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The costly signaling theory of religion states that costly religious behaviors, badges, and bans (“religious prac-
tice” for short) are signals of commitment to the ingroup and its moral code. Such signals are proposed to in-
crease cooperation. Here we review the empirical literature, which suggests that religious actors are often

?fllllsgtwn perceived as especially trustworthy and may be more likely recipients of help and cooperation. The evidence
Prosociality does not present a clear picture regarding the actual trustworthiness nor prosocial tendencies of religious actors.
Cooperation Limited available evidence suggests that routine forms of religious behavior are associated with ingroup

favoritism. High-cost, infrequent, highly social forms of religious practice are associated with an increase in
religious identity, but also an expanded social identity and greater tolerance for outgroup members. Following
the literature review, we provide a discussion of proposed future research directions pertaining to the costs and
benefits of religious practice, moderators, secular versus religious practice, and mediation of the relationship

between observed religious practice and perceptions of religious actors’ trustworthiness.

1. Introduction

Religious practice can be puzzling. It often costs religious adherents
resources and time without providing clear benefits; it may even cause
harm or death to the performer or others. Religious practice can be time-
consuming (e.g., praying 5 times a day), physically demanding (e.g.,
fasting, pilgrimage), financially expensive (e.g., offering food, tithing),
and stigmatizing among outsiders (e.g., wearing a headscarf). Despite
such costs, religious practice is common across the globe. One attempt to
understand it is the costly signaling theory of religion. In brief, this
theory states that religious practice is a signal of commitment to the
ingroup and its moral code.

Such signals are suggested to increase intragroup cooperation. When
a group of people cooperate collectively, everyone in the group may
benefit. In a cooperative group, however, an individual may gain the
most by defecting and free-riding on the cooperative efforts of others
(Sosis, 2003, 2005). Costly signaling may be a method for solving the
problem of free-riding. Group members want to discriminate between
those who will cooperate and those who will attempt to free-ride;
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individuals who are committed to the group—and will thus presumably
cooperate with group members—signal that commitment with costly
religious practice. Individuals who are not committed to the group are
less likely to participate in religious practice and can thus be identified
and avoided.!

This paper will examine the costly signaling theory of religion as it
relates to prosociality. We will begin with a brief description of the
theory. Next, we will consider the adaptive value of religious costly
signals. Then we will discuss the mechanism; that is, how religious
practice might honestly signal prosocial commitment. After this, we will
ask two questions derived from the tenets of costly signaling theory of
religion: Does religious practice enhance trust and prosociality? Does
religious practice signal ingroup commitment? We will review empirical
literature relevant to these questions in an attempt to answer them.
Finally, we will conclude with a discussion of proposed research di-
rections that emerge from empirical inconsistencies and avenues insuf-
ficiently explored.
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1 To be clear, we are not proposing that commitment to an ingroup is always desirable. Extreme commitment to an ingroup, which might be inculcated and/or
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1.1. Costly signaling theory of religion

Late last century, several researchers laid the groundwork for costly
signaling theory of religion. These ideas came out of biology (Zahavi,
1975, 1977; Zahavi & Zahavi, 1997), anthropology (Rappaport, 1979,
1999), sociology (Allison, 1992), and economics (E. Berman, 2000; Carr
& Landa, 1983; Frank, 1988; Iannaccone, 1992, 1994; Spence, 1973).

The extravagant train of a peacock may appear metabolically
wasteful (Zahavi & Zahavi, 1997), and the vigorous stotting of gazelles
reduces the speed at which they travel when pursued by predators (Caro,
1986). Why, then, do these traits and behaviors exist? Costly morpho-
logical structures and behaviors may function to signal some underlying
unobservable trait, such as high genetic quality, health, or vigor (Grafen,
1990; Zahavi, 1975, 1977; Zahavi & Zahavi, 1997). The costliness of
these signals is purportedly what makes them reliable; only strong,
healthy individuals can pay the costs of these traits and behaviors, which
Zahavi (1975) referred to as handicaps (for a critical discussion see Penn
& Szamado, 2020).

In parallel, social scientists proposed that certain human behaviors
served as signals relevant to social contracts, such as rituals serving as
public vows (Rappaport, 1979, 1999), and the observable physiological
indicators (e.g., facial expressions) of ‘moral’ emotions, such as guilt,
serving as signals of intentions to behave cooperatively (Frank, 1988).

Other hypotheses go a step further and propose that the costs of such
signals are integral to their functions. Researchers argued that costly
religious prohibitions and behaviors discourage outsiders from con-
verting (Carr & Landa, 1983) or keep free riders-those whose partici-
pation or commitment would have been low—from joining a group
(Allison, 1992; E. Berman, 2000; Frank, 1988; Iannaccone, 1992, 1994).
These individuals are not committed enough to submit to the costs and
restrictions. Religious prohibitions and behaviors thus signal religious
group membership (Carr & Landa, 1983), cultural kinship (Allison,
1992), or likelihood of participating in religious activities (E. Berman,
2000).

According to the costly signaling theory of religion—dubbed by Sosis
and Bressler (2003)—costly religious practice is a credible sign of reli-
gious adherents’ commitment and loyalty to their ingroup and the
ingroup’s rules or moral code (Cronk, 1994; Irons, 1996a, 1996b, 2001;
Sosis, 2000, 2006; Sosis & Alcorta, 2003).2 The ingroup has been vari-
ously described as adherents’ fellow believers (Cronk, 1994), members
of the adherents’ society (Irons, 1996a) or (religious) community (Irons,
1996a, 2001), and the adherents’ religious group (Sosis, 2000). Re-
searchers in this area typically seem to use the term cost in the general
sense of expenditure, sacrifice, or loss, and signal in the general sense of
sign or indication. Later, we will unpack how to unite this with an
evolutionary perspective on costs and benefits.

Costly signalers should ultimately benefit from costly signaling by
gaining trust, acceptance, and higher social status from ingroup mem-
bers (Bulbulia, 2004b; Fischer & Xygalatas, 2014; Irons, 2001; Xygala-
tas, 2008). If the benefits an individual receives from group members
outweigh the costs of religious practice, then religious practice provides
a net gain for the individual (Dow, 2008). Interacting preferentially with
costly signalers should benefit perceivers because costly signalers should
be particularly trustworthy, generous, and cooperative (Sosis, 2006).

Three major categories of religious costly signal appear in the liter-
ature: behaviors, badges, and bans (Sosis, 2006).

Religious behaviors include ritual performance, religious service
attendance, tithing, prayer, and pilgrimage. Religious behaviors often
cost adherents time, energy, and financial resources, as well as oppor-
tunity costs.

Religious badges are physical markers of religious group membership

2 For background on costly signaling of commitment in general, see for
example Nesse (2001), Yamaguchi, Smith, and Ohtsubo (2015), Bliege Bird,
Ready, and Power (2018), Quillien (2020), and Roberts (2020).
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that are worn or displayed, such as tattoos, facial hair, forehead mark-
ings, threads, beads, rings, garments, and headwear. Badges may burden
adherents in various ways such as by stigmatizing adherents among
outgroups (lannaccone, 1992; Sosis, 2006; Sosis & Alcorta, 2003; Villa,
2020), causing them physical discomfort (Ansari & Solomon, 2015;
Sosis, 2006) such as pain (Ansari & Solomon, 2015), or reducing their
physical attractiveness (Jordan, Yekani, & Sheen, 2020; Mahmud &
Swami, 2010; Pazhoohi & Hosseinchari, 2014; Swami, 2013).

Religious bans (also known as taboos) include prohibitions on
consuming certain foods or drinks, entering certain outgroup religious
buildings, cutting hair, using certain kinds of technology, performing
certain sexual acts, accepting certain medical interventions, and wear-
ing jewelry. Religious bans can be costly inasmuch as they deny ad-
herents access to beneficial resources and opportunities. Bans may also
have the knock-on effect of hindering access to permissible resources.
For example, religious actors obeying bans on certain foods may have a
difficult time socializing with outgroup members even if socializing with
outgroup members is permissible. Sosis and Bressler (2003) noted, “food
taboos limit an individual’s ability to socially interact with nongroup
members” (p. 219), and Wenham (1981) remarked that ‘Old Testament’
food laws (e.g., Cohen, Gorvine, & Gorvine, 2013) made it difficult for
Israelites to eat with their Gentile neighbors. As another example, Inge
(2017) reported on Salafi Muslim women in London who struggled to
pay for university because they obeyed the Islamic ban on interest,
leaving student loans, which incurred interest, unavailable to them.

We will refer to all three categories of religious costly signals as
religious practice for the sake of efficiency. Note that we apply the term
religious practice to any religious behavior, badge, or ban, not just to
recurring or habitual behaviors.

The literature notes multiple types of cost. Religious practice may
cost time. It may cost money or material resources. It can be energeti-
cally or otherwise somatically costly (e.g., fasting, self-flagellation).
There may be opportunity costs, too; time, resources, and energy
invested in religious activities cannot be invested elsewhere.

Barker, Power, Heap, Puurtinen, and Sosis (2019) created a frame-
work of human costly signaling based on three types of signal cost:
material capital, embodied capital, and social capital. Capital may be
burned, transferred, risked, or forgone. For example, calories may be
burned in a performance; food may be shared with (that is, transferred to)
other people; firewalking puts the performer at risk of bodily harm;
fasting involves forgoing food.

As many readers may be unfamiliar with the potential costs to social
capital of religious practice, we will provide two real-world examples.
We draw the first example from rural festivals in South India, where
some villagers perform religious acts to thank the village deity for
granting their wishes (Power, 2015). Although there are embodied costs
to many of these acts (e.g., fatigue, burned feet, spear wounds), the
villagers Power observed were more concerned with reputational costs,
which were often incurred if an act went wrong. The devotional acts
could go wrong in various ways. For example, one act involved throwing
coconuts to break them. Should a coconut not break, that would be cause
for concern. Another act involved walking across a bed of hot coals;
should an actor fall, that would generally be considered a failure. These
misfires were typically taken as a sign of disapproval from the goddess
Mariyamman, whose rejection indicated immoral behavior on the ac-
tor’s part. A failed act could thus lead to harmful gossip, reputational
harm (perhaps for the actor’s whole family), and cut social ties. Villagers
who are not committed to the group’s moralistic, punishing goddess
may be unwilling to perform religious acts that put their reputations at
risk, whereas villagers who believe the religious acts could put them in
the good graces of the goddess may judge the acts to be worth the risk.

We draw our second example from Evangelical Christian commu-
nities in Minnesota and New York where similar (though smaller) risks
to social capital were reported by Winchester and Guhin (2019). Prayer,
both private and public, was an important religious behavior among
these groups, and praying in front of a group could boost one’s status.
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However, some individuals were anxious about praying in front of a
group, because their prayers would be evaluated by the community, who
cared a great deal about the way prayer was performed. Prayer was
meant to be sincere, informal, spontaneous conversations with God,
without “empty” ritual or formula. The community could judge a prayer
to be insincere, perhaps because the actor did not display enough
emotion, or perhaps because the actor displayed too much. This could be
taken as a sign that the actor was “putting on spiritual airs” (p. 39). This
risk of being perceived as insincere may be particularly discouraging to
those who do not hold to the group’s religious values and may, there-
fore, fear being exposed.

1.2. The adaptive value of religious costly signals

As we have mentioned, the costly signaling theory of religion was
derived partly from biology. Evolution is crucial for the biological un-
derstanding of costly signaling, so it is appropriate to consider the role
evolution plays in religious costly signaling (Alcorta & Sosis, 2005;
Bulbulia, 2004a, 2004b; Bulbulia & Sosis, 2011; Dow, 2008; Irons,
1996a, 1996¢, 2001; Schloss, 2009; Sosis, 2004; Sosis & Alcorta, 2003;
Sosis, Kress, & Boster, 2007). In our view, religious signals are probably
the result of interplay between biological and cultural evolution. On a
logical basis, any or all of the following may be true:

1. Religious signals are byproducts of other evolved behaviors.

2. Humans possess an evolved psychological mechanism for displaying
religious signals.

3. Humans possess an evolved psychological mechanism for seeking
and responding to the religious signals of others.

It is difficult to know with certainty which of these three, or their
combinations, are responsible for religious signals, and it is further
possible that this depends on which signal is being considered. None-
theless, we want to make some general assumptions or hypotheses.

Some theorists have seemed inclined to borrow theorizing about
biological signals such as peacock trains. When considering religious
signals, we think this is somewhat useful, but the logic is not entirely the
same. Wearing a hijab (even an ornate one) is probably not following the
same biological principles as growing an ornate peacock’s train, which
would be much costlier for a weaker peacock to accomplish compared to
a more genetically robust peacock.

Tooby and Cosmides (2020), considering the evolution of language
and communication, posited that humans possess content-specialized
neural programs that respond in fitness-enhancing ways to categories
that were historically of great adaptive significance to our ancestors,
such as mate, ally, or enemy. While what we call “wife” varies across
languages, that culturally evolved word taps into the more basic concept
of mate, which we surely evolved to be attuned to. We think religious
signals act in much the same way. We doubt there is a gene or set of
genes that tells us, “Watch out for those pork eaters, they are our en-
emies”; it is more likely that we possess genetically evolved systems to
detect friend or foe, and cultures have evolved religious signals that tap
into these systems, to tell us that people who eat or do not eat a certain
thing, or who wear certain garments or do not, are friend or foe.

Cultural evolution builds on biologically evolved cognitive mecha-
nisms (Boyer, 2001; Sperber, 1996; Tooby & Cosmides, 1992) whose
function is to assess a given individual along a number of dimensions,
such as whether they uphold social contracts (Cosmides, Barrett, &
Tooby, 2010), whether they intend to invest in a dyadic relationship
(Barclay, 2013; Quillien, 2020; Tooby & Cosmides, 1996), whether they
are committed to a coalition (Cimino & Delton, 2010; Tooby & Cos-
mides, 2010), or whether they can be trusted to tell the truth (Mer-
melstein, Barlev, & German, 2021; Sperber et al., 2010). In turn, it is
likely that selection designed mechanisms motivating an individual to
convince others that the individual is a reliable and trustworthy inter-
action partner. To the extent that the selection pressures leading to the
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evolution of these cognitive mechanisms involved the transfer of infor-
mation in the presence of conflicts of interest, people should be sensitive
to the costs incurred by the sender of a signal when assessing the reli-
ability of such signals (Henrich, 2009). This provides a basic infra-
structure on which cultural evolution can build: If individuals are
predisposed to consider costly signals as more reliable, cultural practices
that involve costly signals will tend to be successful cultural attractors
(Henrich, 2009; Sperber, 1996).

These practices will then also be fostered by learning and cultural
selection processes. In broad strokes, learning mechanisms lead people
(under ecologically valid conditions) to do more of the things that they
perceive to have generated good outcomes in the past; for instance, a
religious leader may—consciously or unconsciously—perceive that new
members who underwent an initiation ritual are more trustworthy, and
decide to make the ritual mandatory for all new recruits. Alternatively, a
cultural item may be successful because of blind selection; for instance,
groups that recruit their members on the basis of their willingness to
take part in costly rituals may be less likely to dissolve than other groups,
or more likely to be imitated, ensuring the prevalence of costly rituals
even if group leaders are generally ignorant of the role of the ritual in
keeping out uncommitted individuals.

In sum, if costly signaling dynamics shape some religious behaviors,
it is likely by acting at the level of both biological and cultural evolution,
whereby cultural evolution builds on the cognitive infrastructure pro-
vided by natural selection (Northover & Cohen, 2017a). We note that
there does not need to be any selection at the genetic level on religious
behavior per se for biological evolution to be relevant to religious costly
signaling. Religious thought and behavior might be a byproduct of other
brain mechanisms (Barlev, Mermelstein, & German, 2017; Boyer, 2003),
but understanding the evolutionary origin of these mechanisms is still
relevant to understanding religion.

It is also worth giving some attention to the distinction between the
proximate and ultimate senses of “cost” and “benefit.” Psychologies are
the product of ultimate costs and benefits: Selection will tend to make
more common psychological systems that reliably deliver their holders
reproductive benefits and spare their holders reproductive costs. How-
ever, because organisms cannot perceive fitness directly, individual
behaviors are the product of proximate costs and benefits, contingent on
the design of the underlying psychology. Our evolved psychologies
interact with the perceivable elements of our circumstances to guide
behavior moment-to-moment. This means that when considering the
logic of costly signaling itself and the emergence of costly signaling
systems, one must take care to focus analysis on costs and benefits at the
ultimate, evolutionary level. But when considering the performance of
individual behaviors, even costs and benefits with no ultimate conse-
quences may, under some circumstances, be relevant. In the same way
that a person mistaking the sound of wind-rustled leaves for the sound of
a dangerous snake avoids this perceived cost despite the stimulus posing
no ultimate cost, a person who believes a ritual will offer them eternal
afterlife may pursue this perceived benefit despite the absence of any
ultimate benefits. The relevant questions for analyzing religious costly
signaling thus become: (1) how have ultimate costs and benefits shaped
the design of human costly signaling psychology? (2) how does this
design influence how individuals perceive the costs and benefits of
alternative religious practices, and how they respond to those perceived
costs and benefits? and (3) how does the structure of an individual’s
environment, culture, and history, in interaction with their evolved
psychology, give rise to the specific cost and benefit perceptions that
drive their behavior?

1.3. How religious practice might honestly signal commitment

Given the benefits to individuals of being perceived as committed
group members, it seems logical for uncommitted group members to use
religious practice to fake commitment. In biology, there may be signals
that are impossible to fake because of biological or physical realities. For
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example, a tiny whale cannot signal its size with the same giant splash as
a much larger whale (Tooby & Cosmides, 2020). However, this is not the
case for religious signals. An apostate could donate a large amount of
money to a religious organization, abstain from eating pork, produce
prayer, or perform rituals even if he does not believe. Why should we
expect religious practice to reliably signal commitment? Here we cover
proposed mechanisms for honest signaling. First, we review ideas
related to differential costs and benefits. Second, we discuss differential
anticipated costs and benefits. Finally, we conclude with a brief discus-
sion of how observability relates to honesty.

1.3.1. Differences in costs and benefits

Here we discuss differential costs and benefits. Carr and Landa
(1983) argued that the benefits gained from following religious dietary
laws are less substantial for converts than for longtime members of a
religious group, because converts are not trusted as much as existing
members. Allison (1992) argued that outgroup would-be free-riding
invaders could be kept at bay if those behaviors signifying cultural
kinship were easy for ingroup members to perform, but difficult for
outsiders to learn. Some religious rituals, for example, rely on so much
inside knowledge that if one is not raised in the religion and actively
participating, it is quite hard to perform the rituals accurately. These
authors thus described situations in which costs may be greater and
benefits smaller for outgroup members (or converts) relative to ingroup
members. These differential costs and benefits should discourage out-
siders from joining a religious group. It seems to us that this may protect
a group from invading free-riders, but also keep out potential coopera-
tive converts.

lannaccone (1992, 1994) argued that those who are very successful
in the secular world (e.g., high income earners) are less likely than those
who are less successful in the secular world to join a religious group that
bans secular activities and commodities, because the former would
suffer especially great opportunity costs. Differences in opportunity
costs may thus result in honest signaling: Those who are unsuccessful in
the secular world do not have much (opportunity) to lose by giving up
secular activities; furthermore, they may be especially motivated to join
and remain with the religious group, because they do not have a good
alternative to fall back on (i.e., the secular world). Thus, those who obey
the religious group’s bans are perhaps those who are especially
committed to the religious group.

Dishonest signalers risk punishment, loss of reputation, and ostra-
cism should their dishonesty be revealed (Barker et al., 2019); that is to
say, both honest and dishonest signalers may pay the same cost (or no
cost) when the signal is sent, but dishonest signalers pay additional costs
when their dishonesty is exposed (Brusse, 2020).

1.3.2. Differences in anticipated costs and benefits

When discussing costly signaling theory from biology, we stated that
(theoretically) only high-quality individuals can bear the cost of
burdensome physical traits (e.g., an extravagant train) and behaviors (e.
g., stotting). However, the costly signaling theory of religion does not
claim that only committed group members can bear the cost of religious
practice. With some exceptions discussed above, the time, financial, and
energetic costs of religious practice should be the same for committed
and uncommitted members.

However, those who are committed to a religious group likely
anticipate different payoffs than those who are not committed to a
religious group (Bulbulia, 2004b; Sosis, 2003). Individuals who partic-
ipate in religious practice are more likely to believe the tenets of the
group’s religion, and those tenets may include ideas about supernatural
rewards for religious practice and punishments for breaking religious
rules. These beliefs factor into an individual’s cost-benefit analysis. A
fully committed believer may think that participating in religious
practice will guarantee her a blissful afterlife, and that failing to
participate will result in an eternity of suffering in hell. A nonbeliever
may expect fewer benefits of religious practice and smaller costs to
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forgoing it. For example, a nonbelieving Catholic priest in the process of
leaving the priesthood described going to Mass as “just a waste of time”
(Dennett & LaScola, 2015, p. 49).

Sosis (2003) furthermore argued for the importance of early indoc-
trination. Children who are raised within a certain religious tradition
grow into adults who are accustomed to the rules and restrictions of that
tradition. These indoctrinated individuals are less tempted to shirk
religious practice compared to converts, who anticipate greater oppor-
tunity costs to religious practice.

Lang, Chvaja, Purzycki, Vaclavik, and Stanek (2022) conducted an
experiment addressing the concept of differential anticipated benefits.
Although their study does not involve religious practice, it evaluates the
mechanism of costly signaling. First, Czech university students played a
variation of the public goods game that enabled Lang and colleagues to
identify cooperators and free-riders. Participants were then told they
would play multiple rounds of the public goods game with the following
procedure: Each of four players would receive an equivalent endowment
of money and then anonymously decide how much, if any, of that
endowment to contribute to the common pool. The money contributed
to the common pool would then be multiplied by two, and each player
would receive an equal portion of the resulting product, in addition to
however much of their endowment they kept for themselves. In this
game, contributing to the common pool is considered cooperative
behavior, whereas withholding money is a form of free-riding.

Participants were informed that they would play all rounds of this
game with the same group of players. Then they were presented with
two different groups and asked to choose one to join. Participants
received instructions explaining that whichever of the two groups they
joined, they were expected to contribute as much to the common pool as
possible so everyone in the group would benefit, although their contri-
butions were anonymous. However, one group required a payment—a
portion of the endowment—before each iteration of the game. The in-
structions stated that participants would make these payments, which
did not go into the common pool nor benefit any group members, to
indicate their intentions concerning the size of their contributions to the
public pool. Participants were given the choice to join either the group
that required these costly signals, or the group that did not. The size of
the payment required by the costly signaling group depended on
whether the participant had been randomly assigned to the low-cost or
high-cost condition.

Participants in the low-cost condition were told they could either join
a group that exacted no payment (the no-signaling group) or one that
required 2.5% of their endowment before each iteration of the game (the
signaling group); participants in the high-cost condition were told they
could either join a group that exacted no payment (the no-signaling
group) or one that required 15% of their endowment before each iter-
ation of the game (the signaling group).

When costs were high, free-riders were less likely than cooperative
players to join the signaling group (32% and 57% respectively). It
therefore seems likely that requiring costly signals for group member-
ship increased the proportion of cooperative group members. What is
harder to ascertain is the reason for this. One possibility is that co-
operators joined signaling groups more often than free-riders because
cooperators predicted a greater benefit to joining signaling groups than
the free-riders did. Participants in a pilot study who chose the costly
signaling group were more likely than those who chose the non-
signaling group to predict that every member of their group would
cooperate, resulting in their taking home the maximum payout. In other
words, individuals who anticipated greater benefits from joining the
costly signaling group were more likely to join it despite the initial costs
it entailed.

1.3.3. Observability

To be effective, a signal must not only be sent, but received. For
example, a hamster may deposit a scent mark as a demonstration of his
vigor and dominance, but this signal must be perceived in order for it to
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be an act of communication (Cohen, Johnston, & Kwon, 2001). Many
instances of religious practice are private and thus go unobserved.
Without any observers, religious practice cannot communicate anything
(e.g., commitment) about the religious actor.

If unobservable practice cannot serve as a signal, does a costly
signaling framework have anything to say about it? Perhaps. Some forms
of private religious practice, such as reading or memorizing sacred texts,
increase the actor’s religious knowledge, and that knowledge may be
assessed and/or demonstrated publicly (Sosis, 2006). Furthermore,
many religious behaviors are practiced both privately and publicly; in-
dividuals who forego the private practice of these behaviors are more
likely to forget to do them in the company of others (Sosis, 2006) or to do
them poorly. Those who observe this poor performance may infer that
the actor has been shirking private religious practice, much like an
instructor observing a student fail an exam may infer that the student
has been shirking private study of course content.

2. Empirical evidence

Here we review the empirical literature. When we discuss data, we
will usually refer to the people who participate in religious practice (i.e.,
by performing religious behaviors, wearing badges, and/or obeying
bans) as religious actors. This terminology does not assume cost nor the
existence of signals. Note that we mean actor in the sense of someone
who does something; we do not wish to imply that religious actors are
insincere. To locate relevant research papers, we conducted a PsycInfo
search on January 8, 2023 with the search terms “relig* and signal*”.
We identified additional papers from the citations of the papers we
already had. We include studies that report measures of religious prac-
tice as well as trust or prosociality, or people’s perceptions of the
trustworthiness or prosociality of religious actors.

With each finding, we report an effect size to aid interpretation.
Some of the effect sizes were reported in the original articles. We
calculated a few others based on descriptive statistics reported in the
original articles. Occasionally we asked original authors to provide ef-
fect sizes or output to enable us to calculate effect sizes.

We do not include studies which merely focus on religious identity
(such as being religious or nonreligious, or Jewish or Hindu or Chris-
tian), because such identities may or may not indicate religious practice;
they may imply beliefs or social identities.

We have organized the empirical literature around two major ques-
tions derived from the tenets and predictions of the costly signaling
theory of religion: First, does religious practice enhance trust and pro-
sociality? Second, does religious practice signal ingroup commitment?

2.1. Does religious practice enhance trust and prosociality?

According to the costly signaling theory of religion, costly religious
practice increases trust within groups (Irons, 1996¢; Sosis, 2000; Sosis &
Alcorta, 2003). This is proposed to work because costly religious prac-
tice signals commitment and loyalty to other members of the ingroup
(Irons, 1996¢; Sosis, 2000; Sosis & Alcorta, 2003), a commitment to
behave unselfishly (Irons, 2001), and a commitment to the group’s
moral code (Irons, 1996¢, 2001), which likely includes ingroup altruism
(Sosis & Alcorta, 2003). Reflecting on his experience with Yomut Mus-
lims, Irons (2001) applied his theory to their religious rituals:

The rituals of Islam...communicated commitment to a set of rules
concerning appropriate moral behavior. They reinforced basic moral
rules of not lying, not stealing, not killing, and not committing
adultery...During my thirty months of residence with the Yomut,
they...communicated a commitment to the worldwide community of
Muslims, a commitment to basic morality, and a commitment to care
for the most unfortunate members of their society. (p. 301).

Costly religious practice is also proposed to increase intragroup
cooperation (Irons, 2001; Sosis, 2000; Sosis & Alcorta, 2003), perhaps
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due to enhanced trust (Sosis, 2000; Sosis & Alcorta, 2003).

According to the costly signaling theory of religion, costly religious
practice increases trust and prosociality within groups. However, we will
examine trust and prosociality both within and between groups, because
several studies have investigated the effects of religious practice be-
tween groups (e.g., Blais, Ellis, Wingert, Cohen, & Brewer, 2018; Chia &
Jih, 1994; Clingingsmith, Khwaja, & Kremer, 2009; Ellis et al., 2018;
Hall, Cohen, Meyer, Varley, & Brewer, 2015; McCullough, Swartwout,
Shaver, Carter, & Sosis, 2016; Orbell, Goldman, Mulford, & Dawes,
1992; Ruffle & Sosis, 2010; Shaver, Lang, et al., 2018; Widman, Cor-
coran, & Nagy, 2009; Xygalatas et al., 2013). We will explore the issue of
ingroups versus outgroups when we address our second major question,
“Does religious practice signal ingroup commitment?”

Here we address our first major question, “Does religious practice
enhance trust and prosociality?” In the sections that follow, we break
this question down into its implied components. First, we consider if
religious actors are highly trustworthy and prosocial people. Then, we
consider if religious actors are perceived to be highly trustworthy and
prosocial people. Next, we consider if religious actors receive high levels
of trust and prosociality (e.g., cooperation, generosity) from perceivers.
Finally, we consider if practicing groups possess high levels of intra-
group trust and prosociality.

2.1.1. Are religious actors highly trustworthy and prosocial?

Xygalatas et al. (2013) conducted a study in Mauritius, an island
nation about 550 miles east of Madagascar. The dominant religion of
Mauritius is Hinduism and the context of the study was the Hindu
festival of Thaipusam. The authors considered two group rituals: a mild
ritual involving prayers and singing (low-ordeal), and an extreme ritual
involving pain, injury, and physical effort (high-ordeal). Performers of
the high-ordeal ritual, called the kavadi, (a) pierced their bodies with
needles, weighted hooks, and skewers, (b) carried heavy objects, (c)
spent over four hours dragging carts attached to their backs via skin-
piercing hooks, and finally (d) climbed a mountain barefoot.

The authors recruited study participants from among the festival
attendees. All participants took part in the low-ordeal ritual and either
took part in or observed the high-ordeal kavadi ritual. After either
completing the low-ordeal ritual or the high-ordeal ritual, participants
took a brief survey. Then they chose whether to anonymously donate a
portion of their subject payment to a local Hindu temple. On average,
participants who had just performed or observed the high-ordeal kavadi
ritual donated more money to the temple than participants who had just
performed the low-ordeal ritual (Cohen’s d = 0.73).

However, in an economic game study conducted by Bulbulia and
Mahoney (2008), the number of self-reported hours New Zealand
Christians spent “in Christian practice” was not significantly correlated
with their generosity toward other Christian participants (r = 0.19).

Xygalatas et al. (2018) conducted a study in Mauritius in which
Hindu Mauritians played a game called the Random Allocation Game. In
each round, a single player rolls a die and allocates money to one of two
recipients according to the outcome. Before rolling the die, the player
chooses which recipient he/she would prefer to give money to. The die
has two potential outcomes, such as black or white; if one outcome
occurs (e.g., black), the player can give the money to the preferred
recipient (by placing it into a cup); if the other outcome occurs (e.g.,
white), the player is supposed to give the money to the unpreferred
recipient (by placing it into a different cup). Importantly, the player does
not reveal his/her choice to the experimenter. Therefore, the player can
cheat. Researchers cannot detect specific instances of cheating, but they
can detect likely cheating among groups by comparing the distribution
of allocations to the binomial distribution expected by chance.

The participants played a particular version of the Random Alloca-
tion Game called the Self Game, in which participants allocated money
either to themselves or to an anonymous Hindu from a distant village.
They each played 30 rounds.

After playing the game, participants indicated how frequently they
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took part in three religious rituals deemed most important by another
sample from the same population: personal prayer, the annual
pilgrimage of Maha Shivaratri, and the kavadi ritual (described
previously).

On average, participants allocated slightly more money to them-
selves than would be expected from fair play. Neither frequency of
personal prayer nor frequency of pilgrimage had any significant effect
on the outcome of the Self Game (fs of 0.02 and — 0.04, respectively).
However, frequency of participation in the kavadi ritual was associated
with fairer allocations (p = —0.09).

Atkinson (2018) conducted a similar study on the island of Tanna in
the Melanesian nation of Vanuatu. Participants were recruited from a
Christian village and a cluster of Kastom (traditional/indigenous) ham-
lets. Participants played the Self Game (allocating money to oneself
versus a distant coreligionist). Atkinson considered the relationship
between money allocations and frequency of two religious rituals: (1)
church attendance, a community ritual performed at the Christian
village, and (2) prayer, a private ritual performed (in unique ways) at
both the Christian and Kastom sites. As with the Mauritian participants
(Xygalatas et al., 2018), some Tannese participants cheated to benefit
themselves. Atkinson found no relationship between money allocation
and frequency of church attendance (statistics unreported). However,
frequency of prayer was positively associated with allocation to the
distant coreligionist (and therefore less cheating) (OR = 1.59).

Tan and Vogel (2008) conducted a trust game experiment (Berg,
Dickhaut, & McCabe, 1995) at a German university. Participants
completed a self-report religiosity scale (De Jong, Faulkner, & Warland,
1976) which measured three dimensions of religiosity: belief, experience,
and ritual. The ritual dimension measured the following: how often
participants attended worship services, whether or not participants
belonged to a church, how often participants contributed funds to
church, how often and why participants read the Bible, and in how many
religiously affiliated organizations, groups, or activities they partici-
pated. Trustees who were higher in religiosity sent a larger proportion of
their money back to trustors than trustees who were lower in religiosity.
This effect was driven specifically by the dimensions of ritual (§ = 0.10)
and experience.’ It is worth mentioning that this study utilized a small
sample (n = 48) and should thus be interpreted with caution, though
participants each completed multiple trials, increasing power.

Soler (2012) studied Brazilian adherents of Candomblé, an Afro-
Brazilian religion. Using an 11-item scale (the Candomblé Religious
Signaling Scale, or CRSS), she asked 253 adherents to indicate the de-
gree to which they participated in religious practice, such as attending
religious feasts, avoiding forbidden foods, fasting, lighting candles,
dressing in white on Fridays, and regularly visiting the terreiro, the place
of religious congregation. Individuals with higher scores on the CRSS
reported having conducted a greater number of cooperative acts toward
other members of their terreiro in the past (n = 206; p = 0.31). Higher
CRSS scores were also associated with greater contributions to a public
goods game played with other members of their terreiro (n = 199; p =
0.22).

A study conducted by Orbell et al. (1992) produced evidence that
religious actors may be particularly cooperative, but perhaps only with
ingroup members. We will discuss this study in more detail later (see
“Does religious practice signal ingroup commitment?”.)

Sosis and Ruffle (2003, 2004) conducted a cooperative game with
members of secular and religious Israeli intentional communities
(kibbutzim). This “common-pool-resource dilemma” economic game

3 According to the text of Tan and Vogel (2008, p. 840), the effect was driven
by the dimension belief; however, Table 5 (Tan & Vogel, 2008, p. 843) shows
that the effect was driven by the dimensions experience and ritual, and not the
dimension belief. A personal communication with J. Tan (July 29, 2018)
confirmed that the text was in error, whereas Table 5 was correct: The effect
was driven by experience and ritual, but not belief.
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involved two players with a pool of 100 shekels available to them both.
Each player indicated how much of the money he or she wished to claim.
If the total amount requested by the players was greater than 100
shekels, neither player received anything. If not, each player received
the amount he/she requested and the unclaimed money (the money
remaining after the players made their requests) was increased by 50%
and split evenly among the two players. The number of shekels
requested by players was used as a measure of cooperation, with fewer
shekels indicating greater cooperation. Gameplay was anonymous, but
participants knew that their game partners were members of their
kibbutz.

Among religious men, frequency of synagogue attendance was
negatively correlated with the number of shekels claimed (r = —0.18).
When the authors controlled for several factors, such as the degree to
which participants predicted their game partners would cooperate,
religious men requested fewer shekels than religious women, nonreli-
gious men, and nonreligious women. This result was driven by the men
who attended synagogue daily requesting fewer shekels than other
participants. The relationship between cooperation and synagogue
attendance was not found among religious women (r = 0.05). Among
the secular kibbutzim, men and women were equally cooperative.

Dengah (2017) interviewed 56 active members of a neoPentecostal
church in Brazil. Frequency of volunteering for the church significantly
and positively related to both frequency of church service attendance
(Somers’ delta = 0.39) and frequency of offering money (Somers’ delta
= 0.25). If church service attendance and money offers are considered
costly behaviors and volunteering for the church is considered a form of
ingroup cooperation (or community service, as Dengah referred to it),
these data support the hypothesis that costly religious behaviors are
signals of a willingness to cooperate with the religious ingroup. How-
ever, volunteering for the church may be thought of as a costly behavior
itself, so perhaps what this study shows is that costly religious behaviors
correlate with each other.

In summary, evidence regarding the prosociality of religious actors is
mixed. One study (discussed in Fischer & Xygalatas, 2014; Xygalatas
et al., 2013) suggests that religious actors may be more generous toward
members of their ingroup, but another study failed to obtain strong
evidence for this (Bulbulia & Mahoney, 2008). A direct investigation of
trustworthiness found evidence that religious actors are especially
trustworthy (Tan & Vogel, 2008), but two studies (Atkinson, 2018;
Xygalatas et al., 2018) found that religious practice was associated with
less selfish cheating for only two out of five measured religious behav-
iors. The results of four studies (Dengah, 2017; Orbell et al., 1992; Soler,
2012; Sosis & Ruffle, 2003, 2004) suggest that religious actors may be
particularly cooperative, although this relationship was qualified in two
studies (Orbell et al., 1992; Sosis & Ruffle, 2003, 2004). Overall, the
evidence is inconclusive.

2.1.2. Are religious actors perceived as highly trustworthy and prosocial?

Ruffle and Sosis (2010) conducted an experiment with Israeli Jews.
Participants were asked to imagine they had traveled to an unfamiliar
Israeli town where they participated in a local group activity with
strangers. Participants imagined one of three group activities: watching
a music performance, taking a workout class at a fitness center, or
praying (at a synagogue for men; with a women’s prayer group for
women). Next, participants were told to imagine that they had left their
wallet behind at the location of the group activity. Participants indicated
how likely they felt it was that their wallet would be returned to them.
This was taken as a measure of trust in the strangers. On average, par-
ticipants in the praying condition indicated greater trust compared to
participants in the music and workout conditions (Cohen’s d = 0.84 and
0.39, respectively).

Purzycki and Arakchaa (2013) investigated costly religious behav-
iors in the Tyva Republic of Inner Asia. Ritual cairns, consisting of piles
of stones and tree branches, are an important part of Inner Asian reli-
gious traditions. At ritual cairns, Tyvans burn incense and leave food,
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tobacco, money, or prayer ties for local spirits. Purzycki and Arakchaa
tested and supported the hypothesis that Tyvans who perform rituals at
cairns are trusted more than Tyvans who do not; a fictional character
who always left offerings at cairns was rated by Tyvan participants as
more trustworthy than fictional characters who did not (r = 0.24).

Hall et al. (2015) conducted a series of experiments designed to
investigate the effect of religious costly signaling on perceived trust-
worthiness from the perspective of both ingroup and outgroup members.
In the first two experiments, Christian undergraduates rated fictional
target persons as more trustworthy when the targets said that they gave
10% of their income to a religious charity (partial > = 0.08 and 0.03 for
Experiment 1 and Experiment 2, respectively). This was the case both
when the target was a Christian who donated to a Christian charity and
when the target was a Muslim who donated to a Muslim charity.

In the third experiment, the intended costly signal consisted of
obeying religious dietary bans. The targets (Catholic or Muslim) were
described as attending a business dinner at a restaurant which did not
offer religiously permissible food. In one condition, the targets chose to
eat the forbidden food; in another condition, they did not; and in a third
condition, no information was given regarding the targets’ choice. The
participants rated the targets as more trustworthy when they avoided
food (thus obeying a religious ban) than when they ate (disobeying a
ban) or when there was no information; partial 1> = 0.03.

In the fourth experiment, Christian participants read one of two vi-
gnettes about a target who either behaved in a moral and trustworthy
manner (returning a lost wallet with all its contents) or in an immoral
and untrustworthy manner (keeping the money in the wallet). They
were then asked which of three options was most likely: (1) the target
was a Catholic, (2) the target was a Catholic who followed all the rules of
his religion, such as dietary rules, or (3) the target was a Catholic who
disregarded all the rules of his religion, such as dietary rules. The first
option (the target was a Catholic) is the correct choice, because the
second and third options are subsets of the first; that is, Catholics who
follow religious rules and Catholics who break religious rules are subsets
of the larger set of all Catholics. However, on tasks like this, participants
may be lured into choosing an incorrect subset option if it seems
representative of the target (Tversky & Kahneman, 1983).

When the target behaved in a trustworthy manner, participants more
often picked the second choice (the target was a Catholic who followed
the rules) than the third (the target was a Catholic who ignored the
rules); r = 0.12. When the target behaved in an untrustworthy manner,
participants more often picked the third choice (the target was a Cath-
olic who did not adhere to the rules) than the second (the target was a
Catholic who followed the rules); r = 0.73. The same pattern of results
was obtained from participants who were given a Muslim version of the
options (the target was a Muslim, a Muslim who followed all the rules of
his religion, or a Muslim who disregarded all the rules of his religion); r
= 0.29 (trustworthy behavior) and r = 0.47 (untrustworthy behavior).

Northover and Cohen conducted multiple experiments similar in
design to those of Hall et al. (2015). In one experiment, Muslim North
American university students rated a target as more trustworthy when
he was described as observing all of his religion’s rules than when he was
described as not observing all of his religion’s rules (partial n? = 0.17;
Northover & Cohen, 2015-2017). This was the case both when the
target was Muslim, like the participants, and when he was Catholic, a
religious outgroup member. A replication of the experiment obtained
the same general results among Catholic students (partial n? = 0.10) and
atheist/agnostic students (partial n? = 0.03) at Arizona State University.

In another experiment, non-Muslim Amazon Mechanical Turk (from
now on, “MTurk”) workers in the United States rated a Muslim target as
more trustworthy when he obeyed Islamic dietary laws than when he
disobeyed them (Cohen’s ds of 0.42 and 0.34; Northover, Bigman, &
Cohen, 2016). This experiment was replicated with a similar sample and
obtained the same results (Cohen’s ds of 0.52 and 0.38).

In a final experiment, US non-Hindu MTurk workers rated a Hindu
vegetarian target as more trustworthy when he abstained from eating
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meat than when he ate meat (Northover & Cohen, 2017b). This was the
case both when the target’s reason for being vegetarian was religious
and when it was secular (Cohen’s d = 0.70).

In a series of experiments, McCullough et al. (2016) asked anthro-
pology students at the University of Connecticut to rate the trustwor-
thiness of male faces. Some of the faces bore Christian religious
markers—a cross of ashes on the forehead like those worn by some
Christians on Ash Wednesday (Experiment 1 and 2), or a cross necklace
(Experiment 3). The faces that bore these religious badges were judged
to be more trustworthy than the same faces without the religious
markers. This was the case among both Christian and non-Christian
participants.

Ellis et al. (2018) conducted a series of experiments in which par-
ticipants, in the context of imagining they needed to hire someone to
paint their house, evaluated a prospective house painter named Isa.
Participants viewed screen captures from Isa’s Facebook page and oc-
casionally additional information about Isa, then they rated Isa on his
trustworthiness. Each experiment involved multiple versions of Isa, with
each participant randomly assigned to one of them.

In the first experiment, Isa’s religious affiliation was manipulated:
Some participants were told that Isa was a practicing Christian, and
others were told that Isa was a practicing Muslim. His religious affilia-
tion was also listed on his Facebook page. Practicing was manipulated as
well: In the signaling condition, Isa obeyed religious dietary rules; in the
non-signaling condition, he disobeyed the rules. Participants—-
psychology undergraduates at Arizona State University—gleaned this
information from a comment Isa left on his Facebook page about his boss
having taken him out for Korean barbecue: In the signaling condition,
Isa commented that he could not eat anything because he had given up
meat for Lent (Christian condition) or because the food was not halal
(Muslim condition). In the non-signaling condition, Isa commented that
he had eaten a “ton of meat” despite having given up meat for Lent
(Christian condition) or the food not being halal (Muslim condition). In
the signaling condition, Isa also displayed a religious badge in his profile
picture: He held a rosary (Christian condition) or wore a tagiyah (Muslim
condition). The target who refrained from eating the religiously
forbidden food was trusted more than the target who ate the food,
partial 12 = 0.02. A similar second experiment with MTurk workers (in
contrast to the first experiment’s undergraduates) also found that targets
who ate the food in violation of their religious values were trusted less
than those who did not eat the food, partial n*> = 0.01.

We will discuss the third experiment later (see “Mediatiors”). In the
final experiment, the Christian version of Isa was removed; Isa was
either a Muslim or a vegetarian. Once again, he either followed dietary
rules by abstaining from meat or broke those rules by eating meat. As in
the other experiments discussed above, Isa was rated as significantly
more trustworthy when he avoided meat, including when he was a
vegetarian (partial n? = 0.02).

An experiment conducted by Northover, Ayers, Krems, and Cohen
(2017) suggests that Muslim badges may increase perceived trustwor-
thiness among ingroup members but not outgroup members. We will
discuss this study in more detail later (see “Does religious practice signal
ingroup commitment?”).

Chia and Jih (1994) asked mostly Christian high school students in
Illinois to judge images of people. Each student was shown images of
four women and asked to choose the one with whom they would most
associate certain positive traits, including trustworthiness. For half of
the students, one of the women was dressed as a Catholic nun; for the
other half, she was dressed casually. This woman was chosen as the
individual most likely to possess positive traits more often when she was
dressed as a nun than when she was dressed casually.

The students repeated the procedure with images of four men. For
half of the students, one of the men was dressed as a Catholic brother; for
the other half, he was dressed casually. The pattern of results was the
same as it was for the woman: The man was chosen as most likely to
possess positive traits more often when he was dressed in Catholic
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clothing compared to casual clothing.

The researchers carried out the same experiment with Muslim sec-
ondary school students in Malaysia. Malaysian students did not rate the
targets more positively when they wore Catholic attire; in fact, target
ratings were slightly lower when they wore Catholic attire.”

Shaver, Lang, et al. (2018) studied the effect of religious badges on
perceived trustworthiness in Mauritius. Christian and Hindu Mauritians
rated the trustworthiness of ten male target faces. Five targets were of
Afro-Mauritian ancestry (and thus of ingroup ancestry for Christian
participants), and five were of Indo-Mauritian ancestry (and thus of
ingroup ancestry for Hindu participants). Some of the targets displayed a
religious badge—either a cross pendant necklace (a Christian badge) or
white prayer ashes on the forehead (a Hindu badge).

Compared to targets of ingroup ancestry with no religious badge,
targets of ingroup ancestry with a religious ingroup badge were rated as
more trustworthy, but not significantly so. Targets of ingroup ancestry
with a religious outgroup badge were rated as significantly less trust-
worthy. Religious badges had seemingly little effect on targets of out-
group ancestry.

Singh and Henrich (2020) also made use of fictional targets when
investigating bans among the Mentawai of Siberut Island, Indonesia.
The Mentawai are a people who practice a traditional shamanic religion.
The researchers presented 68 Mentawai villagers with information on
two fictional shamans. Shamans from this culture submit to certain ta-
boos, and participants were informed that both shamans obeyed all of
the taboos. However, one of the shamans also denied himself resources
that were not taboo. Participants judged this one to be more generous
and trustworthy than the other (mean estimated probability of choosing
the more abstaining shaman over the minimally abstaining shaman Pr =
0.88).

Power (2017a) conducted a 20-month field study in two South In-
dian villages populated by Hindus and Christians. Power’s research team
asked 782 adults (97% of the population) to list the names of those
among the villagers who possessed certain qualities considered desirable
by the villagers, including generosity. Power then compared these name
lists to information concerning individuals’ religious practices—-
whether or not they worshipped at a church or temple at least once a
week, the frequency of participation in public rituals weighted by their
cost (as judged by a random sample of villagers), and, for Hindus,
whether or not they often became possessed by a deity.

Villagers who attended a church or temple for worship at least once a
week were more likely to be nominated by other villagers as being
generous (OR = 1.83). To a lesser extent, public rituals were also asso-
ciated with generosity; the greater a villager’s frequency and costliness
of public rituals, the more likely that villager was to be nominated as
generous (OR = 1.04). Possession, however, was not significantly
related to generosity nominations (OR = 0.62).

Widman et al. (2009) asked psychology students to rate targets on
their kindness and morality. Participants with high scores on a doctrinal
orthodoxy scale rated targets as kinder and more moral when the targets
wore cross necklace pendants (32 = 0.20); participants with low
doctrinal orthodoxy scores (by median split) did not rate targets
significantly differently when they did or did not wear crosses (% = 0.12
[D. Widman, personal communication, September 17, 2019]). However,
the total sample size was quite small (n = 37), and thus the results should
be interpreted cautiously.

In summary, the weight of evidence suggests that religious actors are
perceived as particularly trustworthy by ingroup members. Several
studies suggest that religious actors are also perceived as trustworthy by

4 We were unable to obtain standardized effect sizes for this study; the sta-
tistics necessary to compute standardized effect sizes were unreported and
neither Chia nor Jih could (understandably) locate the 28-year-old data; E.
Chia, personal communication, September 13, 2019; C—S. Jih, personal
communication, September 11, 2019.
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outgroup members, whereas other studies do not. Two studies (Power,
2017a; Singh & Henrich, 2020) suggest that religious actors are
perceived as especially generous.

2.1.3. Do religious actors receive high levels of trust and prosociality from
perceivers?

Recall the study conducted by McCullough et al. (2016) in which
students rated male target faces bearing Christian badges as more
trustworthy than the same faces without badges. In a trust game, the
religiously-marked target men were also offered more money than the
unmarked men, by both Christian and non-Christian participants.

In an electroencephalography study, Blais et al. (2018) measured
participants’ neural activity while the participants played a computer
coin toss game. The game purportedly involved two players. Participants
were told their game partner was in another room, but participants
actually played against a computer. Participants were shown their
supposed game partner’s profile, which included a photo, name, and
some facts about the partner. (To sell the deception, participants were
asked to complete a profile for themselves which, they were told, would
be seen by their game partner.). Based on the profiles, participants
learned that their fictional game partner was either a Christian or a
Muslim and that the target either practiced (“I almost always volunteer
for causes associated with my religion”) or did not practice (“I never
volunteer for causes associated with my religion™). Participants were all
self-reported Christians.

Participants were told that one player, the reporter, would flip a coin
and tell the other player, the receiver, the outcome of the coin flip (i.e.,
heads or tails). The reporter could lie about the outcome or tell the truth.
The receiver’s job was to guess if the reporter was telling the truth after
each coin flip. Participants were told that they were randomly assigned
to the role of receiver, and thus their partners were reporters. Partici-
pants were furthermore told that they would win money if their guesses
were correct for 80% of the coin flips. Therefore, if a participant indi-
cated that his/her partner was telling the truth, this was considered a
decision to trust; and if a participant indicated that his/her partner was
lying, this was considered a decision to distrust. Participants played 100
rounds (i.e., 100 flips of the coin).

All game partners (i.e., the computer) told the truth 66% of the time,
and participants generally came to trust their partners 66% of the time,
regardless of their partner’s religious affiliation and practicing status. It
seems that participants paid more attention to their partner’s behavior
than their partner’s profile information. In the first round, before par-
ticipants observed any partner behavior (i.e., telling the truth versus
lying), 45 trust decisions were made for practicing partners, whereas 43
trust decisions were made for nonpracticing partners (partial n% = 0.01).
This difference was not statistically significant.

However, the relation of neural responses with trust decisions
differed for participants in the practicing condition compared to par-
ticipants in the nonpracticing condition. For participants with practicing
partners, there was a positive correlation between alpha suppression
over parietal cortex and trust decisions, but that same correlation was
negative for participants with nonpracticing partners. Alpha suppression
is likely reflective in this experiment of a mindset to trust (vs. not) an
interaction partner.

This pattern of correlations tracked whether people were interacting
with religious actors (versus not), and not whether the interaction
partner was Christian or Muslim, supporting the idea that religious be-
haviors trigger similar trust processes when the religious actor and
perceiver share a religious group affiliation and when religious group
affiliations differ.

Recall Shaver, Lang, et al.’s (2018) study in which Christian and
Hindu Mauritians rated the trustworthiness of ten male target faces who
were either of Afro-Mauritian or Indo-Mauritian ancestry and who
sometimes displayed religious badges. Participants also played a trust
investment game. This was much like the standard trust game, but
instead of sending money to one trustee, the participants could divide
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their endowment among the ten targets. For example, an individual
participant might keep 10% of his endowment and give 30% to one
target, 40% to a second target, and 20% to a third target.

Compared to targets of ingroup ancestry with no religious badge,
targets of ingroup ancestry with an ingroup religious badge were
significantly more likely to receive money from participants (OR = 3.96)
and received a significantly greater amount of money. Although targets
of ingroup ancestry with an outgroup badge were rated as significantly
less trustworthy (discussed previously), they were not less likely to
receive money (OR = 1.54) nor did they receive a lesser amount of
money. Religious badges had seemingly little effect on targets of out-
group ancestry (OR = 1.16 for ingroup religious badge; OR = 1.21 for
outgroup religious badge).

Interested in whether religious behavior can serve as a form of in-
surance, Chen (2010) analyzed Indonesian household data collected
from May 1997 to August 1999—just before, during, and after the
Indonesian financial crisis. Chen investigated whether a household’s
religious behaviors (i.e., sending children to expensive Islamic schools
and participating in communal Qur’an study) influenced the likelihood
of credit constraint. A household was deemed credit constrained if it
lacked necessities and the money to buy them for the following week,
and therefore required credit or charity to obtain food.

Households most affected by the financial crisis switched a greater
number of their children to Islamic schools, even though Islamic schools
were more expensive than non-Islamic schools. Households that
increased the number of children they sent to Islamic schools at the peak
of the financial crisis experienced greater reductions in the likelihood of
credit constraint 4 months later.

Results were similar regarding Qur’an study groups. The more
negatively impacted by the financial crisis households were, the more
likely they were to increase their attendance at communal Qur’an study.
Households that increased their Qur’an study group attendance during
the financial crisis were 49% less likely to experience credit constraint 4
months later. Households that did not increase attendance were also less
likely to experience credit constraint, but to lesser degrees: 23% for
households with unchanged attendance, 21% for households with
decreased attendance, and 6% for those that did not attend at all.

Chen (2010) hypothesized that religion serves as a form of insurance,
with individuals contributing resources to the religious ingroup and
those resources being redistributed to those who behave most reli-
giously. Among Indonesian villages, donations were usually given to
mosques during communal Qur’an studies. Part of the donated money
could be given to people in need. In a report prepared for the World
Bank, religious learning groups (which include communal Qur’an study
groups) were cited by Indonesians as one of the most important, effec-
tive, and trustworthy means of dealing with poverty (Mukherjee, 1999).
Perhaps individuals who sent their children to Islamic schools and spent
time at communal Qur’an study received aid from coreligionists.

Indonesians seemed to increase their religious behavior strategically
(not necessarily consciously), as households affected most negatively by
the financial crisis were most likely to increase religious behaviors.
Furthermore, this seeming effect of economic distress on religious
behavior was not found in areas where credit was offered by banks or
microfinance institutions.

Previously, we discussed an experiment in which Israeli Jews
imagined they had watched a music performance, exercised, or prayed
with a group of strangers (Ruffle & Sosis, 2010). Participants were told
that after the activity, one of the strangers from the group asked to use
their phone. Participants indicated how long they would allow the
stranger to use their phone; this served as a measure of altruism. On
average, participants in the praying condition indicated greater altruism
compared to participants in the music (Cohen’s d = 0.48) and workout
(Cohen’s d = 0.55) conditions. It is worth considering that the greater
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(hypothetical) altruism in the praying condition may have been the
result of religious priming (Shariff, Willard, Andersen, & Norenzayan,
2015).°

A study conducted by Soler (2012) with 253 Brazilian adherents of
Candomblé was also discussed earlier. Higher scores on Soler’s Can-
domblé Religious Signaling Scale were associated with self-reported
instances of receiving cooperation, although the relationship was
marginally significant and the effect size was rather small (partial r =
0.13).

Finally, recall the field study conducted by Power (2017a) in two
South Indian villages populated by Hindus and Christians. Remember
that villagers who attended a church or temple for worship at least once
a week were more often nominated by other villagers as generous.
Power (2017b) also found that villagers who attended a church or
temple at least once a week were more likely to be in a reciprocal
relationship in which both individuals sought support from each other in
the form of loans, help finding work, advice, babysitting, companion-
ship, and so on (OR = 1.13 for one village and 1.27 for the other). This
effect seemed largely driven by regular worshippers being perceived as
generous. To a lesser degree, villagers who performed costlier and more
frequent public rituals were also more likely to be in a reciprocally
supportive relationship; for example, individuals who had completed
two difficult and costly acts in the previous year were 1.2 and 1.1 times
as likely. However, the association between public ritual and reciprocal
relationships was not apparently driven by perceived generosity. Vil-
lagers who became repeatedly possessed were less likely to be in a
reciprocally supportive relationship, significantly so for one village (OR
of 0.87 and 0.93). To clarify these effect sizes, Power (2017b, p. 3)
calculated that a 30-year-old woman of the Akamutaiyar caste living in
one of the villages was predicted to be in a reciprocal relationship with
another woman of the same caste with one friend in common about
4.1% of the time. If she worshiped regularly, the percentage was 4.6; if
she had performed one costly and difficult public ritual in the previous
year, the percentage was 4.4; and if she was recurrently possessed, it was
3.5.

In summary, two studies suggest that religious actors, compared to
nonpracticing individuals, are more likely to be trusted by ingroup
members (McCullough et al., 2016; Shaver, Lang, et al., 2018). One
study did not find behavioral evidence for this (Blais et al., 2018),
although it did intriguingly find a difference in neural activity during
trust decisions between participants with practicing partners and those
with nonpracticing partners. Religious actors may be more likely to
receive help and cooperation from ingroup members (Chen, 2010;
Power, 2017b; Ruffle & Sosis, 2010; Soler, 2012). Furthermore, one
study (McCullough et al., 2016) suggests that religious actors are also
trusted more by outgroup members, although results from another study
(Shaver, Lang, et al., 2018) suggest that religious badges may have no
effect on trusting behaviors with outgroup members. Overall, the evi-
dence thus far suggests that religious actors receive high levels of trust
and prosociality from perceivers.

2.1.4. Do practicing groups possess high levels of trust and prosociality?
Recall the study conducted by Xygalatas and colleagues (Fischer &
Xygalatas, 2014; Xygalatas et al., 2013) involving the Mauritian Hindu
festival of Thaipusam. The authors found that on average, participants
who had just performed or observed the high-ordeal kavadi ritual
(involving pain, injury, and physical effort) donated more money to a
Hindu temple than participants who had just completed the low-ordeal
ritual (involving prayers and singing). Indeed, kavadi observers donated
more money (Cohen’s d = 1.20) than kavadi performers (Cohen’s d =
0.73)—although not significantly so (p = .15). Among those who either
performed or observed the kavadi ritual, the greater the amount of
perceived pain involved in the ritual, the greater the donations, r = 0.36.

5 We thank an anonymous reviewer for suggesting this.
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Sosis (2000) investigated intragroup cooperation among communes.
Using commune longevity as an index for intragroup cooperation, he
collected historical data on 200 American communes from the nine-
teenth and early twentieth centuries. Sosis found that religious com-
munes lasted longer than secular communes. The mean lifespan of
secular communes was 6.4 years, whereas the mean lifespan of religious
communes was 25.3 years, and within the first two years of existence,
secular communes were four times as likely to dissolve as religious
communes. It is worth noting that Sosis obtained these results despite
excluding all Hutterite communes, which were deemed too successful
for analysis. The Hutterites have established a greater number of com-
munes than any other group and these communes have outlasted all
others in the United States; North American Hutterite colonies still exist
today (Hutterian Brethren, n.d.). Because Hutterite communities are
religious, inclusion would have moved results even further in support of
Sosis’s hypothesis.

Sosis and Bressler (2003) then evaluated required behaviors, badges
and bans-which they referred to as costly requirements—among the
communes. Costly requirements were related to clothing, hairstyle, trial
periods for membership, surrendering material belongings, fasting, and
knowledge (e.g., of the Bible). Non-monogamous marriage (e.g., group
marriage, free love) was considered costly because it limited members’
ability to socialize outside the commune, where they may have been
perceived as sexual deviants. Additional costly requirements included
celibacy and mutual criticism (i.e., members of the commune publicly
criticizing each other). Finally, there were costs related to family
structure: families not residing together, and parents forfeiting ‘owner-
ship’ of their children to the group. Costly requirements also included
bans and restrictions on (a) the consumption of coffee, alcohol, or other
drinks; (b) the consumption of meat or other foods; (c) the use of to-
bacco; (d) the ownership of photographs; (e) the use and ownership of
technology and other items; (f) the wearing of jewelry; (g) communi-
cation with the outside world; and (h) gambling. The researchers found
enough information regarding costly requirements for 83 communes;
these were included in analyses.

Consistent with the hypothesis that religious practice increases
intragroup cooperation, there was a positive correlation between the
number of costly requirements and commune longevity among religious
communes, but not secular communes. In other words, the greater the
number of costly requirements imposed on members by religious com-
munes, the longer the religious communes lasted.

However, the number of costly requirements did not predict whether
a commune failed as a result of economic troubles nor whether it failed
as a result of internal dispute. The communes in the data set failed for
various reasons, such as persecution and natural disasters; Sosis and
Bressler (2003) felt that failure due to economic troubles or internal
dispute reflected a failure of intragroup cooperation. The number of
costly requirements did not predict these particular causes of commune
dissolution, even when considering religious communes exclusively.

Sosis et al. (2007) investigated male rituals from 60 diverse societies
spread across the globe. If costly rituals are an indicator of cooperative
intent and/or a facilitator of intragroup cooperation, one would expect
to find costlier male rites associated with these markers of cooperation.
However, there was no relationship between the overall costliness of a
society’s male rites—as judged by a panel of graduate students—and
dichotomous measures of male cooperative labor/production, the
sharing of food acquired by males, or cooperation as a social value. On
the other hand, male rites were costlier in societies with frequent war-
fare than in societies with infrequent or no warfare; this was true for
external as well as internal warfare. Warfare was taken in the paper to be
a cooperative endeavor, so these data partially support a link between
costly rites and cooperation.

In summary, it is unclear whether or not practicing groups possess
high levels of trust and prosociality. Xygalatas et al. (2013) found evi-
dence that witnessing the costly religious behavior of others may induce
generosity toward one’s community. Sosis and Bressler (2003) found a
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positive relationship between commune longevity and religious re-
quirements, but it is uncertain how well commune longevity indicates
intragroup cooperation. And Sosis et al. (2007) found that costly male
rituals were related to the prevalence of warfare, but not to seemingly
more direct measures of cooperation.

2.1.5. Conclusion

Does religious practice enhance trust and prosociality? Considering
the empirical literature on the whole, we would answer with a tentative
and qualified “yes”. Research suggests that religious actors are believed
to be especially trustworthy by ingroup members. In our view, this claim
enjoys the strongest evidential support. In accordance, empirical find-
ings also suggest that religious actors are especially likely to receive help
and cooperation from, and to be trusted by, ingroup members. Despite
this, it is unclear whether or not religious actors actually are trustworthy
and generous, due to mixed findings. Finally, empirical investigations of
intragroup cooperation are currently too few in number and have ob-
tained results too inconsistent to draw any conclusions.

2.2. Does religious practice signal ingroup commitment?

We have so far discussed evidence relating to the effect of religious
practice on trust and prosociality within and between groups. However,
costly religious behaviors, badges, and bans were theorized to enhance
trust and prosociality within groups, as they are proposed to signal
commitment to the ingroup (E. Berman, 2000; Irons, 1996a, 1996c,
2001; Sosis, 2000; Sosis & Alcorta, 2003) and the ingroup’s moral code
(Irons, 1996a, 1996¢, 2001). Discussing his experience with the Yomut
Turkmen, Irons stated,

One conspicuous message about social behavior conveyed by these
numerous signals was a division of the human world into an in-group
and an out-group, and a message of commitment to cooperation to the
in-group. Most world religions send a message of the sort. (2001, p.
300).

Some studies suggest, however, that religious practice may enhance
trust and prosociality between groups (e.g., Hall et al., 2015), so we
address this issue here.

2.2.1. Are religious actors committed to their Ingroup?

If costly religious behaviors, badges, and bans signal ingroup
commitment, predictions can be made about the attitudes and behaviors
of religious actors. Compared to nonpracticing individuals, religious
actors should behave more trustworthily and prosocially when inter-
acting with ingroup members. In our judgment, the evidence on this is
currently inconclusive. However, for the sake of argument, let us sup-
pose it is true that religious actors are particularly trustworthy and
prosocial when dealing with members of their group. Does this mean
they are committed to their ingroup? Maybe. Or maybe this indicates
that religious actors are trustworthy and prosocial with people
generally.

If costly religious practice signals commitment specifically to the
ingroup, and not commitment to people generally, one would expect
religious actors’ increased trustworthiness and prosociality to be
particular to or greater for their ingroup. Religious actors should show
ingroup favoritism by being more trustworthy and prosocial with
ingroup members than with outgroup members, and by indicating more
positive attitudes toward ingroup members than toward outgroup
members.

Unfortunately, we know of little research comparing the prosocial
behavior of religious actors toward ingroup versus outgroup members.
The limited available evidence, however, suggests that religious actors
may favor ingroup members.

Orbell et al. (1992) compared cooperation among residents of Logan,
Utah with cooperation among residents of Eugene-Springfield, Oregon,
using the prisoner’s dilemma game. Frequency of church attendance was
positively correlated with cooperation, but only for Mormons in Logan.
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(Mormons in Logan: r = 0.27, 0.15, and 0.16. Non-Mormons in Logan: r
= —0.02, —0.10, and — 0.00. Participants in Eugene-Springfield: r =
—0.09, 0.05, and — 0.17.) Mormon participants in Logan probably
figured they were playing with members of their church, because they
knew they were playing with locals, and about 75% of locals were
Mormons. This suggests that religious actors (e.g., those who attend
church frequently) are more cooperative than nonpracticing individuals
with ingroup members, but not necessarily with outgroup members.
However, it is also possible that the Mormon participants would have
been cooperative even if they had played with non-Mormons; the data
collected cannot rule this out.

In the study by Shaver, Lang, et al. (2018) in which Christian and
Hindu Mauritians played a trust investment game, those who reported a
higher frequency of temple/church attendance® sent significantly more
money to targets of ingroup ancestry displaying an ingroup religious
badge and significantly less money to targets of outgroup ancestry dis-
playing an outgroup religious badge. This suggests that religious actors
trust other religious actors from their ingroup but distrust religious ac-
tors from outgroups.

We are primarily interested in how religious practice relates to
prosociality toward ingroups versus outgroups, but having found only
two empirical studies of this sort, let us also consider the relationship of
religious practice to group identity. Research suggests that participating
in massive religious group events can strengthen participants’ religious
identity (Alnabulsi, Drury, Vignoles, & Oogink, 2020; Khan et al., 2016).
One might therefore expect the participants to show less tolerance for
religious outgroups; some studies suggest that more religious people are
less tolerant of religious outgroups (Hunsberger & Jackson, 2005).
However, high-cost collective religious rituals are associated with more
tolerance for religious outgroups.

Xygalatas et al. (2013) investigated identity in the context of the
Hindu festival of Thaipusam. Hindu Mauritian participants indicated
their identity on a sliding scale with ‘Hindu’ on one end and ‘Mauritian’
on the other. ‘Hindu’ is a parochial identity, taken by Mauritians to
mean Hindu Mauritian, whereas ‘Mauritian’ is a broader identity
encompassing ‘Hindu’, as well as some other religious groups (D.
Xygalatas, personal communication, August 26, 2018). Participants who
were tested after observing the high-ordeal kavadi ritual identified
themselves more broadly (i.e., more ‘Mauritian’) than participants who
were tested after completing a low-ordeal ritual; participants who were
tested after performing the high-ordeal kavadi ritual identified them-
selves more broadly still. The authors argued that ordeal intensity
increased feelings of social inclusiveness.

Researchers have obtained similar results among Muslim pilgrims.
Muslims are generally expected to make a pilgrimage to Mecca, Saudi
Arabia at least once during their lifetime if they are able to (Tarsin,
2015). This pilgrimage, known as the Hajj, takes place over the course of
five days every year.

Saudi Arabia caps the number of visas available for pilgrims from
each Islamic country. Clingingsmith et al. (2009) surveyed 1605 Pak-
istanis who had applied for visas for the 2006 Hajj. Because more people
applied than could receive Hajj visas, the Pakistani government utilized
a lottery. The researchers compared survey responses for individuals
who won the lottery and made the Hajj (from now on, “Hajjis”) to re-
sponses for individuals who lost the lottery and did not make the Hajj.
Surveys were completed five to eight months after the Hajj. Hajjis re-
ported less belief and participation in parochial Muslim practices, such
as visiting shrines and using amulets, but greater participation in uni-
versal Muslim practices, such as fasting and ritual prayer. In other
words, the Hajjis’ religious practices aligned more closely with those
widely accepted in the greater Islamic world, while moving away from

6 The paper states this as “frequency of ritual behavior”, but participants were
asked specifically about temple/church attendance (J. Shaver, personal
communication, January 21, 2024).

11

Evolution and Human Behavior 45 (2024) 106593

those particular to their local area. Additionally, Hajjis were signifi-
cantly more likely to say they frequently prayed in the mosque of a
different maslak (school of thought) than their own. Intriguingly, Hajjis
were also more likely to indicate that non-Muslims were equal to
Muslims.

Alexseev and Zhemukhov (2015) similarly reported that Russian
Hajjis (n = 12) expressed a more tolerant and inclusive view of Islam
than non-Hajjis (n = 16). For example, Hajjis said it was okay for
Muslims from one school of thought to perform the Hajj using the rules
from another school of thought. Hajjis also expressed more tolerance for
outgroup religions.

Alnabulsi et al. (2020) surveyed 1176 Muslim pilgrims from 72
different countries as they were in Mecca participating in the Hajj. Hajjis
generally indicated increased Muslim identification since beginning the
Hajj, as well as increased positive attitudes toward outgroups (i.e.,
people from different religions and cultures). These two varia-
bles-increase in Muslim identification and increase in positive attitudes
toward outgroups-were positively correlated. They even seemingly
resulted from the same processes: The Hajjis’ perceptions of the crowd as
cooperative (i.e., supportive, respectful, and helpful), the Hajjis’ positive
feelings about being in the crowd, and the Hajjis’ perceptions of the
crowd as united were all related to both increased Muslim identification
and increased positive outgroup attitudes, and these relationships were
all mediated by the Hajjis’ identification with the crowd (i.e., feeling a
sense of unity with the crowd).

We may also consider how ritual frequency and arousal, which are
negatively correlated (Atkinson & Whitehouse, 2011), relate to social
identity. Whitehouse (2023) has argued that rituals lead to group
bonding, and that they do so via two major pathways. The doctrinal
pathway is that of frequent, routine, low-arousal rituals. Religious actors
tend to remember the procedure for these rituals rather than individual
episodes of performing these rituals. The doctrinal pathway leads to a
form of social bonding called social identification in which thinking about
one’s social role reduces one’s thoughts of the self. It may lead to
ingroup favoritism and derogation of outgroups. The imagistic pathway is
that of infrequent, emotionally intense, high-arousal, dysphoric group
rituals. Religious actors create episodic memories of particular ritual
performances. The imagistic pathway leads to a form of social bonding
called identity fusion. As the name suggests, the religious actor’s identity
becomes a fusion of his or her personal self and the group. Identity fusion
is stronger than social identification and may lead to extreme behavior
for the sake of the group, such as violence or risking one’s life.

Alexseev and Zhemukhov (2015) made some intriguing observations
which may illustrate the difference between group identity derived from
Whitehouse’s (2023) doctrinal pathway, and group identity derived
from massive collective religious events. Four groups of Russian Mus-
lims-two groups of Hajjis and two groups of non-Hajjis who wanted to
perform the Hajj but had not yet been able to-discussed topics intro-
duced by the researchers. The non-Hajjis expressed an exclusive and
strict view of their religion. One of them stated the following: “The
world is divided into two parts—pure Muslims worshipping only the
Almighty Allah and the rest—Shiites, Jews, and whatever...If even one
word someone believes in contradicts the Quran, they are not Muslims”
(p. 385). According to the authors, the other non-Hajji participants in
their discussion group agreed. Non-Hajjis also expressed the opinion
that missed daily prayers could not be made up for with extra prayers
later. Furthermore, non-Hajjis strictly adhered to rules about Islamic
badges: All non-Hajji men had beards, and all non-Hajji women
completely covered their hair.

In contrast, the Hajjis talked about the ways in which different Is-
lamic schools of thought were the same, and expressed the opinion that
missed prayers could be made up for. Furthermore, they did not strictly
adhere to Islamic badge rules: A few of the Hajji women showed some
hair, and most of the Hajji men did not have beards, explaining that the
Hajj made them realize that a beard did not necessarily make someone a
better Muslim.
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The religious experiences of the non-Hajjis (Alexseev & Zhemukhov,
2015) were probably dominated by frequent, routine, low-arousal rit-
uals (e.g., five-times-daily prayer). Their outgroup derogation may have
thus been produced via the doctrinal pathway. It is not clear how this
kind of outgroup derogation relates to ingroup commitment, but we
suspect the relationship is not a straightforward positive correlation.
The fact that the non-Hajjis more strictly adhered to religious badges
than Hajjis and expressed a stricter, less forgiving view of their religion
suggests that religious actors who adhere strictly to religious rules may
consider their ingroup to be quite small. Coreligionists who seek coop-
eration from such actors may find themselves excluded from the actor’s
perceived ingroup, regardless of how committed the actor is to it.
However, this is mere speculation; we would like to see relevant data in
the future.

In summary, two economic game studies found evidence that reli-
gious actors favor ingroup members, showing them greater trust and
cooperation than outgroup members. Research on group identity
furthermore suggests that religious actors who participate in costly
collective rituals develop a stronger religious identity. However, this
participation also seemingly leads to an expanded social identity and
more positive attitudes toward religious outgroups. Although these
findings are not technically mixed, they are counterintuitive: If religious
practice broadens an actor’s social identity, one would not expect that
actor to show ingroup favoritism.

As far as we are aware, little research has investigated whether
religious actors are particularly prosocial with their ingroup. This seems
an important area for future research. We would particularly like to see
research that measures both the inclusivity/exclusivity of social identity
and behavioral ingroup favoritism (or lack thereof) in the same
participants.

2.2.2. How do the effects of religious practice within and between groups
compare?

Here we consider the effects of religious practice within groups
versus between groups. Empirical findings basically fall into two cate-
gories: those that suggest that religious practice fosters trust and coop-
eration between groups, and those that do not.

We begin with the latter category. In four studies, religious practice
seemingly increased trust and cooperation within but not between
religious groups.

In the Widman et al. (2009) study, targets were rated as kinder and
more moral when they wore a Christian badge, but only by participants
with high scores on a doctrinal orthodoxy scale.

In an experimental study of religious badges, Muslim (n = 372) and
non-Muslim (n = 410) women living in the United States rated the
trustworthiness of Muslim target women (Northover et al., 2017). Each
participant rated a target woman who was wearing a headscarf (a
Muslim religious badge) and a target woman who was not wearing a
headscarf. Targets with headscarves were rated as significantly more
trustworthy than targets without headscarves, but only by Muslim
participants.

In the study conducted by Chia and Jih (1994), Illinois high school
students associated positive traits such as trustworthiness with targets
more often when the targets wore Catholic religious attire; Malaysian
students associated positive traits with the targets less often when the
targets wore Catholic religious attire. Most of the Illinois students were
Christian, whereas the Malaysian students were Muslim. The authors
suggested that the Malaysian Muslim participants may have harbored
anti-Christian sentiments due to a history of Western domination and
conflict.

Recall the Shaver, Lang, et al. (2018) study in which Christian and
Hindu Mauritians played a trust investment game. Compared to targets
of ingroup ancestry with no religious badge, targets of ingroup ancestry
with an ingroup religious badge were rated as nonsignificantly more
trustworthy, were significantly more likely to receive money, and
received a significantly greater amount of money. On the other hand,
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targets of ingroup ancestry with an outgroup religious badge were rated
as significantly less trustworthy, and religious badges did not seem to
influence ratings of nor investment in targets of outgroup ancestry.

On the other hand, in seven studies, religious practice apparently
increased trust and generosity between religious groups—although not
necessarily in the same way they did within religious groups.

In the McCullough et al. (2016) study, both Christian and non-
Christian participants rated targets as more trustworthy and offered
them more money in a trust game when the targets bore Christian
badges.

In the study by Hall et al. (2015), Christian undergraduates rated
both Christian and Muslim targets as more trustworthy when the targets
practiced.

In the similar study by Ellis et al. (2018), participants rated targets as
more trustworthy when the targets practiced. Less than half of the
participants were Christian and less than 3% were Muslim, yet trust
ratings were higher for both Muslim and Catholic practicing targets.

Northover and Cohen (2017b) conducted an experiment in which
non-Hindu MTurk workers rated a Hindu target person as more trust-
worthy when he refrained from eating meat. This effect was retained
when considering only targets who had a Hindu religious (as opposed to
secular) motivation for eschewing meat. Thus, participants rated a
religious outgroup member as more trustworthy when he obeyed an
outgroup religious rule.

Recall the study conducted by Ruffle and Sosis (2010) in which Is-
raeli Jews imagined they had either watched a music performance,
taken a workout class, or prayed with a group of strangers. Both reli-
gious and secular participants indicated more trust and altruism toward
strangers who had just participated in a religious activity than they did
toward strangers who had just participated in secular activities. In the
praying scenario, secular participants indicated as much altruism as
religious participants, although they indicated less trust than religious
participants.

Northover and Cohen (2015-2017) conducted an experiment in
which Muslim university students from North America rated a target as
more trustworthy when he practiced, both when the target was Catholic
(a religious outgroup member) and when he was Muslim (a religious
ingroup member). However, the difference between practicing and not
practicing was significantly greater for the Muslim target (p < .001). The
nonpracticing Muslim target received the lowest trust ratings, and the
practicing Muslim target received the highest trust ratings. It seems that
the target’s religious practice was more important to the participants’
trust perceptions when the target was a religious ingroup member.

Finally, recall the electroencephalography study by Blais et al.
(2018). The brain activity (i.e., alpha suppression) of the participants,
who were Christian, varied with target signaling information, and not
with target religious affiliation (i.e., Christian or Muslim).

2.2.3. Ingroup commitment or moral commitment?

How do we interpret these mixed results? In the case of religious
participants rating or interacting with religious targets, perhaps the
participants considered themselves and the targets to be members of the
same large ingroup, consisting of all religious people. For example,
perhaps Christian participants interpreted Muslim targets’ religious
practice as a signal of commitment to religious people. However, this
seems unlikely considering the results of Hall et al.’s (2015) pilot study:
Christian undergraduates were asked to rate several groups on a scale
from 1 (definitely an ingroup) to 4 (definitely an outgroup). Participants
gave Muslims a mean score of 3.12; by comparison, they rated Catholics
and Non-Catholic Christians as 1.97 and 1.72, respectively. It seems
likely, therefore, that religious participants in costly signaling studies
consider target people from other religions to be outgroup members.

The relevant findings from these studies relate to the attitudes and
behaviors of religious outgroup perceivers. Perhaps the attitudes and
behaviors of an outgroup perceiver toward a religious actor depends on
the outgroup perceiver’s attitude toward the religious actor’s group. If
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the perceiver has a friendly or neutral attitude toward the actor’s group,
religious practice may have no effect on the perceiver. On the other
hand, if the perceiver feels hostile toward the actor’s group, it seems
likely that religious practice will reduce trust and prosociality. However,
these predictions apply if religious practice only signals ingroup
commitment. If religious practice is also taken as a signal of commitment
to follow moral rules, these moral signals may enhance or attenuate the
effects of ingroup commitment signals or produce an effect where there
otherwise would not be one. If a perceiver deems the moral values of the
actor’s group to be unacceptable, then religious practice is likely to
reduce trust and prosociality; perceived value dissimilarity between
groups is associated with prejudice, discrimination, and perceptions of
threat (Garcia-Retamero, Miiller, & Rousseau, 2012; Neuberg et al.,
2014; Schwartz, Struch, & Bilsky, 1990). If the perceiver deems the
moral values of the actor’s group to be good, then religious practice is
likely to increase trust and prosociality. Religious practice may also
increase trust and prosociality if the perceiver is not familiar with the
moral values of the actor’s group, as the perceiver may simply assume
the moral values are good because the values are religious; religions are
often associated with morality (Farkas, Johnson, Foleno, Duffett, &
Foley, 2001).

Note that we are proposing that negative, positive, and null effects
between groups are all theoretically consistent with the hypothesis that
religious practice signals ingroup commitment, so long as it also signals
moral commitment (Table 1). Therefore, this hypothesis is difficult to
falsify, at least based on the research published so far, which was not
designed to tease these two signals apart.

In an attempt to do so, we can imagine a study in which participants
indicate how friendly (or hostile) they feel toward a certain religious
group, as well as how good they find the group’s moral values to be.
Participants could then learn about a hypothetical target member of the
religious group and, knowing only the target’s religious affiliation, rate
the target’s trustworthiness. This would provide the participant’s
baseline judgment of the target’s trustworthiness. Next, participants
could learn about the various ways (behaviors, badges, and bans) the
target practices religion; perhaps researchers could provide this infor-
mation to participants with a vignette or illustrations of the target actor.
Participants could then rate the target’s trustworthiness a second time. If

Table 1

Outgroup Perceiver Judgment of the Trustworthiness and Prosociality of a
Religious Actor as a Function of the Perceiver’s Attitudes toward the Actor’s
Religious Group and its Moral Values.

Perceiver’s Attitude Toward the Moral Values
of Actor’s Group

Good or Presumed
Good

Unacceptable

Perceiver’s Friendly or Commitment to Commitment to

Attitude Neutral ingroup: 0 ingroup: 0
Toward Commitment to Commitment to
Actor’s moral code: +1 moral code: —1
Religious Group Both signals: +1 Both signals: —1
Commitment to Commitment to
ingroup: —1 ingroup: —1
Hostile Commitment to Commitment to

moral code: —1
Both signals: —2

moral code: +1
Both signals: 0

Note. If religious practice signals commitment to one’s ingroup and its moral
code, an outgroup perceiver’s judgment of the trustworthiness and prosociality
of a religious actor is likely influenced by the perceiver’s feelings about the
actor’s religious group and moral values. The numbers represent outgroup
perceiver judgments of religious actors according to whether religious practice is
interpreted as a signal of commitment to the actor’s ingroup, a signal of
commitment to the moral values of the actor’s ingroup, or a signal of both, with
positive numbers (negative numbers) indicating that judgments of trustworthi-
ness and prosociality are increased (decreased) by religious practice, and zero
indicating no effect.
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the results of such a study were consistent with the hypothesis that
religious practice signals both ingroup and moral commitment (or at
least perceivers believe it does), we would expect them to match Table 1:
Among participants who considered the moral values of the target ac-
tor’s religious group to be good, those with friendly attitudes would
judge the target to be more trustworthy compared to baseline, whereas
judgments from those with hostile attitudes would not change much on
average (Table 1). Among participants who considered the moral values
of the target actor’s religious group to be unacceptable, the target would
receive lower trust ratings compared to baseline levels, especially from
participants who felt hostility toward the target actor’s religious group.

The instances of religious practice seemingly increasing trust be-
tween members of a shared group while simultaneously reducing or
failing to influence trust between members of different groups are
consistent with the notion of ingroup loyalty signaling; these instances
can also be explained in terms of moral signaling, with the groups
involved holding different moral values. However, when considering
these results in combination with the ingroup favoritism apparently
shown by costly actors, we believe the ingroup commitment signaling
hypothesis is reasonably supported.

That being said, it seems likely that religious practice can or does
signal commitment to moral values as well; outgroup members have
shown trust and generosity to religious actors in multiple studies, which
is hard to explain in terms of ingroup signaling alone. Indeed, early
researchers on the costly signaling theory of religion noted examples of
religious practice facilitating between-group trust. Frank (1988) dis-
cussed wealthy New York City families seeking Mormon nannies from
Salt Lake City. He argued that Mormon church membership is a reliable
signal of trustworthiness because an untrustworthy opportunist would
find the Mormon experience of constant moral enculturation intolerable
and leave the religion; wealthy New York couples thus prefer to hire out-
of-state costly signalers over local individuals. Furthermore, Sikhs are
perceived as trustworthy commercial partners by non-Sikhs, according
to Sosis (2005). Sosis posited that religious behaviors can serve as sig-
nals of trustworthiness to outgroup members.

2.2.4. Conclusion

Some studies found evidence that religious practice can promote
trust and generosity between groups. Other studies suggest that religious
practice does not promote trust, generosity, or cooperation between
groups. An important future direction, then, is to figure out why results
are inconsistent.

According to the costly signaling theory of religion, costly religious
practice signals commitment to the ingroup and its moral values (Cronk,
1994; Irons, 1996a, 1996¢, 2001; Sosis, 2000, 2006; Sosis & Alcorta,
2003). We have proposed that in the case of intergroup costly signaling,
these two factors—commitment to the ingroup and commitment to
moral values—may be independent of each other. Thus, the effect of
religious practice may depend on the degree to which two groups share
(or approve of each other’s) moral values as well as the degree of peace
or hostility between the groups.

An interesting finding in need of explanation is that religious practice
was associated with an expanded social identity (Alexseev & Zhemu-
khov, 2015; Clingingsmith et al., 2009; Xygalatas et al., 2013) and
greater tolerance for religious outgroups (Alexseev & Zhemukhov, 2015;
Alnabulsi et al., 2020; Clingingsmith et al., 2009). It is difficult to
reconcile these findings with the ingroup favoritism shown by religious
actors. It is perhaps worth noting that expanded social identity was
associated with forms of religious practice that are high-cost, infrequent,
and highly collective (i.e., the Hajj and the kavadi ritual). Ingroup
favoritism was associated with church attendance (Orbell et al., 1992;
Shaver, Lang, et al., 2018) and Hindu temple attendance (Shaver, Lang,
et al.,, 2018), which are presumably low-cost (per instance) and
frequent, and generally involve smaller numbers of participants at a
time. Perhaps different kinds of religious practice signal different things.
We will discuss this possibility in the Future Directions section (“Type of
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religious practice”).
2.3. Summary of empirical evidence

The body of evidence suggests that religious actors are often
perceived as trustworthy and prosocial and may be more likely re-
cipients of help and cooperation. That being said, empirical findings do
not present a clear picture regarding the actual trustworthiness nor
prosocial tendencies of religious actors. As for ingroup commitment,
evidence does suggest that religious actors favor members of their group
over outgroup members—but it is worth noting that relevant research
thus far is sparse.

Most effect sizes were small to moderate. Small to moderate effect
sizes over many people (the adherents of whole religions) and over
generations (over the course of cultural evolution) tell us that religious
practice could be very important in understanding religion. Nonetheless,
these effect sizes most often not being large might suggest that there is
more to understanding religious phenomena than the effects of religious
behaviors, badges, and bans on trust and prosociality.

Some of the effect sizes we previously reviewed were quite large (k =
5). Unusually large effect sizes may be explained by sampling error;
however, only two of the five large effect sizes were drawn from small
samples (those most likely to produce extreme statistics). The Widman
et al. (2009) study in which psychology students rated targets on
kindness and morality involved a sample of n = 37. The Xygalatas et al.
(2013) study on the kavadi ritual in which observers donated more
money to the temple also involved a relatively small number of partic-
ipants, n = 86 split among three groups. But three of the five large effect
sizes came from studies with much larger samples. Ruffle and Sosis’s
(2010) Facebook study had an n of over 900. In this study, participants
estimated that people with whom they prayed would be more likely to
return their lost wallet compared to people with whom they watched a
music performance. Two of the large effect sizes came from Hall et al.’s
(2015) last study, which utilized the conjunction fallacy and showed
that people strongly associate trustworthiness with religious adherence,
and untrustworthiness with not adhering. This was also a large n study of
about 400 people.

We are unable to discern a convincing distinguishing feature of the
findings with large effect sizes. They represent various geographic lo-
cations, religious traditions, methods (e.g., self-report, conjunction fal-
lacy), and outcome variables (e.g., hypothetical behavior, actual
donations). Perhaps effects are moderated by cultural context (e.g.,
peace or hostility between groups, the confounding of religion and race,
the degree of acceptability of being or reporting being prejudiced). Or
perhaps this is just random variation, following a distribution of effect
sizes that are mostly small to medium.

3. Future directions

Now we suggest future directions related to (1) the costs and benefits
of religious practice, (2) moderators, (3) secular versus religious be-
haviors, badges, and bans, and (4) mediators.

3.1. The costs and benefits of religious practice

There is much to consider regarding the costs and benefits of reli-
gious practice. Here we note various aspects of costs and benefits which
we feel deserve more exploration in future research.

3.1.1. Differential costs and benefits

Some researchers have argued that the costs and benefits of religious
practice may differ systematically between individuals, such as when
opportunity costs are greater for outsiders than ingroup members. We
would like to see more empirical investigation of differential costs and
benefits in the future. For example, to investigate whether converts
receive less substantial benefits from religious practice compared to
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longtime members of a religious group (Carr & Landa, 1983), re-
searchers could ask participants to play a trust game with coreligionists,
some of whom were born into the religious group, and others who had
converted.

3.1.2. Degree of cost

According to costly signaling theory as developed in economics and
biology, signals may be of low cost (or even no cost) to honest signalers
as long as those signals are costly (or would have been costly) for
dishonest signalers (Higham, 2014). In the realm of religion, dishonest
signalers are at risk of punishment, loss of reputation, and ostracism
should their dishonesty be discovered (Barker et al., 2019). As we have
discussed previously, religious practice may differ in cost between in-
dividuals in other situations as well. That being said, a lot of religious
practice is fairly costly even for true believers. Irons stated, “Other
things being equal, the costlier the signal the less likely it is to be false”
(2001, p. 298). Religious actors vary in the degree of cost they pay for
practice, and it is worth asking if that variability tells us something
about prosociality.

Religious leaders, such as monks, nuns, and priests, often abide by
costlier behaviors, badges, and bans than laypeople from the same
religious group (Singh & Henrich, 2020). For example, in China,
Buddhist monastics adhere to a diet without meat, eggs, and fish,
whereas Buddhist laity are not obligated to (Kieschnick, 2005). Jainism
provides another example. Although all Jains are expected to abide by
five vows, Jain mendicants follow stricter versions of those vows than
Jain laity (Cort, 2001). To give an illustration, one of those vows is
ahimsa, or nonviolence. For Jain laity, following this vow entails
avoiding harm to humans and non-human animals-including
insects—and inflicting only the minimum amount of harm necessary for
one’s survival on plants, water, fire, earth, and air (all of which are
considered to be alive); minimum force is allowed, if necessary, for
defense (Shah, 2009). For Jain mendicants, however, following this vow
entails avoiding all harm to all of these (i.e., humans, non-human ani-
mals, plants, water, fire, earth, and air/wind) (Cort, 2001; Shah, 2009).

Monastics and priests may take religious practice to an extremely
costly level, such as giving up all possessions or practicing lifelong
celibacy (Cort, 2001; Herrou, 2012; Olson, 2008; Powers, 2008; Qirko,
2002). Ancient Roman priests of the Anatolian goddess Cybele even
castrated themselves (Braun, 2008; Burns, 2011). Like milder practice,
extreme practice may be taken by perceivers as a signal of commitment
to the ingroup and its values. The previously-mentioned study of Men-
tawai shamans also suggests that perceivers judge religious leaders who
abide by restrictive and challenging practice to be powerful and to be
psychologically and physiologically different from normal people (Singh
& Henrich, 2020). Similarly, Buddhist monks across Asia are believed by
many to possess magical power (Powers, 2008). These perceptions are
probably useful to religious leaders.

Very little of the empirical research we have reviewed investigates
religious leaders. The following discussion therefore mainly concerns
laity. Although laypeople participate in less costly forms of religious
practice on average, they may occasionally engage in extreme rituals (e.
g., the kavadi), or undertake high-cost religious acts that last for a sig-
nificant period of time (e.g., as part of the pilgrimage and festival Kumbh
Mela, some Hindus spend a month living in ascetic conditions, eating
one meal-which is vegetarian—per day, and devoting themselves to
prayer and rituals; Khan et al., 2016).

We begin with the prosociality of religious actors. Just as it is unclear
whether religious actors are particularly prosocial, it is unclear whether
religious actors who pay higher costs are more prosocial than those who
pay lower costs. In the empirical literature, religious actors who re-
ported higher frequencies of participation in specific religious behaviors
were more prosocial in about half of the cases (with both positive and
null effects from each study: Atkinson, 2018; Orbell et al., 1992; Sosis &
Ruffle, 2003, 2004; Xygalatas et al., 2018). Religious actors who re-
ported greater average participation in multiple forms of religious
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practice were more prosocial in two studies (Soler, 2012; Tan & Vogel,
2008), whereas participants who reported a higher number of hours “in
practice” were not (Bulbulia & Mahoney, 2008). Finally, Mauritians who
had just performed or watched the high-cost kavadi ritual donated more
money than participants who had just completed a low-cost ritual, and
the greater the perceived pain involved in the ritual, the greater the
donations (Xygalatas et al., 2013).

There is modest evidence that religious actors who pay higher costs
exhibit more ingroup favoritism than those who pay lower costs. Fre-
quency of temple/church attendance was associated with ingroup
favoritism in one study (Shaver, Lang, et al., 2018) and perhaps in a
second (Orbell et al., 1992, although other explanations have not been
ruled out).

The relationship between cost and judgment or treatment of religious
actors is perplexing. The limited available evidence suggests that cost
matters, but perhaps not a great deal. The most straightforward study
here is Chen (2010). Around the time of the Indonesian financial crisis,
households that increased attendance at Qur’an study or increased the
number of children they sent to expensive Islamic schools were less
likely to be credit constrained later. This reduction in the likelihood of
credit constraint was greater for households with increased practice
than it was for households that held their practice steady.

The greater a South Indian villager’s frequency of participation in
public rituals weighted by their cost, the more likely that villager was to
be nominated as generous (Power, 2017a) and to be in a reciprocally
supportive relationship (Power, 2017b). However, regular attendance at
a place of worship was more strongly related to the perception of gen-
erosity and the likelihood of being in a reciprocally supportive rela-
tionship than was the degree of public ritual behavior. Public rituals
among the villagers included low-cost acts such as lighting lamps and
breaking coconuts, but many rituals were quite costly, such as sacri-
ficing a goat or piercing the body with spears. Some of them required
lengthy periods of fasting, risk of physical harm, and pain. Yet, the
seemingly low-cost practice of attending church or temple was more
closely related to good reputation and supportive relationships. Perhaps
the accumulation of regular worship’s time and opportunity costs ulti-
mately led to the perception that regular worship is costlier than the
highest degree of ritual behavior. On the other hand, maybe the cost of
religious behavior was less influential in the forming of the Indian vil-
lagers’ prosocial reputations than other factors. Another interpretation
is that cost is more closely related to perceptions of prosociality in some
categories of practice (such as church/temple attendance) than in others
(such as public ritual). The data cannot speak to this interpretation,
because no information on the frequency of church/temple attendance
was collected-only whether villagers attended at least once a week or
not.

Mentawai participants judged a shaman who abstained from extra
resources to be more prosocial than a minimally abstaining shaman
(Singh & Henrich, 2020). This suggests that increased costs in the form
of self-denial garner religious actors greater reputations for prosociality.
However, it made no difference whether the increased self-denial con-
sisted of celibacy every day-seemingly very costly—or the eschewing of
meat from three hunted animals-seemingly not very costly, given that
Mentawai have several sources of meat, such as farmed pigs and
chickens and several hunted animals. This might be explained, however,
by the forced-choice experimental design: Given the choice of two target
shamans, the target who obeyed the required taboos and abstained from
additional resources beyond those required was judged by most partic-
ipants to be more prosocial than the target who obeyed the required
taboos but did not abstain from additional resources. Whether the extra
restraint was higher in cost (celibacy) or lower in cost (abstention from
some kinds of meat), it was still the case that mandatory restraint plus
optional restraint was certainly costlier than mandatory restraint alone.
Participants were never asked to choose between the extra-abstaining
target who avoided meat from three animals (lower in cost) and the
extra-abstaining target who was celibate (higher in cost); if they had,
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perhaps they would have chosen the celibate shaman.

Northover et al. (2016) conducted two experiments in which high-
cost practice did not produce significantly larger effect sizes than low-
cost practice. US MTurk workers were randomly assigned to read one
of three vignettes about Samir, a Muslim university student. In the costly
obedience condition, Samir obeyed Islamic dietary laws, and it was
costly for him to do so—it was time-consuming, financially expensive,
and required some effort. In the uncostly obedience condition, Samir
obeyed the same Islamic dietary laws, but it was easy for him to do so. In
the disobedience condition, Samir disobeyed the Islamic dietary laws.
The exact costs are worth consideration. The relevant portion of the
vignette for the costly obedience condition is as follows:

Samir is a Muslim. According to Islamic law, Muslims must only eat
Halal food. Therefore, Samir only eats Halal food. There are no Halal
grocery stores or restaurants in town. The closest place to obtain
Halal products is a grocery store far from Samir’s apartment. Once a
week, Samir takes the bus to this grocery store. He buys enough food
for the week and then takes the bus home. It takes about an hour to
reach the grocery store and another hour to return home. This gro-
cery store is somewhat expensive for Samir; he would buy less
expensive Halal food if he could. Every evening before school, he
prepares his lunch for the next day because there is no Halal food on
campus. He eats his lunch in the cafeteria with his friends.

In the uncostly obedience condition, the grocery store is just five
minutes away, the grocery store is inexpensive, and Samir does not need
to prepare his lunch the night before school because he has access to
halal food on campus. Samir is following the same religious dietary
rules, but it is less costly for him to do so.

Samir received slightly higher trustworthiness ratings in the costly
obedience condition compared to the uncostly obedience condition
(Cohen’s d = 0.10), but not significantly so (Dunnett’s T3: p = .72).
Northover et al. (2016) replicated this experiment with a second sample
and obtained the same pattern of results (Cohen’s d = 0.15; Dunnett’s
T3: p = .41). (Trust ratings in the disobedience condition were signifi-
cantly lower than trust ratings for both the uncostly and costly obedi-
ence conditions.)

These studies suggest that costlier practice does not always produce
larger effects. Furthermore, multiple studies found that mere religious
badges were associated with significant effects on how the badge-
wearers were perceived and treated by others. Irons (1996b) noted
that less costly forms of behavior, such as religious garb, can be taken as
signs of commitment, “even if less costly and hence less reliable” (p. 20).
Religious badges consisted of Catholic nun and Catholic brother clothing
(Chia & Jih, 1994), Christian cross necklaces (McCullough et al., 2016;
Shaver, Lang, et al., 2018; Widman et al., 2009), a Christian cross of
ashes on the forehead (McCullough et al., 2016), Hindu prayer ashes on
the forehead (Shaver, Lang, et al., 2018), and Islamic headscarves
(Northover et al., 2017). With the exception of headscarves,7 religious
badges such as these do not seem particularly costly. Despite apparently
being of low cost, it seems that religious badges relate to the way badge-
bearers are perceived and treated. Perhaps perceivers assume badge-
wearers perform costly acts, even if the perceivers have not observed
those costly acts. For example, a perceiver may assume an individual
wearing a cross necklace also attends church regularly. This explanation
seems quite likely in the case of Catholic nun and brother clothing;
perceivers probably assume a woman dressed as a nun performs many
costly religious acts and follows many costly religious rules. On the other
hand, perhaps cost is not a greatly impactful factor when perceivers
judge religious actors.

7 Headscarves can reduce a woman’s attractiveness (Jordan et al., 2020;
Mahmud & Swami, 2010; Pazhoohi & Hosseinchari, 2014; Swami, 2013), cause
headaches (Ansari & Solomon, 2015), and provoke discrimination and abuse
(Villa, 2020).
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As for the role of cost within practicing groups, the empirical data are
again quite sparse. We could mention the positive correlation between
religious commune longevity and the number of its obligatory practices
(Sosis, 2000; Sosis & Bressler, 2003), but the number of practices does
not necessarily equate to degree of cost (Potz, 2023).

Research findings do not paint a clear picture of how variability of
practice cost relates to prosociality. We do have some thoughts about
this topic, however.

First, we think that the way cost relates to prosociality depends on
factors such as the form of religious practice, the religious/cultural
context, and some other moderators discussed below (see “Modera-
tors™). For example, Power’s (2015) South Indian participants trusted
ordinary routine worship as a signal of generosity, but questioned the
motives of those who performed grand public rituals:

While undertaking religious acts, particularly the dramatic and
attention-grabbing ones, is seen as admirable and driven by personal
devotion and conviction, villagers remain somewhat skeptical of
people’s motivations for undertaking the acts. The general recogni-
tion that one can build perumai (reputation, bigness) through such
acts means that people are on the look out for those who seem to be
more interested in personal aggrandizement than in enacting their
selfless devotion to the deity. Those people who worship regularly,
though, whether at a church or temple, are not similarly doubted.
The less spectacular, routine act of worship is not plagued by similar
accusations of ostentation. (p. 82).

Religious actors who attended a church or temple weekly earned
reputations for generosity (Power, 2017a), which seemingly increased
their chances of forming cooperative relationships (Power, 2017b). The
costlier performance of public rituals was another path to generous
reputations, but a less certain one. For grand rituals, the higher the cost,
the more skeptical perceivers may be.

Second, perceivers may be using a rule of thumb whereby the
number and frequency of behaviors, badges, and bans-more than their
cost-indicates a religious actor’s prosociality. When investigating the
perceived prosociality of religious actors, we would like perceivers to be
presented with targets whose practice varies in degrees; that is, rather
than comparing a target who practices with one who does not,
comparing a target who practices a little bit to one who practices a lot.
An interesting follow up to the Samir experiment would be a comparison
of four targets based on a two-by-two design with the independent
variables practice count (low or high)-i.e., the number of behaviors,
badges, and bans, and their frequencies-and total cost (low or high). We
would expect the targets with a high practice count to get higher pro-
sociality ratings than the targets with a low practice count, regardless of
cost; even the target who pays a low cost for a lot of practice would get
higher ratings than the target whose small amount of practice is overall
more costly. Although cost should be positively correlated with practice
count in the real world, these results would suggest, as the Samir study
and perhaps the Mentawai study suggest, that perceiver judgments
about prosociality are affected more by the number and frequency of
behaviors, badges, and bans than they are by overall degree of cost.

Third, we expect cost to be a more useful indicator of prosociality
when considering all of a religious actor’s behaviors, badges, and bans
combined. Doing this may even out the idiosyncrasies of individual
forms of practice, such as their slight differences in signal meaning. It
should also provide a more accurate assessment of the degree of cost
paid by individual religious actors. For example, Actor A may spend
more time praying than Actor B, and yet Actor B could pay greater costs
in total religious practice. When investigating the prosociality of reli-
gious actors, we would like to see composite measures of practice, such
as Soler’s (2012) Candomblé Religious Signaling Scale, which measures
a variety of behaviors, badges, and bans. For researchers interested in
how variability of cost relates to prosociality, accounting for all of the
sampled religious actors’ practice should provide a more accurate
assessment. (Researchers should also take into account the ways in
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which moderating variables, such as gender and social capital, affect a
religious actor’s practice choices. We discuss this below in the “Mod-
erators” section.)

3.1.3. Relative cost

Those witnessing religious practice may place more value on the
relative cost than the absolute cost to the religious actor. For example, if
two people each donate $100 to a religious charity, the less wealthy of
the two pays a greater relative cost. We would like future research to
explore perceiver judgment of religious practice when relative costs
differ, or appear to differ, between religious actors. Research could
consider, for instance, whether physically attractive women are judged
to pay greater costs than unattractive women by concealing their bodies
and hair (as women are encouraged to do in some religious traditions
such as Islam, Orthodox Judaism, and Sikhism); whether elderly people
are judged to pay greater costs than young fit individuals by completing
a physically demanding pilgrimage; whether individuals raising young
children and working full time jobs are judged to pay greater costs than
retired individuals with adult children by spending time proselytizing
door-to-door; and so on.

3.1.4. Type of religious practice

Different types of religious practice may relate to prosociality in
different ways. For example, if religious practice signals commitment to
the ingroup and its moral rules, we should consider the possibility that
some types of religious practice are better indicators of one than of the
other.

Perhaps prayer is an especially good signal of commitment to moral
rules; maybe people who frequently talk to their gods also frequently
think about their gods, and maybe thinking about gods leads to thinking
about supernatural observation, which in turn deters rule breaking
(Johnson & Kriiger, 2004).

Badges may be a good indicator of commitment to the ingroup
because they are likely the most consistently visible form of religious
practice to outgroup members. Whereas many religious behaviors are
performed in homes or religious buildings typically frequented only by
religious ingroup members, and religious bans are often invisible
because they are defined by a lack of certain behaviors, religious badges
are often worn in public spaces shared with outgroup members. For
example, Muslim women are more likely to cover their hair outside of
their homes than within their homes. Badges thus put religious actors at
risk of stigma among outgroups (lannaccone, 1992; Sosis, 2006; Sosis &
Alcorta, 2003; Strabac, Aalberg, Jenssen, & Valenta, 2016). Because
badge-wearers accept the risk of outgroup stigma and apparently do not
care about ‘fitting in” with outgroup members, religious badges may be
stronger signals of ingroup loyalty than behaviors and bans, at least in
locations where the badge-wearer’s group is a minority.

Perhaps religious service attendance is another good signal of
commitment to the ingroup, because those who frequently attend reli-
gious services spend a great deal of time socializing and bonding with
fellow ingroup members. Religious service attendance may furthermore
include collective rituals. In their Israeli kibbutzim study, Sosis and
Ruffle (2003, 2004) found a relationship between cooperation and
synagogue attendance among religious men, but not among religious
women. Sosis and Ruffle suggested that ritual is associated with
increased cooperativeness when the ritual is collective, but not when the
ritual is private. The men living in religious kibbutzim participated in far
more collective rituals, such as group prayer, than the women. Among
the secular kibbutzim, where collective rituals were uncommon, men
and women were equally cooperative. Sosis and Ruffle’s hypothesis
seems testable, although we suggest a distinction between collective and
public rituals might be useful.

3.2. Moderators

Suppose an individual wishes to practice religion. The specific
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behaviors, badges, and bans available to the individual depend on
several factors such as the individual’s resources (material capital,
embodied capital, and social capital), gender, and socioeconomic status,
as well as the specific religious tradition they affiliate with. The costs
and benefits the individual can expect from their religious practice, as
well as the interpretation of and response to their religious practice, also
differ according to moderating factors such as these. Here we will
discuss social status, gender, and religious group.

3.2.1. Social status

In a recent study of the Mauritian kavadi ritual, participants of lower
social class paid greater somatic and opportunity costs than participants
of higher social class (Xygalatas et al., 2021). On the other hand, high-
status participants built larger (and likely more financially expensive)
kavadi structures than low-status participants. Thus, the degree to which
individuals paid different types of cost—somatic, opportunity, or mon-
ey—was related to their social standing.

Concordantly, anthropological research conducted in South India
suggests that the costs and benefits of religious practice may differ as a
function of reputational status and social capital (Power, 2015). Most
individuals who performed intense rituals at a festival for the goddess
Mariyamman enjoyed a reputation boost, but the boost was greater for
those with better pre-festival reputations. Social capital may have even
turned one person’s failed religious ritual—which would have usually
resulted in harmful gossip—into a status boost: Power compared two
women who fell while crossing a bed of hot coals during the festival. One
woman had a large number of social ties, whereas the other woman had
few. When the woman with few social ties fell, members of the village
attributed her fall to rejection by the goddess Mariyamman due to her
family’s wrongdoing (such as her husband drinking too much). She
suffered reputational loss, with the village distancing itself (further)
from her and her family. However, when the woman with many social
ties fell, members of her village attributed the fall to the woman’s
devotion to the goddess Mariyamman, and she attained a status boost
rather than a status loss.

Power (2015) also reported that in a South Indian village festival,
individuals from Dalit (“oppressed”) castes were not permitted to
perform certain rituals. Villagers believed that Dalit individuals were
ritually impure and would therefore put the whole village in danger if
they were to participate. Villagers told Power that if a Dalit individual
were to take part in any impermissible rituals, violence would break out,
as had already happened in other villages. Thus, the ability of Dalit
religious actors to accrue benefits from religious practice was limited.

Dumas, Barker, and Power (2021) developed a mathematical model
exploring how and why social status (i.e., social capital, prestige, etc.)
interacts with the dynamics of costly signaling. Their model features a
standard costly signaling mechanism (i.e., individuals differ in quality,
and the cost of signaling is larger for low-quality individuals) but also
incorporates individual differences in social status. When individuals
signal, they broadcast information about their social status (in addition
to their quality). For example, other people can see the number of
friends that come to support an individual that performs a difficult
ritual. Individuals with higher social status might suffer lower costs from
signaling (for example, they may be buffered by support from their
allies), and get larger benefits (for example, the status boost they get
from successful ritual performance may be widely amplified by their
social network).

Dumas et al. (2021) found that, under these assumptions, costly
signaling provides biased information about an individual’s underlying
quality. Individuals with high social status can enjoy a ‘reputational
shield’ if observers make inferences about quality from their social
status; thus, even low-quality individuals can pass as high-quality if they
have high social status and engage in signaling. Conversely, high-quality
individuals can be stuck in ‘reputational poverty traps’: It is difficult for
them to broadcast their quality because signaling is too costly for them,
or their signal would not be broadly observed anyway. In sum, social
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status lowers the correlation between quality and decision to signal, and
therefore lowers the potential for costly signaling to accurately convey
information about quality.

Future research could explore the cross-cultural prevalence of such
interactions between social status and religious signaling, and test the
empirical predictions made by Dumas et al.’s (2021) model. An
intriguing possibility is that high-status individuals might have in-
centives to support the existence of costly rituals that disproportionately
favor them (and conversely, low-status individuals might want to
change these rituals), and status concerns could therefore influence the
form of religious institutions.

3.2.2. Gender

The South Indian women studied by Power (2015) were expected to
behave with modesty and self-restraint. Therefore, women who per-
formed grand rituals for large festival crowds were likely to be accused
of exhibitionism. Although this accusation could also be levied against
young men for performing grand rituals, the young men’s behavior was
shrugged off as boys will be boys. According to Power, women did not
enjoy the same leniency. Thus, eye-catching public rituals were repu-
tationally hazardous for women.

We can think of additional religious traditions in which men have
access to more visible and public religious practice than women do.
Orthodox Jewish traditions tend to require men to perform more col-
lective and public rituals than women (S. J. Berman, 1973; Lax, 2015;
Sosis & Ruffle, 2003, 2004). Recalling her 30 years as a Hasidic Jew,
Leah Lax (2015) criticized the limited forms of practice available to
women from her community:

We were told that we women were “spiritually stronger” than men
and so had less need for the constant renewal of formal rituals. [For
women, there was no] taking part in daily services or binding phy-
lacteries and donning prayer shawls or ascending to the Torah...“less
need” for ritual translated into active exclusion from all of public and
most private ritual and any leadership role or public voice, thus
keeping the great heart of the religion reserved for men. (p. 345).

Certain Islamic traditions enjoin similar restrictions on women.
Muslim men (with some exceptions) are typically required to attend
Friday congregational prayer, whereas Muslim women are not (Tarsin,
2015). In 30 countries out of 38 surveyed, a higher percentage of Muslim
women than men indicated never attending mosque, despite Muslim
men and women reporting similar levels of religious practice generally
(Pew Research Center, 2012). Within certain Islamic traditions, it is
impermissible for women to enter the prayer area of a mosque when
they are menstruating or experiencing postpartum bleeding (Corbin &
White, 2018; Tarsin, 2015). Women’s access to the most public form of
Islamic practice, the Hajj, has also been hindered; in some Islamic tra-
ditions, a woman may not perform the Hajj without being escorted by
her husband or certain male family members (Islam Question & Answer,
2005). On the other hand, many Muslims believe that Muslim women-
—but not men—are obligated to conceal their hair, a requirement
satisfied with the headscarf, a very conspicuous religious badge (Corbin
& White, 2018; Tarsin, 2015).8

It seems gender is an important moderator in at least some religious
traditions. We would like to see cross-cultural studies investigating
whether the effect of religious practice is moderated by gender in uni-
versal ways. For example, are men cross-culturally more likely than

8 Islamic traditions commonly instruct women to cover their hair and most of
their body (all but their face, hands, and, in some traditions, feet) (Corbin &
White, 2018; Tarsin, 2015). Many Muslim women use headscarves to cover
their hair, neck, and ears, and a subset of these women also use it to cover their
chest, but other garments also exist for this purpose, many of which are
designed to cover both hair and body. These garments are usually even more
conspicuous than headscarves.
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women to participate in dramatic, eye-catching rituals? Are women
cross-culturally expected to participate in fewer public rituals than men?
We expect to find smaller gender differences in religious practice within
more egalitarian groups.

3.2.3. Religious group

Religious affiliation or tradition could be another interesting variable
to consider, because religious practice may signal, or be inferred to
signal, different things in different groups.

For example, some Jewish traditions expect members to practice
regardless of their beliefs, and people from those traditions may not
make as much of an effort to figure out if an actor truly believes (Sil-
verman, Johnson, & Cohen, 2016). In such groups, behaviors might not
be taken as indications of internal beliefs; members may draw other
inferences from religious behaviors, such as commitment to the religious
coalition, as these practice-oriented groups could be more collectivistic
and coalitional (Cohen & Hill, 2007). On the other hand, Protestant
Christian groups seem to be more concerned that one’s behavior
matches one’s beliefs (Cohen, Hall, Koenig, & Meador, 2005; Cohen,
Siegel, & Rozin, 2003). Thus, some Protestant Christians may believe
that behaviors are a reflection of internal beliefs, or they may be vexed if
a religious actor is shown to be acting inconsistently with internal be-
liefs. These differing religious expectations could affect how religious
behaviors are interpreted, as well as how they function and evolve
within groups.

We would like to see future research compare the effects of religious
practice that take the same or very similar forms across religious groups,
like bans on pork consumption among Jews versus Muslims, or prayer
among Christians versus Hindus, so that the form of religious practice is
not confounded with the religious group or tradition.

3.3. Secular versus religious behaviors, badges, and bans

We have been referring to this paper’s topic as the costly signaling
theory of religion and focusing on religious behaviors, badges, and bans.
However, researchers have alternatively referred to the costly signaling
theory of ritual (e.g., Sosis, 2003) and have not always made a distinc-
tion between religious and secular rituals. Indeed, no distinction is made
between the religious and secular in certain cultures (Boyer, 2001;
McCutcheon, 1995). However, as a distinction is often made, it is worth
asking if costly behaviors, badges, and bans are more effective signals
when they are religious.’

Irons (2001) argued that although certain secular ideologies (e.g.,
Marxism) can produce strong commitments, the most potent cultural
commitment signals are religious. He reasoned that

commitment to a particular way of life and to a community is much
more believable if it is grounded in a strong belief that the moral
code is somehow dictated by the basic nature of the universe, com-
manded by God, or in some other way seen as more than simply an
agreement among people. (19964, p. 60).

Likewise, Sosis and Bressler (2003) suggested that an essential dif-
ference between religious and secular rituals is that religious rituals
refer to a supernatural being. Because religious rituals refer to the su-
pernatural and the sacred, they produce a sense of numinousness. This
‘religious experience’ makes whatever claims are communicated by the
rituals feel true. Although secular rituals may produce emotions, they
may not feel sacred and numinous like those produced by religious
rituals.

Furthermore, many (perhaps most) religious claims are unfalsifiable
(Rappaport, 1979, 1999), whereas secular claims generally can be
proven wrong (Sosis & Bressler, 2003). The untestable claims of

9 We leave it to future researchers to clarify the distinctions between secular
and religious signals, which are quite fuzzy categories.
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religions are therefore stabler; from the perspective of the religious
adherents, religious claims may be true for all time. (For a more in-depth
discussion of secular versus religious rituals, refer to Potz, 2023, and
Sosis & Bressler, 2003.)

These are speculative arguments for why behaviors, badges, and
bans may be more effective signals when they are religious, but what
does the evidence say? Unfortunately, we know of only a few relevant
empirical studies, and they do not present a clear picture.

Shaver, DiVietro, Lang, and Sosis (2018) were interested in whether
costly requirements increase trust and trustworthiness within secular
groups. The researchers recruited members of 11 secular US college
groups to participate in a study. The groups consisted of four fraternities,
four student clubs, and three introductory anthropology classes; the
classes served as a control.

The participants played a trust game with members of their group.
The amount of money (provided by the researchers) sent by trustors may
indicate the extent to which they trusted members of their group, with
greater amounts indicating greater trust. The amount of money returned
by trustees may be taken as a measure of trustworthiness. After the trust
game, participants reported, on a Likert scale, how much trust they had
in members of their group.

The researchers investigated the relationship of these measures of
trust and trustworthiness to group costs. Group costs consisted of
participation costs and, when applicable, pledging costs. The re-
searchers created a participation cost scale which included items about
the number of group functions participants attended per week, the
number of favors participants did for other members per week, and how
many meals participants ate with other members per week. The re-
searchers also created a pledge cost scale, which included items about the
length and difficulty of the pledge period and whether it included a hell
week. Three of the fraternities and one of the clubs had pledge periods.

The fraternities imposed greater costs on their members than the
clubs. Was this related to greater trust and trustworthiness? The results
were mixed. Fraternity trustees returned a significantly greater pro-
portion of money (that is, they were more trustworthy) than club
trustees. Fraternity trustors also sent a greater proportion of money (that
is, they were more trusting) than club trustors, but the difference was
not statistically significant. As for self-reported trust, fraternity members
and club members did not differ.

Considering only fraternities, group participation costs did not have
a significant relationship with self-reported trust, trusting behavior (i.e.,
trustor decisions), or trustworthy behavior (i.e., trustee decisions). In
fact, members of fraternities with costlier pledge periods reported hav-
ing less trust in their fellow members.

Overall, Shaver, DiVietro, et al. (2018) did not find compelling evi-
dence that group participation costs were associated with trust or
trustworthiness among fraternities. Interestingly, they furthermore
found a significant negative relationship between pledge costs and self-
reported trust among members. These results are similar to those of
the previously discussed American commune study (Sosis & Bressler,
2003). Among religious communes, there was a positive correlation
between the number of costly requirements and commune longevity, but
this relationship was not found among secular communes. These two
field studies suggest that costly requirements do not increase intragroup
trust and cooperation within secular groups.

Two studies, however, suggest that secular bans may promote trust
among individuals. In Ellis et al.’s (2018) final experiment, MTurk
workers rated a vegetarian target person as significantly more trust-
worthy when he abstained from eating meat. Participants also rated a
Muslim version of the target as significantly more trustworthy when he
abstained from eating meat, but the effect was larger in the secular (i.e.,
vegetarian) context than in the religious (i.e., Muslim) context.

It is possible that the effect size was larger for the secular target
because participants assumed the vegetarian target’s forbearance was
indicative of frequent repeated acts of forbearance, whereas the Muslim
target’s forbearance was indicative of occasional acts of forbearance. The
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vegetarian target avoided eating meat in a particular instance; if he is a
‘perfect’ vegetarian, he avoids eating meat all the time. The Muslim
target also avoided eating meat in a particular instance, but if he is a
‘perfect’” Muslim, he need only avoid eating meat that is not halal.
Assuming both targets follow their respective dietary rules perfectly, the
vegetarian pays a greater cost in the long run.

Northover and Cohen (2017b) conducted an experiment (mentioned
briefly above) to compare a secular ban with a religious ban without
implying that the secular actor paid greater long-run costs than the
religious actor. MTurk workers read a vignette about a target person
named Deepak who was a Hindu and a vegetarian. For half of the par-
ticipants, Deepak was a vegetarian for religious reasons: He came from a
religious tradition in which eating meat was not allowed, and he
believed that eating meat violated the Hindu religious moral rule “do no
harm”. For the other half of the participants, Deepak was a vegetarian
for secular reasons: He came from a religious tradition in which eating
meat, other than beef, was allowed, and although he believed that eating
meat violated the same moral rule “do no harm”, it was described as
simply a moral rule rather than a Hindu religious moral rule. Thus,
although Deepak was always Hindu and always vegetarian, and always
believed eating meat violated the moral rule “do no harm”, the rationale
for the moral rule was either secular or religious.

According to the vignettes, Deepak attended a coworker’s birthday
celebration at a Korean barbecue restaurant, where none of the food was
vegetarian. For half of the participants, Deepak ordered a large portion
of chicken, thus violating his moral rule, and for the other half, he did
not order anything, thus following his moral rule.

After reading the vignettes, participants rated Deepak’s trustwor-
thiness. Not surprisingly, participants gave Deepak lower trustworthi-
ness ratings when he violated the moral rule than when he followed it
(partial n? = 0.11). Notably, however, this was the case both when the
rule was secular and when it was religious. Furthermore, there was no
significant interaction between Deepak’s behavior (following versus
breaking the rule) and the rationale for the moral rule (secular versus
religious) (partial n2 = 0.00). Thus, it seems that Deepak’s behavior was
perceived as a signal of trustworthiness both when the behavior was
religious and when it was secular.

In summary, the evidence for secular behaviors and bans is mixed.
Two field studies suggest that costly group requirements do not increase
cooperation, trust, or trustworthiness in secular groups, but two ques-
tionnaire experiments suggest that costly secular bans obeyed by in-
dividuals can increase their perceived trustworthiness. Future research
should delve into this apparent discrepancy.

3.3.1. Moral versus religious signals

Perhaps secular behaviors, badges, and bans are more likely to
facilitate trust and prosociality across groups—and within group-
s—when they appear to rest on a moral foundation. Religions are often
associated with morality (Farkas et al., 2001). The two studies in which
secular bans apparently facilitated trust involved vegetarian target
people eschewing meat. In one of these studies (Northover and Cohen,
2017b), participants were informed that the target person avoided meat
for moral reasons. Participants in the other study (Ellis et al., 2018) may
have interpreted their vegetarian target person’s behavior as moral, too.
Considering the two field studies for which costly secular behaviors
seemingly did not facilitate trust, generosity, or cooperation, it is unclear
the extent to which costly secular behaviors in these studies rested on a
moral foundation. One study (Shaver, DiVietro, et al., 2018) involved
members of college fraternities and the other (Sosis & Bressler, 2003)
involved communes. According to Sosis and Bressler, most of the secular
communes in their study were founded on secular ideologies, usually
socialism. It is not clear to what extent these secular ideologies or the
rules and restrictions of the communes were perceived by members as
being moral.

Future research may wish to compare the perceived trustworthiness
of a vegetarian target person who is vegetarian for a moral reason (e.g.,
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to alleviate animal suffering) with another version of the target who is
vegetarian for an amoral reason (e.g., health) to further disentangle
religious, moral, and secular reasons for the behavior.'°

It would seem like a fruitful area for future research to determine
whether religious practice sends a signal about religion or about mo-
rality. One might imagine that moral practice (perhaps, not stealing) is
interpreted differently than religious practice (perhaps, circumcision).
We feel this will be a complicated issue to nail down, though. Moral
practice may often be interpreted as religious as well. While theft is
almost universally condemned across cultures (Curry, Mullins, &
Whitehouse, 2019), theft is also often prohibited by religions. So, when
one does not steal, one abides by a moral code, as well as by a religious
code. Furthermore, religious practice—even forms that do not on the
face of them seem moral—can be interpreted to have moral import. For
example, the Jewish and Muslim practice of circumcision is not on the
face of it a moral commandment. However, people may feel that others
have a moral obligation to adhere to their religions, making circumci-
sion a moral issue (a sort of second order morality if you will). To add
complication, observers sometimes morally discount behaviors osten-
sibly done for religious reasons (Gervais, 2014). All this is to say that
distinguishing moral signals and religious signals might end up being
quite interesting and challenging.

3.4. Mediators

As discussed previously, the empirical literature suggests that reli-
gious actors are perceived as especially trustworthy by ingroup mem-
bers, and sometimes by outgroup members as well. When religious
actors are perceived as highly trustworthy, what mediates the rela-
tionship between the observed practice and perceptions of the actors’
trustworthiness?

Researchers have generally argued that costly religious practice is a
signal of commitment to the ingroup and its moral code. Religion is often
associated with morality (Farkas et al., 2001). If religious practice is
perceived as a signal of commitment to a religion’s moral code, then
religious practice should promote trust, at least among perceivers who
approve of the moral code. This may work both within and between
groups, if outgroup religions are believed to promote good moral values.
If religious practice signals commitment to a moral code, perceivers may
trust religious actors because the perceivers believe the actors intend to
behave fairly and kindly toward them.

One reason religious actors may be committed to a moral code is out
of fear of supernatural punishment (Bering & Johnson, 2005; Johnson,
2015; Johnson & Kriiger, 2004). Thus, religious practice may signal
commitment to moralizing supernatural agents (Bulbulia, 2004b). If
religious practice signals belief in and commitment to supernatural
agents who punish people for moral violations (e.g., harming others),
religious actors may be perceived as unlikely to violate moral rules, and
as therefore trustworthy. Indeed, in a recent study (Shariff & Clark,
2018), Christian MTurk workers indicated that a Muslim (outgroup)
target who believed in God was more trustworthy than a Christian
(ingroup) target who did not believe in God. However, this hypothesis
does not explain the cases in which secular behaviors facilitate trust.

Other possible mediators were investigated by Ellis et al. (2018). The
potential mediators were derived from Mayer, Davis, and Schoorman’s
(1995) model of trust, which proposes three components of perceived
trustworthiness. First is the trustee’s ability to successfully complete a
task relevant to the trusting situation. For example, one may trust a
surgeon to remove an appendix but a plumber to repair a leaky pipe.
Second is the trustee’s benevolence toward the trustor. Will the trustee try
to help the trustor? Does the trustee care about the trustor’s wellbeing?
Third is the trustee’s integrity. A trustor will see the trustee as having
integrity to the extent the trustee follows a set of moral rules which the

10 We thank a reviewer for suggesting this.
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trustor deems acceptable. A trustee may be perceived as having integrity
even if the trustor does not follow the same set of moral rules if the
trustor thinks the moral rules are acceptable for the trustee and the
trustee follows the rules consistently.

Recall that Ellis et al. (2018) conducted a series of experiments in
which participants rated the trustworthiness of a prospective painter,
Isa. Participants also rated Isa’s ability, benevolence, and integrity.
Recall that in Experiment 1 and Experiment 2, Isa was rated as signifi-
cantly more trustworthy when he practiced than when he did not.
However, when the authors included ability, benevolence, and integrity
in their statistical models, the effect of religious practice on trust was
eliminated. Further analyses were consistent with integrity as an
important mediator for the relationship between religious practice and
perceived trustworthiness.

The third experiment was much like the second, with an additional
manipulation. Participants were shown a testimonial from ‘a friend’. In
the high integrity condition, the friend stated that Isa had high integrity;
in the low integrity condition, the friend stated that Isa lacked integrity.
Isa was rated as significantly more trustworthy in the high integrity
condition than he was in the low integrity condition, partial n = 0.26.
Importantly, practicing had no significant effect on trustworthiness
above and beyond the effect of integrity (partial n = 0.00). Ellis et al.’s
(2018) study thus supports the hypothesis that integrity best mediates
the relationship between religious practice and trust.

The issue of mediation has been given little direct empirical attention
so far. Further research in this area may clarify the intrapersonal pro-
cesses involved when perceivers judge and react to religious actors.
Perceivers may believe that religious actors are committed to punishing
supernatural agents, or that religious actors follow a moral code, or that
religious actors have integrity. If any of these beliefs about religious
actors are true, perceivers will likely conclude that religious actors will
behave honestly toward them. The result should be enhanced trust.

Note that these proposed mediators are not mutually exclusive, and
plausibly go together. An individual is judged to have integrity if he/she
consistently follows a moral code which is deemed appropriate for that
individual (Mayer et al., 1995), and an individual may consistently
follow such a moral code out of fear of supernatural punishment.

Furthermore, some of these mechanisms are not specifically reli-
gious, so perhaps they could be leveraged to help ameliorate atheist
prejudice. People are often mistrustful of atheists (Gervais, Shariff, &
Norenzayan, 2011), even across cultures (Gervais et al., 2017), though
with some poorly understood cultural variation (Cohen & Moon, 2017).
If fear of supernatural punishment is an important part of the effect of
religious practice on trust, atheists might be out of luck. But if people
look at some kinds of religious practice as clues of integrity or a slow life
history strategy (characterized by fewer sexual partners, greater in-
vestment in parenting and education, and less aggression and risk-
taking), atheists could potentially defuse prejudice by showing signs
of those, even in nonreligious ways (Moon, Krems, & Cohen, 2018;
Moon, Krems, Cohen, & Kenrick, 2019).

Similarly, there may be secular reasons or non-religious processes
that explain why religious people are trusted. Religious people are more
likely to smile and seem energetic (Naumann, Vazire, Rentfrow, &
Gosling, 2009), and people generally think that religious people are
agreeable (trustworthiness is a facet of agreeableness; Gebauer et al.,
2015).

4. General conclusion

The costly signaling theory of religion views religious behaviors,
badges, and bans as signals of a religious actor’s commitment and loy-
alty to their ingroup and the ingroup’s moral values. Religious practice
entails time, financial, and other kinds of costs. This costliness is pro-
posed to play a key role in the utility of religious practice as a
commitment signal. Religious signaling is expected to steer individuals
toward trustworthy and prosocial partners (who signal prosocial
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intentions with religious practice), to benefit religious actors (who gain
the trust and respect of their peers), and to increase intragroup trust and
cooperation by keeping free-riders out of the group. We reviewed the
empirical literature to investigate whether religious practice enhances
trust and prosociality, and to see if religious practice signals ingroup
commitment.

Overall, empirical findings suggest that religious actors are believed
to be especially trustworthy and generous and may be more likely re-
cipients of help and cooperation. However, research does not consis-
tently show that religious actors actually are especially prosocial. We
feel this issue deserves the most attention from future research. Mixed
research findings suggest either a lack of effect (i.e., religious actors are
not particularly prosocial), or the presence of poorly understood
moderating factors. If religious actors are not especially prosocial, this
raises the interesting question of why they are perceived to be.

There is little research to bear on the question of ingroup commit-
ment, but evidence does suggest that routine forms of religious behavior
(such as religious service attendance) are associated with ingroup
favoritism. High-cost, infrequent, highly social forms of religious prac-
tice are associated with an increase in religious identity, but also an
expanded social identity and greater tolerance for outgroup members.
We find this counterintuitive combination intriguing and would there-
fore like to see research that measures both the inclusivity/exclusivity of
social identity and behavioral ingroup favoritism (or lack thereof) in the
same participants.

We would also like to see more research investigating various aspects
of the costs and benefits of religious practice, such as degree of cost;
moderators, such as social status, gender, and religious group; how
secular and religious practice compares; and mediators, such as integ-
rity. When it comes to religious signaling, there are a few uncertainties
moving forward, but nothing that cannot be resolved with a little
commitment.
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