaining com-
munal stability and group harmony. For Durkheim, col-
lective rituals were the means by which individuals
bonded with one another in the community. He claimed
that the “effervescent” state of ritual performance min-
imized individual distinctions and emphasized the unity
of the group.
Rappaport (1979, 1999) extended Durkheim’s analysis

of ritual, primarily exploring its formal structure. He in-
terpreted ritual’s effect on group solidarity as a conse-
quence of its communicative abilities and argued that
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rituals promote trust and cooperation within commu-
nities because they indicate the accurate intentions of
their performers (see also Watanabe and Smuts 1999).
Irons (1996a, b, c, 2001) also regards ritual performance
as a means of communication but has offered an expla-
nation of religious behavior that focuses on individual
costs and benefits and considers the selective pressures
that have favored religious practices. He maintains that
rituals enhanced our ability to overcome the collective
action problems we have likely faced throughout our
evolutionary history. Irons emphasizes that the costli-
ness of ritual actions enables them to serve as honest
signals of commitment to the group because only those
who are committed to the group’s beliefs and goals will
be willing to incur the time and energetic costs of ritual
performance. In other words, individuals pay the costs
of ritual performance, but by doing so they demonstrate
their commitment and loyalty to the group and can thus
achieve a net benefit from successful collective action.
Many others have also acknowledged and discussed the

relationship between religious ritual and intragroup co-
hesiveness and cooperation (e.g., d’Aquili and Newberg
1999, Hayden 1987, Ridley 1996, Sosis 2000, Steadman
and Palmer 1995, Turner 1969, Wilson 2002). Although
there is no consensus about how ritual promotes solidarity
and cooperation, it is widely accepted that its collective
nature is a critical feature. Ritual activity entails physi-
cally congregating individuals who are assumed to share
ideological beliefs and social values. Indeed, anthropolo-
gists typically define ritual as an inherently social act (e.g.,
Radcliffe-Brown 1979, Rappaport 1979). Rituals are of
course also performed in solitude; however, it is collective
rituals that are believed to enhance unity within the
group.
Despite having achieved the status of conventional an-

thropological wisdom, the relationship between ritual
performance and group solidarity has not been demon-
strated empirically, nor has research focused on how in-
tragroup solidarity translates into intragroup coopera-
tion, as is expected by various researchers (e.g., Irons
2001, Rappaport 1999, Sosis 2000, Sosis and Alcorta n.d.,
Steadman and Palmer 1995). With this in mind, we de-
signed a project aimed at examining the relationship be-
tween religious ritual and cooperation. Our research was
conducted on Israeli religious and secular kibbutz mem-
bers, an ideal population for evaluating this relationship.
As communal societies, kibbutzim regularly face the
challenge of promoting and maintaining cooperation
among their members; thus the way in which group rit-
ual affects social cohesion is pertinent to their collective
existence. In addition, the clear distinction between re-
ligious and secular populations provides natural condi-
tions for comparative analyses. Secular kibbutz mem-
bers’ lives are not structured by religious ritual but are
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otherwise very similar to those of religious kibbutzniks.
Furthermore, the naturally occurring variation in ritual
performance on religious kibbutzim, especially along
gender lines, offers an opportunity to explore whether
differences in individual cooperativeness can be ex-
plained by variation in ritual performance. If group ritual
is the mechanism that enables religion to enhance col-
lective action, then we should observe greater coopera-
tion among those segments of the population that are
most active in their performance of group ritual. To test
this hypothesis we conducted controlled experiments on
Israeli kibbutzim that involved an economic game de-
signed to measure cooperative behavior.

israeli kibbutzim

The kibbutz was originally conceived as a small collec-
tive farming settlement in which members based their
social and cultural lives on the collective ownership of
property and wealth. Guided by the dictum “From each
according to his abilities, to each according to his needs,”
kibbutz members received food, shelter, clothing, edu-
cation, health care, and a small stipend for their work.
The first kibbutz, Degania, was established in theGalilee
in 1909. Since then the kibbutz movement has grown to
over 270 settlements located in every region of Israel.
Kibbutzim range in population size from less than 50 to
over 2,000.
The kibbutz developed out of an egalitarian ideology

rooted in socialist Zionism as well as the pragmatism of
group living during the early colonization of Palestine
by Eastern European Jews (see Near 1992). The early kib-
butz members were fiercely committed to socialist and
secular ideologies. Although originally agriculturally
based, kibbutzim were unable to survive economically
through farming alone. Over the past several decades
kibbutzim have accepted the challenge and diversified
their economic activities (Maron 1994). Today enter-
prises such as tourism, health spas, and factories man-
ufacturing the entire gamut of imaginable products pro-
vide the majority of kibbutzim’s income.
The first religious kibbutz was established by the Rod-

ges Group in 1931 and ultimately named Yavne in 1941.
Since then, the Religious Kibbutz Movement (Kibbutz
Dati), formally established in 1935, has grown to rep-
resent over 8,000 members in 16 kibbutzim. The reli-
gious kibbutzimwere not anticipated by the formulation
of an explicit and detailed ideology (Katz 1995). They
integrated the secular kibbutz culture, grounded in so-
cialist ideology, and a religious culture rooted in tradi-
tional or halachic Judaism. It was the commitment to
traditional Judaism that fostered their socialist perspec-
tive. Despite their religious motivations, they modeled
their communal lifestyle and economic structures after
the secular kibbutzim that had preceded them (Fishman
1983, 1987, 1992).
Religious kibbutz members practice a form of Judaism

known as Modern Orthodoxy, which means that while
they do not shun modernity (in contrast to the Ultra-
Orthodox) they do adhere to halacha, or traditional Jew-

ish law. Ritual plays a central role in the way religious
kibbutz members organize their lives. Although a variety
of requirements, such as keeping kosher and not working
on the Sabbath, are imposed equally on males and fe-
males, Modern Orthodoxy is not sexually egalitarian
with respect to all ritual obligations. Male ritual require-
ments are largely publicly oriented whereas female re-
quirements are generally pursued privately or in the
home. Indeed, of the three major requirements imposed
exclusively on women, none are publicly performed
(namely, the laws of family purity, such as attending a
mikveh or ritual bath, separating a portion of dough
when baking bread, and lighting Sabbath and holiday
candles). Males, in contrast, regularly engage in a variety
of collective rituals, most notably public prayer, which
occurs three times daily. While females also attend syn-
agogue occasionally, there is no religious obligation for
them to pray in a group. Indeed, when women attend
synagogue they sit separately from the men and are not
seen by them, nor are they included in the minyan, the
quorum of ten adult males needed to recite certain
prayers. These gender differences in ritual practice pro-
vide an opportunity to examine directly how group ritual
performance impacts cooperative behavior.

hypotheses

If religious ritual impacts solidarity and cooperation as
many anthropological theories suggest, then we should
expect members of religious kibbutzim to exhibit higher
levels of cooperation than members of secular kibbut-
zim. Although there is no agreement on the details, these
theories maintain that it is collective ritual that pro-
motes solidarity and cooperation, whereas no theory pro-
poses a similar functional role for privately performed
rituals. Private rituals appear to serve a different purpose,
such as communicating with oneself (e.g., Rappaport
1999, Sosis 2003). Thus, we also expect that religious
males will exhibit higher levels of cooperation than re-
ligious females because of their greater participation in
collective ritual, especially daily prayer. Lastly, we ex-
pect the frequency of participation in collective ritual to
affect an individual’s cooperativeness positively. There-
fore we predict that men who participate in communal
prayer most frequently will exhibit the highest levels of
cooperation.

methodology

Experimental design. We developed an experimental
game to test the hypothesis that collective ritual per-
formance enhances intragroup cooperation. The game in-
volves two members from the same kibbutz who remain
anonymous to each other during and after the experi-
ment and make their decisions independently. Each kib-
butz member is told that there are 100 shekels2 in an

2. A U.S. dollar equaled approximately 4 shekels at the time these
experiments were conducted. Kibbutz members in our sample re-
ceived monthly stipends of between 600 and 800 shekels from their
respective kibbutzim.
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envelope to which both have access. Each of them in-
dependently decides howmuchmoney towithdraw from
the envelope and keep. If the sum of the requests to keep
money exceeds 100 shekels, then both kibbutz members
receive no money and the game is over. If the total re-
quests are less than or equal to 100 shekels, then each
member keeps the amount he or she requested. In ad-
dition, the amount that remains in the envelope in-
creases by 50% (i.e., is multiplied by 1.5) and this amount
is divided in half and given to the two participants.
This game belongs to a class of experiments commonly

known as common-pool-resource dilemmas (Ostrom,
Gardner, and Walker 1994). Two features characterize
common-pool resources: nonexcludability and divisibil-
ity. Common-pool resources are publicly accessible
goods that, once consumed by an individual, are no
longer available for consumption. Since common-pool
resources are accessible to multiple individuals who can
consume the goods to depletion, their maintenance re-
quires individual self-restraint.
Kibbutz members regularly face common-pool re-

source problems such as the consumption of communal
food, water, electricity, and the use of communal cars,3

and thus our experimental design captures the notion of
cooperation relevant to the social conditions of the kib-
butz. In the experimental game, the amount of money
taken out of the envelope provides ameasure of a player’s
cooperativeness. If players do not cooperate, their total
requests will exceed the amount of money available in
the envelope and neither player will receive any pay-
ment. The more one cooperates by exhibiting self-re-
straint in one’s request, the greater the level of total
resources available to be divided. Our hypotheses suggest
three main predictions: (1) Religious kibbutz members
will take less money out of the envelope than secular
kibbutz members. (2) Male religious kibbutz members
will take less money out of the envelope than their fe-
male counterparts. (3) Male synagogue attendance will
be negatively correlated with the amount taken out of
the envelope. In addition, support for the position that
collective ritual can promote cooperation will be
strengthened if we find no sex differences in the amount
taken out of the envelope on secular kibbutzim. In other
words, if we do find a difference in the amount taken
out of the envelope between religious males and females,
we want to be able to attribute it to a difference in social
environment and not to an inherent difference in the
way males and females play the economic game.
Sample. To test our hypotheses, we constructed sam-

ples of religious kibbutzim and secular kibbutzim that
were very similar along various dimensions that were
assumed to affect cooperation. Seven religious kibbutzim
were matched with 11 secular kibbutzim according to
their population size, year of establishment, degree of

3. During structured interviews, many kibbutz members com-
plained about the overconsumption of common-pool resources.
Moreover, for those members who wished to see the kibbutz be-
come more privatized, the misuse of common-pool resources was
cited as the number-one reason.

economic success, and degree of privatization.4 On av-
erage, religious kibbutzim are economically more suc-
cessful (Fishman and Goldschmidt 1990) and much less
privatized (i.e., more communal) than secular kibbutzim.
Thus, our sample of secular kibbutzim is not represen-
tative of the secular kibbutz movement. To match the
religious kibbutzim in our sample, our secular sample
consists of some of the most successful and least pri-
vatized secular kibbutzim in a movement that is oth-
erwise economically struggling and becoming much less
communal (Barkai 1999, Helman 1994, Leviatan, Oliver,
and Quarter 1998).
A week before we conducted experiments at a kibbutz,

we sent a letter of introduction to every household in
the kibbutz describing the nature of the research.5 The
letter informed kibbutz members that we would be call-
ing them a day or two before our visit to invite them to
participate in the research. For those who agreed to par-
ticipate ( 1 75% of those contacted), we arranged a spe-
cific time to meet at the participant’s home. At each
kibbutz visited we conducted experiments with 24–56
members, depending on the size of the kibbutz, for a total
of 216 observations on religious kibbutzim and 342 ob-
servations on secular kibbutzim. All data were collected
between February and May 2000.
Data collection. All of our data collection procedures

were refined during extensive pilot studies conducted at
Ben-Gurion University and three secular kibbutzim not
in our sample. To facilitate data collection and to reduce
the chances that participants who completed the exper-
iment could contact others who might be scheduled to
participate, 20 Ben-Gurion University graduate and un-
dergraduate students were employed so that multiple ex-
periments could be conducted simultaneously.Typically,
about 12 researchers visited a kibbutz.
Experimenters were paired before their arrival at a kib-

butz. Paired experimenters maintained contact with
each other via cellular phone throughout the stay on the
kibbutz. Upon arrival at the kibbutz, the two experi-
menters searched for the homes of their first participants.
Before entering, they spoke with each other by phone to
report that they had found the participants’ residences.
Then they entered the houses of their respective partic-
ipants simultaneously so that paired participants would
begin the experiment at the same time.
Upon entering a home, the experimenter introduced

him- or herself and requested a quiet place where they
could sit undisturbed for the next 30 minutes. Once
seated, the experimenter conveyed some preliminary de-
tails concerning the experiment (e.g., that the partici-
pants’ identity and decisions would remain anonymous).

4. These data were obtained from an annual survey on privatization
conducted by Shlomo Getz. Wemeasured privatization as the num-
ber of practices (21 total) that were no longer communal. For ex-
ample: Are kibbutz members required to pay for their vacations
abroad? Do the members have to pay for meals in the communal
dining hall? Is the ownership of private cars permitted? Does the
kibbutz have a differential pay scale?
5. Prior to sending the letters, we obtained permission to conduct
the research from the secretary (head) of each kibbutz in our sample.
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The participant was then given the instruction sheet and
told to read the instructions carefully. Then the exper-
imenter read the instructions aloud. To ensure complete
comprehension of the game, two random examples were
performed. In each example, a pair of numbers was ran-
domly drawn from a bag containing numerical values
between 0 and 100. The numbers were meant to be the
amounts chosen by two hypothetical participants in the
experimental game. Thus, for instance, if the numbers
10 and 70 were drawn from the bag, the participant was
shown that the first player would receive 25 shekels and
the second player would receive 85 shekels, since the 20
shekels left over would increase to 30 shekels and be
split between them.
After any clarifying questions had been answered, a

decision was elicited regarding the amount the partici-
pant wished to remove from the envelope. Following this
decision, each participant was asked to indicate the
amount he or she believed the other would remove from
the envelope in order to help identify the motivation
behind the participant’s claim. The experimenter of the
participant who decided first then telephoned the other
experimenter to report that a decision had been reached.
The experimenter did not convey the amount of the de-
cision in this conversation in order to avoid any reaction
or facial expression on the part of the second experi-
menter that could influence the second participant’s de-
cision. Further, immediately revealing the participant’s
decision might have made him or her suspicious that the
decision was being conveyed to the other participant,
who would then use this information tomake a decision.
After the second participant reached a decision, the other
experimenter was phoned and the decisions were ex-
changed. Each experimenter then conveyed to the par-
ticipant the other’s decision, the amount remaining in
the envelope, and the amount that he or she would re-
ceive after the amount leftover in the envelope (if any)
was increased by 50% and divided in two.
After the experiment, structured interviews were con-

ducted to collect data on a variety of demographic and
behavioral variables relevant to the research hypotheses.
At the conclusion of the interview, participants were
paid their earnings from the experiment in cash.

results

On average, religiousmales (np 108) removed 29.9 shek-
els from the envelope, religious females (n p 108) re-
moved 33.7 shekels, secular males (n p 170) removed
30.1 shekels, and secular females (np 172) removed 30.5
shekels. In order to compare these subpopulations in our
sample we conducted Tobit regression analyses and con-
trolled for a host of variables that we thought might
impact cooperativeness.6 Potential demographic and kib-
butz-level predictors are described in table 1. Although
other research in progress (Ruffle and Sosis n.d.) has

6. Tobit regression coefficients need to be transformed in order to
interpret them as marginal effects like ordinary least squares es-
timates. The results reported here are robust; all of our qualitative
findings are identical with ordinary least squares specifications.

shown that several kibbutz-level variables are significant
predictors of the amount of money withdrawn from the
envelope, in the sample employed here there is too little
variance along these dimensions and therefore none of
the kibbutz-level variables (kibbutz age, membership
size, economic strength, and degree of privatization)
tested in Tobit analyses are significant.7

Table 2 presents the results of separate Tobit regres-
sions performed on the religious and secular kibbutz
samples, where the amount removed from the envelope
is the dependent variable. As hypothesized, within the
religious kibbutz sample sex is a significant predictor of
the amount of money removed from the envelope. Con-
trolling for a variety of explanatory variables, religious
males on average claim 5.8 shekels less than females.
Secular male and female kibbutz members do not re-
move significantly different amounts from the envelope,
and therefore the significant sex difference observed in
the religious kibbutzim is unlikely to be a consequence
of inherent differences in the way males and females
respond in this experimental game.
In both the religious and secular kibbutz samples, the

amount a participant expects his or her partner to remove
from the envelope displays a significant curvilinear re-
lationship with actual claims from the envelope, as in-
dicated by the significant “predict” and “predict-
squared” variables. The other significant variables differ
across samples. In the religious kibbutz sample, the frac-
tion of one’s life spent on the kibbutz is a significant
predictor of claims. This variable was shown to be im-
portant in previous analyses (of data collected on another
sample of kibbutzim) that explored the impact of kibbutz
socialization on cooperative decisions (Ruffle and Sosis
2002). These previous analyses showed that individuals
born on the kibbutz took out more than those who had
moved to the kibbutz, and the more time one had lived
on the kibbutz the more one removed from the envelope
(controlling for age). Those who move to a kibbutz are
typically motivated by a strong ideological commitment
to socialism and communal life. The results suggest that
individuals who believe passionately enough in the val-
ues of communal life to move to a kibbutz initially co-
operate more than those who have spent more of their
lives on the kibbutz. In the secular kibbutz sample, em-
ployment location is a strong predictor of cooperative
decisions. Members who work outside the kibbutz claim
less than those who work on the kibbutz. Individuals
who work outside the kibbutz are typically professionals
and earn salaries well above the Israeli average, yet as
kibbutz members they are required to contribute these
high salaries to the kibbutz. Their choice to remain on
the kibbutz rather than join mainstream Israeli society
may therefore reflect their commitment to the kibbutz
values of community and cooperation. Another predictor
in the secular kibbutz sample, albeit marginally signif-

7. We also found no significant effects by experimenter, including
whether the experimenter dressed religiously, and no evidence that
the numerical examples used during the explanatory phase of the
experiment had any impact on participants’ decisions.
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table 1
Independent Variables Used in Tobit Regression Analyses

Independent
Variable

Religious Kibbutzim Secular Kibbutzim

Mean Standard Deviation Mean Standard Deviation

Sexa 0.50 0.50 0.50 0.50
Age 49.96 18.07 47.32 15.86
Fraction of life
spent on
kibbutz

0.66 0.26 0.67 0.29

Years of
education

13.89 3.03 14.06 2.64

Marital statusb 0.86 0.34 0.67 0.47
Number of
households on
kibbutz with
kin

2.73 2.97 2.39 2.37

Number of
meals eaten
per week in
communal
hall

9.00 5.78 8.51 5.49

Employment
locationc

0.21 0.41 0.23 0.42

Kibbutz age
(years)

53.09 7.65 62.92 14.75

Population size 658.26 209.30 652.78 185.12
Economic
strengthd

2.21 0.74 1.84 0.86

Number of pri-
vatization
changes
adopted by
kibbutz

2.10 1.56 2.11 1.42

Synagogue
attendancee

4.59 1.20 – –

Amount pre-
dicted partner
would claim
(shekels)

39.76 14.25 41.15 17.62

note: Religious kibbutzim, n p 216; secular kibbutzim, n p 342. Variables without explicit coding
schemes were coded directly as the value of the variable.
a0, female; 1, male.
b0, not currently married; 1, married.
c0, on kibbutz; 1, outside of kibbutz.
d1, very strong; 2, strong; 3, fair; 4, weak; 5, very weak.
e1, never; 2, seldom; 3, holidays only; 4, Sabbath and holidays; 5, several times per week; 6, daily.

icant, is the frequency with which members eat in the
communal dining hall, which is negatively correlated
with the amount removed from the envelope.
Data on synagogue attendance were collected during

the postexperiment interviews. Participants from reli-
gious kibbutzim were asked to indicate their synagogue
attendance on a six-point scale with the following cat-
egories: daily (6), several times per week (5), Sabbath and
holidays (4), holidays only (3), seldom (2), and never (1).
The average male response was 5.5 and the average fe-
male response was 3.7. This difference is significant (t p
16.23; d.f. p 203; p ! .0001). The histograms in figure 1
indicate that male synagogue attendance is negatively
correlated with the amount claimed from the envelope
(Pearson r p �.18; n p 102; p p .036), whereas female

synagogue attendance is unrelated to claims (Pearson r
p .05; n p 102; p p .626). Controlling for variables
shown to be significant in the religious sample (table 2),
the Tobit regression in table 3 shows that religiousmales
who attend synagogue daily remove significantly less
money from the envelope than religious females,
whereas there is no significant difference in the amounts
claimed by religious females and religious males who do
not attend synagogue daily.
The regression specifications in table 4, which include

all kibbutz members (religious and secular), control for
the significant predictors found in the above analyses
(table 2). Column 1 provides a controlled comparison of
the cooperative behavior of the four subpopulations.
Three of the four subpopulations are represented with



718 F current anthropology

table 2
Tobit Regression Models of the Amount Removed from the Envelope

Independent Variable

Religious Kibbutzim Secular Kibbutzim

Parameter Estimate
(Standard Error)

Parameter Estimate
(Standard Error)

Intercept 3.43 (10.22) �6.85 (7.81)
Sex �5.80 (2.53)b 2.40 (1.93)
Predict 1.32 (0.34)c 1.21 (0.14)c

Predict-squared �0.012 (0.005)b �0.009 (0.002)c

Fraction of life spent
on kibbutz

11.93 (4.99)b �0.94 (3.81)

Age �0.12 (0.07) 0.09 (0.07)
Employment location �0.75 (3.29) �7.36 (2.20)c

Marital status 3.14 (3.77) 1.69 (2.21)
Education �0.34 (0.42) 0.11 (0.38)
Number of kin
households

0.03 (0.41) 0.49 (0.44)

Number of meals �0.06 (0.23) �0.32 (0.18)a

note: For religious kibbutzim, n p 186, adjusted R2 p 0.186; for secular kibbutzim,
n p 290, adjusted R2 p 0.274.
ap ! .10.
bp ! .05.
cp ! .01.

dummy variables, with religious males as the base cat-
egory. The results in column 1 show that, controlling for
significant predictors, religious males take out less than
religious females (similar to the results in table 2), sec-
ular males, and secular females. The results in column
2 indicate that, controlling for significant predictors, re-
ligious kibbutzniks on average take out less than secular
kibbutz members. Column 3 shows that this is largely
attributable to males who attend synagogue regularly:
when male synagogue attendance is included in the re-
gression the religious dummy variable is no longer sig-
nificant, whereas the male daily synagogue attendance
interaction term is highly significant (similar to the re-
sults in table 3). Column 4 includes dummy variables
for secular males and females, while the religious male
population is divided between those who attend syna-
gogue daily and those who do not; religious females are
the base category. The results indicate that religious fe-
males claim less than secular males (p p .055), but they
do not claim significantly different amounts from secular
females.

discussion and conclusions

The analyses presented here provide support for the the-
sis that collective ritual can promote cooperation. Con-
trolling for a host of significant predictors, religious
males on average remove significantly less from the en-
velope than religious females, secular females, and sec-
ular males. There is no significant difference in claims
between secular males and females, and therefore the
sex differences observed on the religious kibbutzim are
probably not a result of inherent differences in the way
males and females play this experimental game but a
consequence of differing social environments. InModern

Orthodoxy men are expected to pray communally (with
at least ten men) three times daily, whereas there is no
obligation for women to pray communally, and therefore
attending synagogue is not a collective ritual for females.
Our data indicate that collective ritual has a significant
impact on cooperative decisions: male synagogue atten-
dance is negatively correlated with claims (see fig. 1,
tables 3 and 4). In addition, the difference in claims be-
tween religious males and females is largely attributable
to variation in male synagogue attendance. Religious
males who attend synagogue daily remove significantly
less than religious females, whereas there is no signifi-
cant difference in the amounts claimed by religious fe-
males and religious males who do not attend synagogue
daily.
On secular kibbutzim, there are no collective rituals

(secular or religious) that occur as consistently and fre-
quently as the thrice-daily prayer of religious male kib-
butz members. Data collected on the frequency with
which participants attend communal events indicate
that secular kibbutz members on average attend only
about two communal events per month, with no evi-
dence of any difference between the sexes (t p 1.65; d.f.
p 258; p p .23). Interestingly, although attending com-
munal meals has no effect on the cooperative decisions
of religious kibbutzniks, it appears to have a marginal
effect on cooperativeness among secular kibbutzniks,
which may suggest that communal meals are serving as
a collective ritual in an environment devoid of religious
rituals.
If collective ritual performance positively impacts co-

operation, it is curious that in the religious kibbutz sam-
ple the longer one spends on the kibbutz the less co-
operative one becomes. However, a closer look at the
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table 3
Tobit Regression Model of the Amount
Removed from the Envelope by Members of
Religious Kibbutzim

Independent Variable
Parameter Estimate
(Standard Error)

Intercept �0.97 (5.69)
Religious∗male∗ synagogue
daily

�6.84 (2.54)b

Religious∗male∗ synagogue
not daily

�3.24 (3.35)

Predict 1.14 (0.29)b

Predict-squared �0.01 (0.004)a

Fraction of life spent on
kibbutz

9.46 (4.48)a

note: n p 198, adjusted R2 p 0.214.
ap ! .05.
bp ! .01.

Fig. 1. Mean amount claimed by synagogue attendance for religious males and females.

data reveals that females are largely responsible for this
effect. Tobit regressions indicate that the fraction of
one’s life spent on the kibbutz is a significant predictor
of the amount claimed among the female religious kib-
butz population (b p 11.04; j p 5.59; n p 108; p p .048)
but not among the male religious kibbutz population (b
p 13.46; j p 8.38; np 107; pp .11). It is understandable
that among those who join the kibbutz enthusiasm for
cooperation wanes as one’s initial idealism gives way to
the actual challenges of living communally; however,
collective ritual appears to counteract this effect. Among
males who attend synagogue daily the fraction of one’s
life spent on the kibbutz has no relation to amounts
claimed (Pearson r p .11; n p 68; p p .357), whereas
among males who do not attend synagogue daily there
is a positive and marginally significant correlation be-
tween amount claimed and fraction of one’s life spent
on the kibbutz (Pearson r p .30; n p 33; p p .089).
It may be argued that males who regularly participate

in collective ritual take out less from the envelope not
because they are more cooperative than their fellow
kibbutz members but because they are risk-averse. In
other words, these men claim more modest sums of
money because they fear that the combined requests
will exceed 100 shekels, resulting in no payment. If
males who regularly engage in collective ritual are tak-
ing out less because of a fear that the joint requests will

exceed 100 shekels, then ritual participation should be
positively correlated with predictions of the amount
that partners will remove from the envelope. However,
the amount that religious males predict their partners
will remove is negatively correlated with synagogue at-
tendance (Pearson r p �.242; n p 98; p p .016), in-
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table 4
Tobit Regression Models of the Amount Removed from the Envelope by Members of All Kibbutzim

1 2 3 4

Independent Variable
Parameter Estimate
(Standard Error)

Parameter Estimate
(Standard Error)

Parameter Estimate
(Standard Error)

Parameter Estimate
(Standard Error)

Intercept �7.12 (4.18) 3.19 (3.21) 3.52 (3.21) �3.23 (4.15)
Predict 1.14 (0.121)c 1.14 (0.121)c 1.13 (.121)c 1.12 (.121)c

Predict-squared �0.008 (0.002)c �0.008 (0.002)c �0.008(0.002)c �0.008 (0.002)c

Religious – �7.24 (3.66)b �5.92 (3.78) –
Fraction of life
spent on
kibbutz∗

religious

8.25 (4.42)a 7.27 (4.42)a 8.99 (4.51)b 9.79 (4.56)b

Employment
location∗

secular

�6.91 (2.15)c �6.87 (1.98)c �6.86 (2.15)c �6.74 (2.39)c

Number of
meals∗

secular

�0.29 (0.16)a �0.26 (0.18) �0.27 (0.17) �0.24 (0.18)

Religious∗

female
4.92 (2.25)b – – –

Secular∗male 11.77 (4.08)c – – 7.65 (3.99)a

Secular∗ female 9.48 (3.99) – – 4.78 (3.91)
Religious∗

male∗ syna-
gogue daily

– – �6.56 (2.54)c �6.43 (2.56)b

Religious∗

male∗ syna-
gogue not
daily

– – �3.59 (3.36) �3.53 (3.47)

note: 1, n p 497, adjusted R2 p 0.256; 2, n p 497, adjusted R2 p 0.252; 3, n p 486, adjusted R2 p 0.258; 4, n p 486, adjusted R2 p
0.263.
ap ! .10.
bp ! .05.
cp ! .01.

dicating that religious males are motivated not by fear
but by their belief that others will behave cooperatively.
Life on the kibbutz is undergoing rapid social and

ideological change, change not embraced by all kibbutz
members (Ben-Rafael 1997). It is possible that religious
females are more disappointed with the direction of the
kibbutz, which may explain why they are less coop-
erative toward their fellow members than their male
counterparts, and that males who are dissatisfied with
changes in the kibbutz are not only less cooperative
than others but less likely to attend communal func-
tions such as public prayer. To evaluate this possibility
we asked participants during postexperiment inter-
views to rate their level of satisfaction with recent
changes on their kibbutz on a five-point scale. Contrary
to the claim that religious females and religious males
who do not attend synagogue daily are disaffected sub-
populations within the kibbutz, we found no difference
in levels of satisfaction between males who attend syn-
agogue daily and those who do not (t p 2.00; d.f. p 55;
p p .294), and religious females aremore satisfied with
the changes on their kibbutzim than males who attend
synagogue daily (t p 1.98; d.f.p 131; p p .012). Indeed,
Tobit analyses indicate that satisfaction with changes

on the kibbutz does not predict amounts claimed from
the envelope (b p �0.19; j p 1.13; n p 210; p p .866).
Additional data collected during postexperiment in-

terviews further support our finding that those who en-
gage regularly in collective ritual perceive others to be
more cooperative and therefore are themselves more
cooperative. Participants were asked to rate the level
of cooperation on their kibbutz on a five-point scale
with “very high” equaling five points and “very low”
equaling one point. Multiple linear regression analyses
indicate that none of the variables in table 1 are sig-
nificant predictors of cooperation ratings for religious
females, including synagogue attendance (linear model:
b p 0.10; F p 0.94; d.f. p 1; p p .334). For religious
males, only synagogue attendance and employment lo-
cation are correlated with cooperation ratings (r2 p .10;
F p 5.08; d.f. p 2; p p .008; synagogue attendance: b
p 0.20; p p .06; employment location: b p �0.47; p p
.02). In other words, consistent with our expectations,
males who attend synagogue more regularly perceive a
greater level of cooperation and solidarity on the kib-
butz than those who attend less frequently, whereas
synagogue attendance has no impact on females’ per-
ception of cooperation on the kibbutz. Of course, these
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data, as well as the experimental game data, are inca-
pable of distinguishing the causal direction of this re-
lationship. We suggest that collective ritual participa-
tion influences beliefs (perceived levels of cooperation)
and behavior (cooperative decisions) and therefore as-
sume, as numerous theorists following Durkheim have
claimed, that ritual participation enhances the social
bonds that connect its participants. It is also possible,
though we find it unlikely, that those who perceive
greater levels of cooperation on the kibbutz are more
likely to participate regularly in collective ritual.
Our results raise a number of questions that need to

be addressed in future work. First, how do secular kib-
butz members maintain solidarity and cooperation? Al-
though many of the secular kibbutzim are experiencing
a genuine social and economic crisis (Ben-Rafael 1997,
Leviatan, Oliver, and Quarter 1998), as was noted
above, the secular kibbutzim in our sample are rela-
tively successful and stable. What mechanisms other
than collective ritual contribute to the observed soli-
darity and cooperation on secular kibbutzim? Second,
what is the mechanism through which ritual impacts
cooperativeness? Some work has begun to examine this
question, especially evaluating Irons’s theory of ritual
as a commitment mechanism (Sosis 2000, Sosis and
Bressler 2003). Third, how do collective rituals vary in
their ability to impact group solidarity? What are the
critical features of collective ritual that promote co-
operation? Future research in the anthropology of re-
ligion must explore these questions. There is an abun-
dance of theories that attempt to explain the
relationship between religion and group solidarity; our
immediate problem is not a lack of ideas but a paucity
of data that could be used to evaluate these theories
systematically. This is where our future efforts must
lie.
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Judging by the variety of explanations proffered in the
literature, societies apparently collapse for a variety of
reasons. In an influential review, Tainter (1988:39–90)
reports that published explanations for the famous col-
lapses of the Classic Maya, the western Roman Empire,
and many other less famous episodes such as the demise
of the Chimu of Peru or the Chacoan system in the U.S.
Southwest tend to fall into 11 major categories, with
resource depletion or deterioration being one of themost
commonly adduced causes (see, for example, Hodell,
Curtis, and Brenner 1995, Weiss and Bradley 2001). An-
other common explanation is insufficient response to
circumstances, or “failure to adapt.”
Tainter (1988:50, emphasis added) rejects both such

explanations. Resource-degradation explanations raise
the question why

societies sit by and watch the encroaching weakness
without taking corrective actions. . . . As it becomes
apparent to the members or administrators of a com-
plex society that a resource base is deteriorating, it
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seems most reasonable to assume that some rational
steps are taken towards a resolution. . . . If a society
cannot deal with resource depletion (which all socie-
ties are to some extent designed to do) then the
truly interesting questions revolve around the soci-
ety, not the resource. What structural, political, or
economic factors in a society prevented an appropri-
ate response?

As to the possibility that societies fail because they are
inherently fragile or static or incapable of shifting direc-
tions, Tainter (1988:54–61, 89) considers this not so
much an explanation as something that, if true in par-
ticular cases, must be explained.

sunk-cost effects: individuals and groups

In this report we seek to unite these two explanations
in a model that suggests why and under what conditions
societies faced with resource degradation might “fail to
adapt.” We are not peddling a new universal theory for
societal collapse; we do hope to insert into the anthro-
pological conversation on collapse a mechanism—little
noticed to date—making some societies more vulnerable
to collapse under certain conditions. Our model, which
we illustrate with a simple mathematical characteriza-
tion, is based on awell-documented systematic deviation
from rational decision making known as the “sunk-cost
effect” (Arkes and Ayton 1999). Rational-choice theory
tells us that one’s choice between options should be in-
fluenced not by prior investment but only by the ex-
pected future costs and benefits of those options. Of
course, prior investment may affect the knowledge and
experience of the decision maker, but such effects can
be included in the rational-choice theory explanation of
decision making. Numerous studies (Arkes and Blumer
1985, Arkes and Ayton 1999, Teger 1980) nevertheless
demonstrate that humans do consider prior investment
in deciding what course of action to take.
Most sunk-cost research is focused on individual de-

cision making. Explanations of observed escalation of
commitment are self-justification, not admitting that
past decisions were incorrect, and framing effects
(whether the problem is framed in positive or negative
outcomes) (Staw 1997). One might expect that such ir-
rational behavior could be corrected in groups. Groups,
however, are actually more prone than individuals to
succumb to the sunk-cost effect (Whyte 1993). Nor is
this effect limited to Western society; conformist (or fre-
quency-dependent) transmission is a leading candidate
for explaining behavior (including self-sacrificial coop-
eration in large groups) that is otherwise difficult to ac-
count for (Boyd and Richerson 1985:204–40). Indeed, a
typical goal for political decisions in small-scale societies
is consensus (Boehm 1996). Once members of a group
reach consensus, the easiest way to maintain it is to stay
committed to the group’s decision (Janis 1972). Thus,
evenwhen the group is facedwith negative results,mem-
bers may not suggest abandoning an earlier course of
action, since this might break the existing unanimity.


