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Abstract

Evolutionary theories suggest that retributive sentiments evolved to deter antisocial behavior, yet psychological
evidence shows punitive sentiments imperfectly optimize deterrence. Recent theories resolve this paradox, suggesting
that retributive sentiments serve to restore mutual benefit between partners by both compensating the victim and
imposing an additional deterrent cost on the transgressor. In four experiments, we tested predictions of this hypothesis
with adults from a small-scale, politically decentralized society (Mentawai horticulturalists, Indonesia; N = 74) and
a large-scale society (the United States; N = 600). Consistent with compensatory concerns, participants demanded
that victims be rewarded in the currency of their loss and that more severe punishment be imposed when victims
suffered more, holding aggressor benefit constant. Consistent with compensation being entangled with deterrence,
participants endorsed additional penalties beyond restitution that were higher for recidivism and intentional offenses.
This proximate entanglement of compensation and deterrence helps resolve apparent contradictions about the function
of punishment in humans.
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Humans everywhere feel outrage at social transgressions
and want offenders to suffer (Black, 1993). Where do

punishments can deter more people from behaving
badly (Molho et al., 2022). Yet people often support sim-

these punitive sentiments come from? According to stan-
dard evolutionary theories, punitive sentiments evolved
to enforce cooperation (Gardner & West, 2004). By
increasing the cost of antisocial behavior, punishment
would function to deter future transgressions (Boyd,
2018; McCullough et al., 2013).

A large body of findings, however, has challenged this
ultimate theory by showing that, at the proximate level,
punitive sentiments often fail to track the deterrent value
of punishment (Twardawski et al., 2022). If punitive
sentiments function only for deterrence, for example,
authorities should prescribe higher punishments when
punishment is public, given that more observable

ilar penalties when punishment is public compared with
when punishment is private (Carlsmith & Darley, 2008).
In fact, people even morally disapprove of punishment
that would be maximally deterrent, such as harsh pun-
ishments for minor offenses (Carlsmith, 2008). Rather
than seeking optimal deterrence, people are intuitive
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Fig. 1. The logic of restorative punishment. The value of the fine
required by victims is equal to the direct cost they have suffered, plus
a constant additional penalty to make up for the increased exploi-
tation risk—both by the current offender and any other would-be
offender (red line). The dotted line describes the value of a fine that
would be purely restitutive—that is, that would involve no additional
penalty beyond the mere replacement of the damaged resource.

retributivists: They want offenders to suffer proportion-
ately to the harm they have done—to restore a balance,
or to give offenders their “just deserts”—regardless of
whether sanctioning optimally deters wrongdoing
(Carlsmith & Darley, 2008; Twardawski et al., 2022).

If the proximate design of punitive sentiments is
inconsistent with deterrence, should we rethink their
adaptive function? Reconciling proximate design and
ultimate function, an emerging view is that punishment
serves a restorative function in addition to deterrence
(Baumard, 2012; Fitouchi & Singh, 2023). Punishment,
in this view, restores a mutually beneficial allocation of
costs and benefits between the transgressor and the vic-
tim after exploitative behaviors (Fitouchi & Singh, 2023;
Fitouchi et al., 2024). Although previous work has
emphasized third-party interventions in the evolution of
punishment (Boyd, 2018), this theory emphasizes dyadic
interactions: Justice intuitions are governed by the
grammar of mutual benefit; they prescribe that benefits
produced by cooperation be shared in a way that ben-
efits all partners (André et al., 2022; Levine et al., 2024).
When one partner cheats the other, such as by stealing
a pig, the victim is entitled to take back the benefits
initially deserved (Fitouchi et al., 2024). This restoration
of mutual benefit requires compensating the victim for
two types of costs. The first is the direct material cost of
the offense—the pig, for example, that should not have
been stolen in the first place. The second is the reputa-
tional cost of the act; the offense signals to both the
transgressor and other would-be offenders that the vic-
tim is the kind of person who can be easily exploited,

increasing the risk of further transgressions in the future
(McCullough et al., 2013). On this account, moral out-
rage motivates the victim to seek restoration for both
costs: to demand compensation for the direct material
cost of the offense and to ensure that the transgressor
suffers an additional penalty to deter future exploitation
(Fig. 1; André et al., 2022; Fitouchi & Singh, 2023;
Fitouchi et al., 2024).

The current studies

Existing studies of intuitive retributivism have been
conducted in Western, educated, industrialized, rich,
and democratic (WEIRD) societies, asking participants
about formal punishments, such as prison sentencing
by a centralized justice system (Carlsmith & Darley,
2008; Twardawski et al., 2022). These social contexts
vastly differ from the smaller-scale, politically decen-
tralized societies where punitive sentiments have
evolved (Sznycer et al., 2023). In small-scale societies
more representative of human evolutionary history,
punishment is administered not by a third-party state
institution but by more dyadic interactions among sec-
ond parties, including victims, transgressors, and their
kin-based coalitions (Fitouchi & Singh, 2023). Testing
hypotheses about the adaptive function of punitive
sentiments, then, requires investigations in social con-
texts that more closely resemble this evolutionary his-
tory. Although a small number of vignette studies have
included participants from small-scale societies (Barrett
et al., 2016; Fessler et al., 2015), they were designed to
test theories of moral judgment rather than punitive
cognition.

Here, we investigate punitive cognition in a small-
scale society, Mentawai horticulturalists in Indonesia
(Studies 1la-b, N = 74, within-subject design). Despite the
growing presence of the Indonesian state, much of
Mentawai society continues to be politically decentral-
ized, organized into clans, with its procedures of justice
requiring the payment of resources, known as tulou, by
the transgressor to the victim (Singh & Garfield, 2022). To
test whether retributive sentiments respond to both deter-
rent and compensatory concerns, we presented partici-
pants with scenarios of transgressions that varied both
compensation- and deterrence-relevant information. We
tested two sets of predictions. The first concerns the com-
pensatory dimension of retributive urges. If the retribu-
tive demands track compensatory concerns, we should
expect the following:

1. Offenses that inflict higher direct costs on the vic-
tim should elicit greater retributive demands,
independent of the benefit taken by the aggressor
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Fig. 2. Predictions of the restorative model for (a) extra-harm without extra-benefit for the transgressor, (b) repeated harm (as opposed
to first-time violation; recidivism), and (¢) accidental as opposed to intentional harm.

(Fig. 2a). Consider a thief who steals and con-
sumes a victim’s pig but, in doing so, deprives
several piglets of their mother, leading to their
deaths. Although this thief gains as much as a
thief who does not kill piglets, the victim should
demand a higher fine because of the higher
inflicted costs. By contrast, an ultimate hypothesis
based on pure deterrence predicts that retributive
sentiments should be sensitive only to the benefits
extracted by the offender, not to the costs imposed
on victims, because the function of punishment in
this view is only to signal to offenders that they
can only expect a negative payoff from future
aggression (McCullough et al., 2013).

Offenders should demand that victims be com-
pensated in the currency of the stolen or damaged
resource. Indeed, compensation requires that the
value of the payment be matched as closely as
possible to the loss of value suffered by the victim
(Miller, 2005). Because it is easier to match the
value of a stolen pig with a payment in pigs than
in, say, cooking pots or coconut trees, a victim of
pig theft should be repaid in pigs more often than
in other currencies.

The second set of predictions concerns the deterrent
aspect of retributive sentiments. If retributive sentiments
track not only compensatory considerations but also the
deterrence of further exploitation, we should expect the
following:

3.

Retributive demands should require the offender
to pay an additional amount of resources beyond
the direct cost of the transgression (Fig. 1).

When holding the direct cost of the offense con-
stant, offenses that cause a greater reputational
cost should elicit higher retributive demands. This
is likely the case of repeat offenses as opposed to

first-time offenses (Fig. 2b). Consider a thief who
steals and eats a victim’s pig but does so for the
second time. Although the direct cost of the trans-
gression is the same as for a first-time theft (the
victim loses one pig in both cases), the repeat
offense suggests that the punishment for their first
offense was insufficient to discourage future
aggression, and being exploited twice sends a
stronger signal to other would-be offenders that
the victim is easily exploitable, implying a greater
reputational cost of repeat offenses compared
with first-time offenses (Fig. 20).

5. When holding the direct cost of the offense con-
stant, offenses that cause a lower reputational cost
should elicit lower retributive demands. This is
likely the case for accidental offenses as opposed
to intentional offenses (Fig. 2¢). Although the direct
cost of an accidental transgression is the same as if
the transgression were intentional, this accidental
violation is less indicative of a willingness to exploit
again in the future, leading to a lower need for
deterrence (Krams et al., 2013). WEIRD participants
often judge accidental harms less severely than
intentional ones (Young et al., 2007), yet recent
theories argue for this being not a universal fea-
ture of punitive cognition but a cultural specificity
of societies with low kinship intensity (Curtin et al.,
2020). Because Mentawai society is more kinship-
intensive than WEIRD societies, our experiments
provide a strong test of the effect of intentionality
on retributive judgments.

After testing those predictions with Mentawai partici-
pants, we investigated whether the punitive intuitions
found in Mentawai generalized to people in a large-scale,
politically centralized society. We did so by conducting a
preregistered, conceptual replication of Studies 1a and 1b
in a sample of 600 U.S. participants (Studies 2a and b).
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Studies 1a and 1b
Method

We report how we determined our sample size, all data
exclusions (if any), all manipulations, and all measures in
the studies.

Etbnographbic context. The Siberut Mentawai are rain-
forest horticulturalists who reside in the river valleys of
Siberut, the largest island of the Mentawai Archipelago
(Indonesia; Singh et al., 2021; Tulius, 2012). They are
organized into patrilineal clans known as uma. They tra-
ditionally resided either in longhouses (also known as
uma) or small houses constructed nearby (Schefold,
1988; Tulius, 2012). As a result of settlement programs,
most people now reside in villages that also contain clin-
ics, schools, mosques, and churches. This research was
conducted in a government village (barasi) and the sur-
rounding longhouses and forest settlements in the
Sarereiket region of southern Siberut.

Transgressions in Mentawai are commonly followed
by a transfer of resources from offenders and their kin to
victims and their kin, known as tulou. The practice of
tulou predates colonial presence in Mentawai (Tulius,
2012). Tulou payments are typically composed of non-
monetary resources such as pigs, chickens, coconut trees,
durian trees, and cooking pots (Singh & Garfield, 2022).
Tulou payments most frequently follow the theft or dam-
aging of another person’s property (e.g., pigs, chickens,
and fruit trees), as well as infractions such as adultery,
spreading malicious rumors, impregnating an unmarried
girl, and saying the name of a person’s dead family mem-
ber. Failing to share meat is notably not enforced by
tulou, although it seems to degrade reciprocal coopera-
tion and is believed to invite punishment from the water
spirit Sikameinan (Singh et al., 2021).

Individuals demand tulou in several ways. In some
cases, the victim’s family goes directly to the offenders to
demand payment and negotiate the amount. In other
instances, the victim’s family hires a mediator to visit the
offenders and demand that they pay. The mediator trav-
els between the parties until a resolution is reached
(Singh & Garfield, 2022).

Dutch and then Indonesian administrators historically
sought to reform the tulou system, although they were
less successful in Siberut’s forested interior, where this
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research was conducted (Persoon, 1987). With the recent
introduction of government offices, some injured parties
report infractions to government officials, such as the
head of the subvillage (kepala dusun) and the commu-
nity-protection officer (Zinmas), who are responsible for
maintaining order (Singh & Garfield, 2022). Government
officials then invite the offender to a meeting place and
act as negotiators. Although they serve as representatives
of the Indonesian government, individuals who hold
these offices are drawn from the local community and do
not apparently endorse Indonesian laws or standards of
punishment over Mentawai customs. Instead, they func-
tion similarly to local mediators, relying on locally nor-
mative principles to determine how best to respond to
infractions.

Participants. In Studies 1la and 1b, sample size was
determined by convenience: We recruited as many par-
ticipants as possible within the time constraints of field-
work and of community members’ busy daily activities.
In Study 1a, author M.S. recruited 36 participants in sev-
eral nearby villages in the Sarereiket region of Siberut
Island, explaining that they would be asked about the
tulou system. Although women attend fulou discussions,
tulou payments are most often demanded and paid by
men,; for this reason, our sample skewed heavily male.
One participant was excluded for admitting near the end
of the study that she did not know tu/ou values, bringing
the sample size to 35 (6 females). In Study 1b, M.S.
recruited another 39 participants from the same set of
nearby villages in southern Siberut. One participant did
not understand the task. No data were collected from her,
resulting in a sample size of 38 (16 females).

Procedures and measures. Participants in both sam-
ples were presented with nine scenarios of transgres-
sions, in a 3 x 4, within-participant design. Each scenario
was represented by an accompanying illustration, dis-
played in Figure 3. All scenarios involved a transgressor
destroying another individual’s property, such as pigs,
chickens, or coconut trees. Whenever a transgression tar-
geted livestock (i.e., pigs or chicken), it was noted that
the transgressor consumed the animal at the victim’s
request, in accordance with local norms.

The scenarios manipulated variables capturing com-
pensatory and deterrence concerns (control, extra-harm,
recidivism, intentionality) and the type of resource stolen
or damaged by the transgressor (stealing a pig, stealing a
chicken, or destroying a coconut tree; Fig. 3). Of the 12
possible resource-condition combinations, three were
excluded to reduce time and attention demands on partici-
pants. The remaining nine transgressions consisted of
three control transgressions (stealing a pig, stealing a
chicken, and destroying a coconut tree), as well as six

treatment violations: two accidental transgressions (acci-
dentally damaging a pig, accidentally damaging a coconut
tree), two repeat offenses (stealing a chicken for the sec-
ond time, damaging a coconut tree for the second time),
and two extra-harmful ones in which the theft of a resource
(a pig or chicken) resulted in the accidental death of the
animal’s offspring (Fig. 3; see materials for full descriptions
of the transgressions read to participants).

Measure in Study 1a: prescribed value of the fine. Par-
ticipants in Study la were asked to indicate what they
considered an appropriate fine for each transgression.
All participants reported fines in locally valued resources
such as pigs, sago gardens, durian trees, coconut trees,
cooking pots, and chickens. These represent the most
common currencies for the payment of fines and bride
prices in Mentawai. Community members share a gen-
eral understanding of how different quantities of these
resources convert into one another. At the time of data
collection, a sago garden and a large iron cooking pot
(size 10), for example, were both estimated to be worth
approximately 1million Indonesian rupiah (IDR). A focus
group, arranged by M.S., was used to convert the value
of the fines reported by participants into a common cur-
rency for our analyses. This was done at the end of data
collection. Five adult men were recruited and asked to
review 112 items one by one, all of them representing
real-world fines in a broader study of Mentawai justice
(Singh & Garfield, 2022). Men were selected because they
interact more frequently with the market and are there-
fore more familiar with the standardized value of goods.
For each item, M.S. asked: “How much is this worth in
rupiah?” Group members would then discuss the item and
converge on a consensus estimate (see Table S1 in the
Supplemental Material available online). For many items
participants achieved quick and straightforward consen-
sus, especially for goods with clear market equivalents,
such as specific types of pigs or cooking pots. The group
began with these easily valued items to establish refer-
ence points and then estimated the value of less common
resources in relation to these anchors (e.g., a participant
would say, “Given that a garden of durian is worth about
the same as a size 10 cooking pot, it should be priced
similarly”). Once a consensus was reached, M.S. recorded
the agreed-upon value. For 25 of the 112 goods reviewed,
participants agreed only on a price range (e.g., a hen
was said to be worth between 50,000 and 70,000 IDR). In
those cases, we recorded the midpoint of the range as the
monetary value for our analyses (60,000 IDR). These valu-
ations were then used to convert all reported fines into a
standardized monetary scale.

Measure in Study 1b: moral outrage. Participants in
Study 1b ranked the nine transgressions according to the
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Fig. 3. The nine scenarios of transgressions, the images presented to participants to represent them, and the logic of the

restorative model’s prediction for each scenario.

anger they experienced in response to each act. Ordinal
ranking was used instead of Likert scales, given the dif-
ficulty participants previously had using Likert scales
with more than three levels. Each participant was first
shown images of two randomly selected control trans-
gressions and asked which one made them angrier. They
were then presented with the third control scenario and
asked whether it was more or less anger-inducing than
the transgression previously ranked as most anger-induc-
ing. For example, participants might first be shown pig
killing and the felling of a coconut tree. If they indicated
that pig killing elicited more anger, that image was placed
to the left (denoting most anger-inducing), and the coco-
nut-tree image was placed to the right (denoting least
anger-inducing). The participants were then shown the
last control scenario—chicken theft—and asked whether
it was more or less anger-inducing than pig killing (previ-
ously ranked as most anger-inducing). If judged as more
anger-inducing, chicken theft was placed to the left of
pig killing. If it was judged as less anger-inducing, it was

compared to coconut-tree felling—the scenario previ-
ously ranked as the next most anger-inducing. If it was
judged as more anger-inducing than coconut-tree felling,
the chicken-theft image was placed between pig killing
and coconut-tree felling. Once these three control sce-
narios were ranked, M.S. randomly drew the remaining
six treatment scenarios one at a time. For each, the par-
ticipant was first asked whether the scenario elicited
more anger than the scenario currently ranked as most
anger-inducing. If yes, the new image was placed to the
left; if not, it was sequentially compared with each lower-
ranked scenario until it was either judged as more anger-
inducing than another scenario or ranked as the least
anger-inducing of all. This process yielded a complete
ranking of all nine scenarios, ordered from most to least
anger-inducing. Figure S1 in the Supplemental Material
shows the distribution of anger rankings across resource-
condition combinations. Thirty-eight rankings were
obtained for each resource-condition combination,
except for two combinations—accidental coconut-tree
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felling and accidental pig killing—which received 37
responses each because of a coding error (see Table S3
in the Supplemental Material).

Results

Moral outrage predicts fine severity. If people’s
demands for tulou payments track retributive emotions,
the moral outrage expressed by participants in Study 1b
should predict the tulou values prescribed by partici-
pants in Study la. To test whether this is the case, we
regressed median outrage ratings of participants in Study
1b on the value of the fines prescribed by participants in
Study 1a. As shown in Figure 4, participants’ moral out-
rage at the transgressions predicted the value of recom-
mended fines, b = 0.38, SE = 0.02, #(276) = 21.39, p<.001.
This effect held when we controlled for the type of
resource that was stolen or destroyed, b = 0.23, SE = 0.02,
K274) = 9.74, p<.001. These results are robust to several
measures of central tendency (see Tables S3, S4 and S5 in
the Supplemental Material).

Outrage and fines track cost to the victim, control-
ling for the benefit to the aggressor. If Mentawai
participants’ retributive demands track compensatory
concerns, then they should track the cost suffered by
the victim even when the benefit of the transgressor is
held constant. To test whether this is the case, we used

mixed-effects linear regressions to estimate the effect of
the conditions (extra-harm, intentionality, recidivism) on
both moral outrage and the fines demanded by partici-
pants. We regressed moral outrage on condition (control,
extra-harm, unintentionality, repeated) and resource type
(pigs, chicken, coconut tree) as fixed effects, with a ran-
dom intercept for participant ID. The same predictors
were used for prescribed fine value.

As shown in Figure 5, extra-harm transgressions elic-
ited significantly higher moral outrage than control trans-
gressions, b = 2.12, SE = 0.25, #(334) = 8.42, p<.001. The
same model was used to estimate the effect of condition
on the fine demanded by participants (log-transformed).
As shown in Figure 5, participants prescribed significantly
higher fines for extra-harm transgressions than for control
transgressions, b = 0.38, SE = 0.09, #(272) = 4.10, p<.001.
These results are robust to the addition of interaction
terms between condition and resource type as additional
predictors in both models (see Tables S7 and S8 in the
Supplemental Material for full statistics).

Fines compensate victims in the currency of their
loss. 1f Mentawai participants’ retributive demands track
compensatory concerns, they should not only track the
direct cost suffered by the victim—regardless of benefit to
transgressor—but also compensate this cost in the same
currency as the original loss. To test this prediction—for
example, whether victims of pig theft are more likely to
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random intercept. Note that the control conditions displayed here exclude the
control transgressions involving coconut trees because these did not have an
extra-harm equivalent to which they could be compared; there were no extra-
harm transgressions involving coconut trees in our design (see Fig. 3). The
plotted difference is larger for moral outrage than for fines because fines are
plotted on a log scale and outrage is measured with a ranking method. ***p<.001.

be repaid with pigs—we conducted separate mixed-
effects logistic regressions for each resource type. Esti-
mated fixed effects were transformed from the log-odds
scale into predicted probabilities, which were then com-
pared across resource categories.

For all resource types, fines were significantly more
likely to include the specific item that had been stolen or
damaged. The probability that a fine for chicken theft
included chickens was 0.80, 95% confidence interval (CI) =
[0.71, 0.86], significantly greater than the probability of
including pigs, 0.12, 95% CI = [0.07, 0.19], p<.001, and
coconut trees, 0.47, 95% CI = [0.37, 0.56], p<.001. The
probability that a fine for pig theft included pigs was
0.97, 95% CI = [0.91, 0.99], significantly greater than the
probability of including chickens, 0.02, 95% CI = [0.01,
0.07], p<.001, and coconut trees, 0.46, 95% CI = [0.34,
0.59], p<.001. The probability that a fine for felling a
coconut tree included coconuts was 0.80, 95% CI = [0.71,
0.806], significantly greater than the probability of includ-
ing chickens, 0.22, 95% CI = [0.15, 0.31], p<.001, and
pigs, 0.23, 95% CI = [0.16, 0.32], p<.001. Figure 6 shows
the raw frequency data.

Fines provide additional benefits to victims beyond
compensating the direct costs they bave incurred. 1f
Mentawai retributive demands track not only compensa-
tory but also deterrent concerns, they should require the
offender to pay an additional amount to the victim
beyond mere restitution of the direct cost suffered by the
victim. To test whether this is the case, we subtracted the
direct cost of the resource stolen or damaged by the
transgressor from the value of fines (see Fig. 7). We then
estimated the average additional payment for each
resource-condition combination using least-squares
means. These means were derived from a linear mixed-
effects model that predicted the value of the additional
payment (log-transformed) as a function of resource type
(pigs, chicken, coconut trees), condition (control, extra-
harm, repeated, unintentional), and their interaction,
with a random intercept for participant ID.

As predicted, the additional payment required beyond
pure restitution was significantly greater than zero for all
resource-condition combinations (e.g., chicken control:
M = 5.06, SE = 0.28, (211.95) = 18.23, p<.001; coconut
control: M = 5.33, SE = 0.28, #(211.95) = 19.20, p<.001;
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resource. The sum of frequencies for each category of resource damaged exceeds
100% because some fines were paid with a combination of different resources.

pig control: M =7.51, SE=0.28, (211.95) = 27.04, p<.001;
all other ps<.001; see Table S9 in the Supplemental
Material).

Contrary to our prediction, however, this additional
payment was not equal for all types of resources. As seen
in Figure 7, participants seemed to require higher addi-
tional penalties for more costly resources, instead of
applying a constant additional penalty for all kinds of
resources. Pairwise comparisons revealed that, in the con-
trol conditions, the mean additional payment was signifi-
cantly higher for damaged pigs (a more costly resource)
than for both stolen chickens (estimated mean difference:
M = 2.44, SE = 0.34, #269.01) = 7.1, p<.001) and dam-
aged coconut trees (estimated mean difference: My, =
2.18, SE = 0.34, 1(269.01) = 6.33, p<.001). Mean additional
payment was also higher for pigs than for chickens in the
extra-harm conditions (estimated mean difference: M, =
2.44, SE = 0.35, 1(269.28) = 7.03, p<.001) and higher for
pigs than for coconut trees in the accidental conditions
(estimated mean difference: M = 2.62, SE = 0.34,
1(269.01) = 7.61, p<.001). And there were no differences
between chickens and coconut trees (two resources of
similar value) in any of the conditions (control: M =
—0.27, SE = 0.34, #(2069.01) = =0.78, p = 0.997; recidivism:
My = —0.14, SE = 0.35, £269.01) = —0.41, p = 1.00).

Third—and consistent with our model—considerably
more participants recommended fines that included only
simple restitution of the lost resource, without additional
payment, for accidental transgressions (14 of 70 fines)

than for control transgressions (1 of 105), extra-harm
transgressions (0 of 69), and repeat transgressions (1 of
68). An additional four fines were valued as being below
the price of strict restitution. Three of them were for acci-
dental transgressions, and one was for an extra-harm
transgression.

Participants report bigher outrage and fines for
recidivist transgressions and lower outrage and
fines for accidental transgressions. If Mentawai
retributive demands track not only compensatory but also
deterrent concerns, they should impose a higher addi-
tional penalty for transgressions that create a greater
exploitation risk for victims, such as recidivist transgres-
sions, and a lower additional penalty for transgressions
that create a lower exploitation risk for victims, such as
accidental transgressions. To estimate the effects of recidi-
vism and intentionality on retributive demands, we used
the same mixed-effects linear models used above to esti-
mate the effect of extra harm. These models included
condition (control, extra-harm, unintentional, repeated)
and resource type (pigs, chicken, coconut trees) as fixed
effects, with a random intercept for participant ID. These
predictors were used to predict both moral outrage and
prescribed fine value (log-transformed).

As shown in Figure 8, repeat transgressions elicited
significantly higher outrage, b = 1.76, SE = 0.25, 1(334) =
7.02, p<.001, and significantly higher fines, b = 0.66, SE =
0.09, ©(272.52) = 7.10, p<.001, compared with first-time
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Fig. 7. Distributions of payments prescribed beyond restitution of
the direct cost of the lost resource in Study la. In (a) we show
these additional penalties for control transgressions, in (b) accidental
transgressions, in (¢) extra-harm transgressions, and in (d) repeat
transgressions. A value of 0 means that the fine asked only for strict
restitution of the lost resource—that is, that its value was equal to the
value of the resource lost by the victims. Three fines for accidental
offenses were lower than the value of the resource damage; these
have been included here as 0.

transgressions. As shown in Figure 9, accidental trans-
gressions elicited significantly lower outrage, b = —1.65,
SE = 0.25, #(334) = —6.51, p<.001, and significantly lower
fines, b = —0.30, SE = 0.09, #(272.08) = —3.86, p<.001,
compared with intentional transgressions. These results

were robust to the addition of interaction terms between
condition and resource type as additional predictors in
both models (see Tables S7 and S8 for full statistics).

Fines track the predicted reputational cost of trans-
gressions. If participants make retributive demands to
receive compensation for both direct costs and reputa-
tional costs, then reputational costs should drive variation
in fine values over and above the direct costs of transgres-
sions. Specifically, our model predicts that, after compen-
sating for direct costs, retributive demands should be
highest for recidivist transgressions (as they impose the
greatest reputational costs) and lowest for unintentional
offenses (as they impose the least reputational costs);
extra-harm transgressions should be equivalent to those
in the control condition after compensating for the direct
cost, because the reputational cost is kept the same across
both treatments (Fig. 2).

To test these predictions, we regressed the prescribed
fine value (log-transformed) on resource type (pigs,
chickens, coconut trees), condition (control, extra-harm,
unintentional, repeated), and the direct cost of the trans-
gression (in log Indonesian rupiah [IDR]), with a random
intercept for participant ID. As predicted, after account-
ing for the compensation of direct costs, participants
demanded significantly higher fines for recidivist trans-
gressions than for control transgressions, b = 0.69, SE =
0.10, €271) = 7.25, p<.001, significantly lower fines for
unintentional transgressions, b = —0.38, SE = 0.09, #(271)
= —4.07, p<.001, and fines no different from the control
condition for extra-harm transgressions, b = —0.03, SE =
0.26, #271) = 0.10, p = .92. These results were robust
when we included an interaction term between condition
and resource type in the model (see Table S11).

Studies 2a and 2b

Studies 1a and 1b provided evidence that, in a small-scale
society without centralized justice institutions, people’s
retributive sentiments track parameters consistent with the
restorative model. However, our sample size was small
given the difficulty of acquiring experimental data in these
settings. To test the robustness of our results and their
generalizability across cultures, we conducted a preregis-
tered conceptual replication of Studies 1la and 1b with a
larger sample of U.S. participants (Studies 2a and 2b).

Method

Participants. A sample of 602 U.S. participants (Study
2a: N = 300; 149 males, 151 females; M, = 45.73, SD

age age =
12.96; Study 2b: N = 302; 149 males, 153 females; Mo =
44.02, SD,,, = 13.54) were recruited from Prolific. Our
target sample size (300 for each study) was determined
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Fig. 8. Differences between the control transgressions and the recidivist trans-
gressions for (a) outrage ratings and (b) prescribed fine value (log-transformed)
in Studies 1a and 1b (Mentawai sample). Error bars represent the standard errors
of the least-squares means estimated from a linear mixed-effects model with
condition and resource as fixed effects and participant as a random intercept.
Note that the control conditions displayed here exclude the control transgres-
sions involving pigs because these did not have a recidivist equivalent to which
they could be compared; there were no recidivist transgressions involving pigs
in our design (see Fig. 3). The plotted difference is larger for moral outrage
than for fines because fines are plotted on a log scale and outrage is measured

with a ranking method. ***p<.001.

by priori power analysis using G*Power 3 (Faul et al.,
2007). To conservatively estimate the power required, we
approximated our most power-hungry analysis as a set of
nine dependent ¢ tests—one for each comparison
between each control condition and the three treatment
conditions across the three resource types. With a Bon-
ferroni correction for nine tests (a0 = .005), 296 partici-
pants are required to detect a small effect (d, = 0.20) with
80% power. Our target sample size thus provided better
than 80% power for our most power-hungry analyses.
Consistent with our preregistration, participants who
failed the attention check (10 in Study 2a; 15 in Study 2b)
were excluded, bringing our sample size to 290 for Study
2a and 287 for Study 2b.

Procedures and measures. After consenting, partici-
pants were presented with 9 scenarios in a 3 x 4 within-
subjects design. The scenarios were designed to mirror
the Mentawai scenarios as closely as possible by preserv-
ing the same structure of transgressions while changing
only the local context to ensure ecological validity for U.S.
participants. The scenarios described the theft and killing
of farm animals among two neighboring farmers, Chris
and Alex, who live in rural areas of the United States. We

changed the types of resources damaged (cows, hogs,
and vegetable gardens) both to maintain ecological valid-
ity and to have resources of higher absolute value, given
the much higher purchasing power of people in the
United States compared to people in Mentawai.

As in Studies la and 1b, the scenarios manipulated
variables capturing compensatory and deterrence con-
cerns (control, extra-harm, recidivism, intentionality) and
the type of resource stolen or damaged by the transgres-
sor (killing a cow, stealing a hog, damaging a vegetable
garden; see Table S12 in the Supplemental Material for
full descriptions of the nine scenarios). As in Studies la
and 1b, three of the 12 possible resource-condition com-
binations were excluded. The remaining transgressions
consisted of three control transgressions (stealing a hog,
killing a cow, stealing all the vegetables from the neigh-
bor’s vegetable garden) as well as six treatment transgres-
sions: two accidental transgressions (accidentally killing a
cow, accidentally damaging a vegetable garden), two
repeat transgressions (stealing a hog for the second time,
stealing from the vegetable garden for a second time),
and two extra-harmful transgressions in which the theft
or killing of a resource (a hog or a cow) resulted in the
accidental death of the animal’s offspring (see Table S12).
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Fig. 9. Differences between the control transgressions and the unintentional
transgressions for (a) moral-outrage ratings and (b) prescribed fine value (log-
transformed) in Studies 1a and 1b (Mentawai sample). Error bars represent the
standard errors of the least-squares means estimated from a linear mixed-effects
model, with condition and resource as fixed effects and participant as a random
intercept. Note that the control conditions displayed here exclude the control
transgressions involving chickens because these did not have an accidental
equivalent to which they could be compared; there were no accidental trans-
gressions involving chickens in our design (see Fig. 3). The plotted difference
is larger for outrage than for fines because fines are plotted on a log scale, and
outrage is measured with a ranking method. *»<.05. *#*p<.001.

Because the value of these resources varies more in mar-
ket-integrated societies like the United States, each
vignette specified the value of the resource stolen or
damaged in dollars ($500 for adult hogs; $1,500 for adult
cows; $100 for damage to the vegetable garden). We did
so to ensure that participants had a common understand-
ing of the value of the resource at hand.

Measure in Study 2a: Prescribed value of the fine.
Unlike with Mentawai participants, who answered fine
values in nonmonetary resources such as pigs, chickens,
or cooking pots, U.S. participants were asked to provide
fine values in U.S. dollars. This was to ensure ecological
validity in a society where, unlike among the Mentawai,
most exchanges use money. Participants were asked,
“How much money (in $) should Chris pay to Alex to
make things right?” This was a free-response question
for which participants could type any number. To ensure
accuracy and prevent typos, we then asked participants
to retype their response in another field; they could only
proceed to the next question if the two entries matched.
Note that because all fines were expressed in the same

currency, this study could not examine whether participants
prescribed fines in the same currency as the victim’s loss,
as we did in Study 1a.

Measure in Study 2b: Moral outrage. Unlike Mentawai
participants, who struggled with Likert scales (leading us
to prefer a ranking method), U.S. participants completed
a two-item scale asking, “To what extent does this act
make you angry/outraged?” (0 = not at all, 4 = moder-
ately, 6 = extremely). These questions showed high inter-
nal consistency and were averaged (a = .97).

Results

Moral outrage predicts fine severity. Consistent with
our preregistration, we regressed mean anger ratings of
participants in Study 2b on the (log-transformed) value of
the fines prescribed by participants in Study 2a. Replicat-
ing Studies 1a and 1b, the moral outrage of participants
in Study 2b predicted the value of the fines recommended
by participants in Study 2a, & = 0.70, SE = 0.02, #(2319) =
35.76, p<.001. This effect held when we controlled for
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Fig. 10. Differences between the control transgressions and the extra-harm
transgressions for (a) moral-outrage ratings and (b) prescribed fine value (log-
transformed) in Studies 2a and 2b (U.S. participants). Error bars represent the
standard errors of the least-squares means estimated from a linear mixed-effects
model, with condition and resource as fixed effects and participant as a random
intercept. Note that the control conditions here exclude the control transgres-
sions involving gardens because these did not have an extra-harm equivalent to
which they could be compared; there were no extra-harm transgressions involving
gardens in our design (see the Method section). *#p<.001.

resource type, b= 0.38, SE=0.01, (2317) = 26.72, p<.001,
and was robust to alternative measures of central ten-
dency (see Table S13 in the Supplemental Material).

Outrage and fines track cost to the victim, control-
ling for the benefit to the aggressor. Consistent with
our preregistration, we regressed moral outrage on con-
dition (control, extra-harm, accidental, repeated) and
resource type (hog, cow, vegetables) as fixed effects, with
a random intercept for participant ID. Replicating Studies
la and 1b, extra-harm transgressions elicited significantly
higher outrage than control transgressions, b = 0.34, SE =
0.05, €2291) = 6.54, p<.001 (see Fig. 10). As preregistered,
the same model was used to estimate the effect of condi-
tion on the fines prescribed by participants (log-trans-
formed). As shown in Figure 10, participants prescribed
significantly higher fines for extra-harm transgressions
than for control transgressions, b = 0.69, SE = 0.03, #(2315) =
20.60, p<.001. Exploratory analyses revealed that these
results were robust when we included interaction terms
between condition and resource type as additional pre-
dictors in both models (see Tables S14 and S15 in the
Supplemental Material).

Fines provide additional benefits to victims beyond
compensating the direct costs they have incurred. As
in Studies 1a and 1b, we subtracted the direct cost of the
resource stolen or damaged by the transgressor from the
value of fines (see Fig. 11). Consistent with our preregis-
tration, we estimated the average additional payment for
each resource-condition combination using least-squares
means. These means were derived from a linear mixed-
effects model that predicted the (log-transformed) value
of the additional payment as a function of resource type
(hogs, cows, vegetables), condition (control, extra-harm,
repeated, accidental), and their interaction, with a ran-
dom intercept for participant ID. The findings conceptu-
ally replicate those of Studies 1a and 1b (Fig. 1D).

First—consistent with our model—the payments
beyond restitution were significantly greater than zero for
all resource-condition combinations—hog control: M =
5.42, SE = 0.14, 1(958.84) = 37.97, p<.001; garden control:
M = 4.20, SE = 0.14, #(958.84) = 29.43, p<.001; cow con-
trol: M = 5.96, SE = 0.143, 1(958.84) = 41.71, p<.001; all
other ps<.001 (see Table S16).

Second—contrary to prediction—payments beyond
restitution were not equal for all types of resources. Like
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Fig. 11. Distributions of payments prescribed beyond restitution
of direct cost of the lost resource in Study 2a (U.S. sample). Con-
trol transgressions are illustrated in (a), accidental transgressions in
(b), extra-harm transgressions in (¢), and repeated transgressions in
(d). A value of 0 means that the fine was equal to the value of the
victim’s loss (e.g., paying $500 for stealing a pig valued at $500).
Sixty-one fines lower than the value of the resource damaged are
also included here as 0.

Mentawai participants in Studies la and 1b, instead of
applying a constant additional penalty for all kinds of
resources, U.S. participants required higher additional
penalties for more costly resources (see Fig. 11). In the
control conditions, for example, the mean additional

payments for stolen or damaged gardens, a resource
described as worth $100, was significantly lower than for
damaged cows worth $1,500 (estimated mean difference:
My =—1.75, SE=0.15, £(2312) = —11.85, p<.001) and for
damaged hogs worth $500 (estimated mean difference:
My, = —1.22, SE = 0.15, 2312) = —8.24, p<.001). See
Table S19 for pairwise comparisons across all resource-
condition combinations.

Third—consistent with our model—the additional
payment was zero for almost half of the fines in the acci-
dental conditions (44.5%; see Fig. 11). That is, a large
proportion of participants considered accidental trans-
gressions to only require repayment of the lost resource
and not more. This proportion was much lower for con-
trol transgressions (15.7% of the fines), extra-harm trans-
gressions (0.2% of the fines), and recidivist transgressions
(4.8% of the fines). An additional 61 fines (2.34% of all
fines), most of them also in the accidental conditions
(47.5%), were valued as being below the price of strict
restitution.

Participants report lower outrage and fines for
accidental transgressions and bigher outrage and
Sfines for recidivist transgressions. To estimate the
effects of recidivism and intentionality on retributive
demands, we used the same mixed-effects linear models
used above to estimate the effect of extra-harm. As pre-
registered, these models included condition (control,
extra-harm, accidental, repeated) and resource type
(hog, cow, garden) as fixed effects, with a random inter-
cept for participant ID. These predictors were used to
predict both moral outrage and prescribed fine value
(log-transformed).

As shown in Figure 12, accidental transgressions elic-
ited significantly lower outrage, b = —-2.10, SE = 0.05,
1(2291) = —40.29, p<.001, and significantly lower fines, b =
—0.44, SE = 0.03, #(2315) = —13.33, p<.001, compared
with intentional transgressions. As shown in Figure 13,
repeat transgressions elicited significantly higher outrage,
b = 0.38, SE = 0.05, #(2291) = 7.25, p<.001, and signifi-
cantly higher fines, b = 0.57, SE = 0.03, #(2315) = 17.14,
p<.001, compared with first-time transgressions. Exploratory
analyses revealed that these results are robust to including
interaction terms between condition and resource type as
additional predictors in both models (see Tables S16 and
S17 for full statistics).

Do fines track the predicted reputational cost of
transgressions? Our model predicts that, after com-
pensating for direct costs, retributive demands should be
highest for recidivist transgressions (because they impose
the greatest reputational costs) and lowest for uninten-
tional offenses (because they impose the lowest reputa-
tional costs); extra-harm transgressions should be
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Fig. 12. Differences between the control transgressions and the accidental
transgressions for (a) moral outrage ratings and (b) prescribed fine value
(log-transformed) in Studies 2a and 2b (U.S. participants). Error bars represent
the standard errors of the least-squares means estimated from a linear mixed-
effects model with condition and resource as fixed effects and participant as
a random intercept. Note that the control conditions here exclude the control
transgressions involving hogs because these do not have an accidental equiva-
lent to which they could be compared; there were no accidental transgressions
involving hogs in our design (see the Method section). *#p<.001.

equivalent to those in the control condition after com-
pensating for the direct cost, as the reputational cost is
kept the same across both treatments (Fig. 2).

As preregistered, we regressed the prescribed fine
value (log-transformed) on resource type (pigs, chickens,
coconut trees), condition (control, extra-harm, uninten-
tional, repeated), and the direct cost of the transgression,
with a random intercept for participant ID. After account-
ing for the compensation of direct costs, participants
demanded significantly higher fines for recidivist trans-
gressions than for control transgressions, b = 0.59, SE =
0.03, #2314) = 17.44, p<.001, and significantly lower
fines for unintentional transgressions, b = —0.46, SE =
0.03, #(2314) = —13.69, p<.001. However, unlike in Studies
la and 1b, fines were also significantly higher for extra-
harm transgressions compared with control transgres-
sions, b = 0.83, SE = 0.00, #(2314) = 14.80, p<.001. These
results were robust when we included an interaction
term between condition and resource type in the model
(see Table S18).

General Discussion

The psychology of punishment poses a paradox: Standard
evolutionary models suggest that punitive sentiments

evolved for deterrence (McCullough et al., 2013), yet psy-
chological evidence finds that people are intuitive retribu-
tivists, aiming more to “restore a balance” between offender
and victim than to maximize deterrence (Twardawski
et al., 2022). Across four experiments, we found evidence
consistent with a possible solution, namely that retributive
sentiments track the restoration of mutual benefit between
cooperative partners—which requires both compensating
the victim and deterring offenders (Fig. 1; André et al.,
2022; Fitouchi & Singh, 2023). We tested predictions of this
idea in a small-scale society without centralized justice
institutions (Mentawai horticulturalists, Indonesia) and
conceptually replicated the results with a larger sample of
U.S. participants.

As predicted by the restorative model, we find that
retributive sentiments track both deterrent and compen-
satory concerns. Consistent with compensatory concerns,
Mentawai participants demanded that transgressors pay
victims in the currency of their loss, and both Mentawai
and U.S. participants were more outraged, and prescribed
higher fines, for transgressions that imposed a higher cost
on the victim for the same benefit to the transgressor. On
the other hand, consistent with deterrence concerns
emphasized by evolutionary models (McCullough et al.,
2013), both Mentawai and U.S. participants demanded
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Fig. 13. Differences between the control transgressions and the recidivist trans-
gressions for (a) moral outrage ratings and (b) prescribed fine value (log-trans-
formed) in Studies 2a and 2b (U.S. participants). Error bars represent the standard
errors of the least-squares means estimated from a linear mixed-effects model,
with condition and resource as fixed effects and participant as a random intercept.
Note that the control conditions here exclude the control transgressions involving
cows because they did not have a recidivist equivalent to which they could be
compared; there were no recidivist transgressions involving cows in our design

(see the Method section). ***p<.001.

payments that exceeded strict restitution and that were
higher for transgressions that inflicted a greater reputa-
tional cost (repeat offenses) and lower for transgressions
that inflicted a lower reputational cost (accidental
offenses). This suggests that deterrence concerns may be
more important than previously assumed by the intuitive
retributivism literature. In fact, some Mentawai described
the additional fine levied on recidivists as Riroinia, or “its
kiroi.” Kiroi implies learning in this context, explicitly
denoting a discouraging function. This fusion of deter-
rent and compensatory concerns is consistent with previ-
ous arguments and ethnographic evidence that restoring
relationships is a key challenge after exploitative acts in
smaller-scale societies (Fitouchi & Singh, 2023; Petersen
et al., 2012; Wiessner, 2020).

Our findings also bear on the role of intentions in
punitive judgments. Moral psychologists have long found
that WEIRD participants judge unintentional transgres-
sions less harshly than intentional ones (Cushman, 2008).
On the basis of cross-cultural experiments (Barrett et al.,
2016), some researchers have argued that WEIRD societ-
ies are exceptional in this regard and that societies orga-
nized around strong kinship networks consider intentions
less when making moral judgments (Curtin et al., 2020).

We found that Mentawai participants, whose social lives
are largely governed by patrilineal clans, do take inten-
tions into account, just like our U.S. participants.
Participants in both samples were less outraged by acci-
dental offenses, and many even demanded that the trans-
gressor simply replace the lost resource and pay no
additional fine when an act was accidental as opposed to
intentional. More broadly, the striking similarities across
results between U.S. and Mentawai participants—two
societies with profoundly different cultures, justice sys-
tems, and subsistence strategies—support the view that
central features of people’s punitive psychology arise
from a shared human nature rather than culturally spe-
cific norms (Sznycer & Patrick, 2020).

Some of our findings suggest a need to update the
model presented in the introduction. First, we hypothe-
sized that the additional penalty for compensating the
reputational cost is a constant added to the direct cost of
the transgression (Fig. 1). Yet participants in both sam-
ples demanded greater additional penalties for more
costly transgressions (Figs. 7 and 11). In fact, a common
Mentawai adage—sabbek silinia, sabbek tulounia (“one
[is] its exchange, one [is] its fine”)—dictates that the value
of a fine should be equivalent to twice the value of the
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destroyed or stolen property. This suggests that transgres-
sions with higher direct cost also impose a higher repu-
tational cost. Second, we hypothesized the additional
penalty beyond restitution to be null for accidental trans-
gressions (Fig. 2), yet many participants demanded sub-
stantial additional penalties for those transgressions (Figs.
7 and 11). One possibility is that accidents are perceived
as causing some reputational cost because of uncertainty
over whether they are 100% accidental or instead involve
some degree of carelessness or partial intent. An alterna-
tive possibility is that people punish accidents to rein-
force good behavior regardless of intent (Sarin &
Cushman, 2024) or to level fitness differentials regardless
of wrongdoing (Deutchman et al., 2021; Price et al.,
2002).

This research has several limitations. First, our
Mentawai sample size was small given the constraints of
acquiring experimental data on participants in this set-
ting. Second, the transgressions we studied were inter-
personal violations, sometimes referred to as “torts” or
“private grievances,” as opposed to violations that harm
the welfare of society as a whole, sometimes referred to
as “crimes” (Solomon, 2010). People in various societies,
including some small-scale communities, seem to distin-
guish between these two kinds of transgressions and
to punish them differently (Fitouchi & Singh, 2023;
Richardson, 1940), limiting our ability to generalize the
features of punishment documented in this context to
the punishment of all transgressions. Third, although
previous research documents the importance of power
asymmetries in shaping retributive sentiments (Sell
et al., 2009; Von Rueden & Gurven, 2012), our design
controlled for such variation and therefore did not
investigate this important factor. Finally, this research
analyzed retributive sentiments in only two populations.
Although our participants come from societies with
drastically different justice systems, human societies
exhibit a profound diversity of justice institutions, plau-
sibly reflecting (or contributing to) an equivalent diver-
sity of retributive sentiments. Regardless, our research
demonstrates the value of studying punitive intuitions
outside of the WEIRD experimental settings in which
they are normally assessed.
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