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Children develop inequity aversion (a tendency to respond negatively to, and correct,
unfair outcomes) around age six. This is expressed by children starting to avoid inequity by
sharing more equally. In the current study, we tested whether fairness norms, reciprocal
altruism, or inclusive fitness underlies the development of this phenomenon. One-hundred-
and-six 4- to 8-year-old children (53% girls) distributed five erasers between themselves, a
sibling, a friend, and a stranger. An option was to throw away any eraser. A pattern of
more erasers distributed to oneself, the sibling, and the friend, or to oneself and the sibling,
would indicate reciprocal altruism or inclusive fitness as the ultimate explanation, and
erasers distributed equally to all recipients would indicate fairness norms. Consistent with
previous research, 6- to 8-year-olds displayed more inequity aversion (i.e, exhibited less
selfish behavior and shared more equally) than younger children. The patterns found were
that younger children distributed significantly more erasers to themselves than to the friend
and the stranger. This deviated from predictions and did not support reciprocal altruism or
inclusive fitness as the ultimate cause for the development of inequity aversion. Whether a
norm of fairness can explain the development of inequity aversion remains unclear. The
results suggested, however, that children become averse to inequity because of the
disappearance of self-preference, as opposed to because of others becoming more
important. The findings shed some light on the ultimate explanations for the development
of inequity aversion but highlight the need for future research.
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Sammanfattning:

Barn utvecklar aversion mot orittvisa (en tendens att reagera negativt pa, och korrigera,
orattvisa utfall) kring sex ars élder. Som ett uttryck for detta borjar barn undvika ordttvisa
genom att dela med sig mer réttvist. I den ifrdgavarande studien testades huruvida en
rattvisenorm, reciprok altruism eller inkluderande duglighet ligger bakom utvecklingen av
detta fenomen. Etthundrasex fyra- till attadringar (53 % flickor) fordelade fem
suddgummin mellan sig sjilva, ett syskon, en kompis och ett oként barn. Ett alternativ var
att kasta bort ett eller flera suddgummin. Ett monster av fler suddgummin fordelade at sig
sjalv, syskonet och vénnen, eller at sig sjdlv och syskonet, skulle indikera reciprok altruism
respektive inkluderande duglighet som ultimat forklaring. Lika minga suddgummin
fordelade at alla skulle indikera en rittvisenorm. Resultaten visade att sex-, sju- och
attadringar uppvisade mer aversion mot orittvisa (de agerade mindre sjdlviskt och delade
med sig mer réttvist) jimfort med yngre barn. Detta stimmer verens med tidigare
forskning. Resultaten visade att yngre barn fordelade signifikant fler suddgummin 4t sig
sjdlva én at vannen och det okdnda barnet. Detta avvek fran prediktionerna och darmed
stodde resultaten inte reciprok altruism eller inkluderande duglighet som ultimata orsaker
till att aversion mot orittvisa utvecklas. Huruvida en rittvisenorm kan forklara
utvecklingen av detta fenomen forblir oklart. Resultaten antydde emellertid att barn
utvecklar aversion mot orittvisa pa grund av att sjalviskheten minskar, och inte pa grund
av att andra blir viktigare. Studien bidrar med nya rén om ultimata forklaringar till att
aversion mot ordttvisa utvecklas men vidare forskning behovs.
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Introduction

The term inequity aversion (Fehr & Schmidt, 1999) describes the tendency to respond
negatively to, and correct, unfairness. This includes a willingness to create fair outcomes
even at the expense of own payoff. In earlier research, two forms of inequity aversion have
been studied, namely advantageous inequity aversion and disadvantageous inequity aversion.
Advantageous inequity aversion describes the tendency to respond negatively to unequal
distributions of resources with oneself receiving more resources than another individual,
whereas disadvantageous inequity aversion describes the tendency to respond negatively to
unequal distributions of resources with someone else receiving more resources. Previous
studies have shown that inequity aversion depends on age. A weakness in the previous
literature is that the methods used have not properly tested different ultimate explanations for
this developmental phenomenon, that is, an explanation for why this age-dependent
phenomenon exists in the first place.
Previous Studies on Inequity Aversion

In most studies on inequity aversion, participants have generally been divided into
age-groups with children less than six years being considered younger children and children
older than six years being considered older children. Fehr, Bernhard, and Rockenbach (2008)
studied how 3- to 8-year-old children allocated distributions of candy between themselves
and a fictive child by asking children to choose between a fair and an unfair distribution,
favoring either the subject or the recipient. They found that older, compared to younger,
children demonstrated more aversion towards advantageous inequity, and less aversion
towards disadvantageous inequity. Similarly, Blake and McAuliffe (2011) asked 4- to 8-year-
old children to distribute candies equally or unequally between themselves and another child.
Eight-year-olds were averse to both advantageous and disadvantageous inequity, whereas
younger participants accepted advantageous inequity and were averse to disadvantageous
inequity. Likewise, Shaw, Choshen-Hillel, and Caruso (2016) studied how 4- to 8-year-old
children distribute erasers between themselves and another fictive child when choosing
between a fair and an unfair option. Older children, as opposed to younger children,
displayed more aversion towards advantageous inequity and were more likely to create
inequity by giving an excess eraser to the fictive child, thus showing less disadvantageous
inequity aversion.

In the aforementioned studies, inequity aversion was studied by having participants
choose between a fair and an unfair distribution of resources. Other methods have been used

as well. For instance, Shaw and Olson (2012) developed a method for studying inequity



aversion by having children distribute erasers between two fictive children. They found that
older children tended to divide resources equally and preferred to throw away a resource
rather than distribute them unfairly, whereas younger children showed no such preference.
The fact that older children threw away a resource to create fair outcomes, despite disliking
wasting resources, as shown by Rossano, Rakoczy, and Tomasello, 2011, suggests that
children truly develop an aversion to inequity. Yet another method was used by Qiu, Yu, Li,
Cheng, and Zhu (2017), who asked children to choose between spinning a fair wheel and an
unfair wheel to receive a price. They found that older children preferred the fair wheel, even
though choosing the unfair wheel would have led to greater benefit for themselves. Hence, in
comparison with younger children, older children showed more aversion to advantageous
inequity and less to disadvantageous inequity. Similarly, Kogut (2012) found that younger
children tended to act in their own interest and older children tended to behave more fairly,
when studying how children distributed ten candies between themselves and another child.
With some variation within age categories, the bulk of the evidence supports the notion that
older children are more averse to advantageous inequity, and less to disadvantageous
inequity, and younger children show the opposite pattern. The gender of the child does not
affect this (e.g., Kogut, 2012; Qiu et al., 2017). In other words, younger children tend to act
selfishly and dislike others getting more, and older children tend to act fairly or even at a
disadvantage to themselves.

Inequity aversion seems to emerge in different countries, for example, Switzerland,
Israel, and the USA (Blake & McAuliffe, 2011; Fehr et al., 2008; Kogut, 2012), as well as
when using different methods and different items as resources. This indicates that inequity
aversion is a universal phenomenon and that fairness is an important human value. Further
supporting this is the fact that children begin to talk about fairness early, around five years of
age (Lobue, Nishida, Chiong, Deloache, & Haidt, 2011), and seem to be averse to inequity
even when they themselves are not subject to unfairness (McAuliffe, Jordan, & Warneken,
2015). Moreover, concerns for fairness can be found in most cultures in the world, including
hunter-gatherer societies. For example, Boehm (2008) studied ten hunter-gatherer societies
and detected a pervasive preference for cooperation, sharing, and altruism. Others have made
similar findings (e.g., Gurven, 2004; Henrich, 2004). This supports fairness as being an
important and universal value. Together, this supports the notion that inequity aversion may
be an evolutionary adaptation. This is further supported by the fact that a genetic influence on
rejecting unfair monetary allocations has been found (Wallace, Cesarini, Lichtenstein, &
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Cultural Influence on Inequity Aversion

It has been argued that inequity aversion may have evolved through gene-culture
coevolution (Fehr & Fischbacher, 2003). As fairness is a highly regarded value in Western
societies compared to other cultures (Henrich, Heine, & Norenzayan, 2010), the results
obtained in studies examining inequity aversion using educated, western samples might not
be universally representative. Some studies have indeed found an impact of culture on
inequity aversion. Blake et al. (2015) examined inequity aversion in seven societies of
different population sizes and economic situations. Disadvantageous inequity aversion was
found in all populations, at varying ages ranging from four to ten. Advantageous inequity
aversion was, however, found in only three societies (Canada, USA, and Uganda). As a
possible interpretation of the results, the authors suggested that children may have a general
tendency to develop disadvantageous inequity aversion, but that in some societies
advantageous inequity may develop at a later age than the studied ages. Further complicating
the picture, Paulus (2015) found that 6- to 7-year-old Ugandan children did not show
aversion to inequity. This raises the question of how culture shapes inequity aversion.

As previously discussed, inequity aversion has, nonetheless, been found in different
countries, as well as in both collectivist and individualist cultures, for example China (Qiu et
al., 2017) and the USA (Shaw et al., 2016). Although it seems that inequity aversion is
influenced by culture, the extent of this influence and the exact mechanisms behind it remain
elusive.

Explanations of Inequity Aversion

Different ultimate explanations for the development of selfish behavior towards more
fair behavior have been proposed. For example, one suggested driving force is the strive to
maintain one’s reputation (Fehr & Fischbacher, 2003). Still, the natural history of inequity
aversion remains an open question.

Conforming to a social norm of fairness is one possible explanation for the
development of inequity aversion. If the culture has a norm of fairness, the understanding of
this norm may demand a certain level of cognitive ability. Children may develop the
cognitive capacity needed to understand this norm around six years of age, and then start
behaving accordingly, thus becoming averse to inequity. According to this theory, children
older than six years old would tend to distribute erasers equally to all recipients. Smith,
Blake, and Harris, (2013) found however, that, when asked, 3- to 8-year-olds all stated that
one should share equally, indicating that even young children understand norms of fairness.

Yet, when given the option to keep or share stickers with another child, only 7- and 8-year-



olds shared equally. This indicates that understanding a norm of fairness is insufficient for
explaining inequity aversion, as even both younger and older children understand the norm,
but only older children adopt it. Thus, other explanations also need to be considered.

One possible ultimate explanation for inequity aversion is reciprocal altruism
(Trivers, 1971), which entails granting favors to others when one has resources to spare,
favors which can be returned later when oneself is in need. Reciprocal altruism is possible
when the cost for the behavior is small and the roles of the recipient and the distributor are
likely to be reversed in the future. It has been demonstrated that cooperation is more likely if
there is a high probability for future interactions (Gichter & Falk, 2002). If inequity aversion
reflects reciprocal altruism, children are expected to be more prone to share with friends and
close relatives, compared to strangers, as the former are long-term relationships increasing
the chance of payback.

Hamilton (1964), in his theory about inclusive fitness, argued that altruistic behavior
(i.e., sharing resources with others) can be explained on an evolutionary basis. According to
Hamilton, a person benefits from sharing resources with an individual who shares the same
alleles, because this increases the probability that the individual’s genes live on. According to
this theory, an individual’s fitness can be increased if the cost to self of the altruistic act
toward another individual is smaller than the benefit of the act to the recipient, after
weighting the benefit by the relatedness between self and recipient. Consequently, the
development of selfish behavior towards more fair behavior, may be explained by individuals
benefitting from sharing with individuals with whom they likely share some alleles, given
that the benefit for the altruistic behavior, weighted by the relatedness to the recipient,
outweighs the cost. Examples of this are that people are more willing to invest in own
biological children than in other related children (Antfolk, Karlsson, Sorderlund, & Szala,
2017), and that people are willing to endure more pain to earn rewards for closer relatives
compared to more distant relatives (Madsen et al., 2007). The theory of inclusive fitness
predicts that children are more prone to share with close relatives than with non-relatives
(e.g., a friend or a stranger).

The Current Study

In most of the previous studies on inequity aversion, participants distributed resources
to strangers (e.g., Fehr et al., 2008; Shaw & Olson, 2012). Testing ultimate explanations
necessitates a better understanding of how the relationship between the recipient and the child
modulates inequity aversion. As there is compelling evidence that children, starting out as

mainly interested in their own gain, develop a tendency to avoid inequity by sharing more



fairly at around age six, but ultimate explanations for this phenomenon have not been
explicitly investigated, we designed a study to test three different possible explanations. We
did this by observing how children distribute resources between themselves and multiple
recipients simultaneously. The method was based on an influential study by Shaw and Olson
(2012), in which the recipient was a fictive child, erasers were used as resources, and the
participant had the option to throw away resources. In the current study, participants
distributed five erasers between themselves, a sibling, a friend, and a stranger, and we
examined to whom the participants distributed the erasers when it was impossible to
distribute them equally without wasting any. We recruited 4- to 8-year old children to take
part in the study, as these are the age-groups most often studied in the context of inequity
aversion. The outcome was likely to vary as a function of age. We derived and tested the
following hypotheses:
i) Older children (age six and older) will distribute the erasers in a fair manner
more often than younger children.
ii) Based on the theory of a norm of fairness, children are expected to distribute
the erases equally to all recipients.
iii) Based on the theory of reciprocal altruism, children are expected to distribute
more erasers to themselves, the sibling, and the friend, than to the stranger.
iv) Based on the theory of inclusive fitness, children are expected to distribute
more erasers to themselves and the sibling, than to the friend and the stranger.
Method
Participants
We recruited children aged 4, 5, 6, 7, and 8 years from local day-care centers,
preschools, and primary schools. The children needed to have a sibling to participate. We
aimed to have 24 participants per age-group, with a total sample of 120 children. Twelve
children were excluded due to not having any siblings, and two children were excluded due to
failure to understand the instructions. The final sample consisted of 106 participants (53%
girls). The mean age of the total sample was 77.4 months (SD = 17.1), with the youngest and
oldest participant being 48 and 107 months, respectively. There was no significant age
difference between girls (M = 77.2 months old) and boys (M = 77.7 months old), #(101.26) =
-0.13, p = .894. Participants were recruited using convenience sampling.
Ethical Statement
Ethical approval for the present study was granted on October 23, 2019, by the Ethical
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additionally granted by the director of education in Turku, as well as by the participating day-
care centers, preschools, and primary schools.
Materials and Measures

The present study incorporated the use of a background form, which was filled out by
the child’s legal guardian. We asked for the name, gender, and age of both the participant and
the sibling closest in age to the participant. Also, we asked in what way the sibling and the
participant are related (full-, half-, step-, or adoptive siblings). As a measure of how close the
participant and the sibling are, we asked how long the siblings have known each other (in
months) and how much time they spend together, on a scale from 1 (very little) to 5 (very
much). Background information was needed for conducting the experimental task as well as
for the analyses. For the experimental task, a paper with four black boxes drawn onto it was
used. Each box had a letter on it, referring to the person the box belonged to. We used yellow
erasers in the shape of stars with faces on them as resources. Additionally, we used a small
trashcan in case participants would choose to throw away erasers.

Procedure

Prior to the study, we tested a few children to ensure that the instructions were
comprehensible. The actual study took place from November 2019 to February 2020. The
staff of the day-care centers, preschools, and primary schools aided us by contacting all legal
guardians, providing them with information about our upcoming study and inviting them to
participate. After this, informed consent including a form for background information were
distributed to legal guardians via the day-care centers, preschools, and primary schools.
These were filled out and returned by interested parties.

The study took place during daytime at the day-care centers, preschools, and primary
schools, in an available, quiet space. Participants were tested individually and could
discontinue participation at any point. First, the experimenter and the participant sat down at
a table. A trashcan was placed on the table next to the participant. The experimenter greeted
the participant and took out a paper with four black boxes drawn onto it (see Appendix for a
detailed description of the script and instructions). The experimenter then asked for the name
of a friend, stated that one of the boxes belongs to that person, and told the participant to
whom the other boxes belonged. In case the participant spontaneously mentioned that the
friend was a relative, the experimenter asked for the name of another friend. The boxes
belonged to the child, the child’s sibling, and the child’s friend. The fourth box belonged to a
stranger, called Alexandra if the participant was a girl and Alexander if the participant was a

boy, to minimize the effect of gender differences. The participant was then asked to repeat to



whom the boxes belonged, to ensure that he/she had understood the setup. This procedure
was repeated if the participant failed.

Next, the experimenter took out five erasers. The experimenter told the participant,
while pointing at each box, to distribute the erasers between himself/herself, the sibling, the
friend, and the stranger. The experimenter told the participant that the erasers could be
distributed in any way, and that, while pointing towards the trashcan, he/she may choose to
throw away any eraser. Finally, the experimenter placed the erasers in front of the child, and
he/she performed the task. After the participant had completed the task, the experimenter said
“good job” and asked the participant not to tell the other children about the task.
Additionally, the experimenter told the participant that he/she was going to get to keep the
erasers that he/she distributed.

Prior to the experimental task the participants also executed two other tasks,
belonging to another research project, leading the testing situation to last, in total,
approximately 15 minutes per child. The children were given a ticket to an adventure park as
an incentive for participation. To ensure confidentiality, all participants were given a number
and the results were noted using this number. The list of the participant’s names and
corresponding numbers were kept separate.

Statistical Analyses

A mixed-design was used, with age as the between-subjects variable and recipient as
the within-subjects variable. The dependent variable was operationalized as the number of
erasers given to different recipients. The statistical analyses were performed using the
statistical platform R (version 1.2.1335; R Core Team, 2008). To get a general impression of
sharing behavior, we initially conducted one analysis of variance (ANOVA) for each
recipient-option with age as the independent variable. Next, to specifically explore the
hypotheses, we conducted one ANOVA per age group to analyze the within-age patterns of
distributed erasers to self, sibling, friend, and stranger. Tukey post hoc tests (o = .05) were
used to follow up on the results. To specifically analyze inequity aversion, we first analyzed
the number of even and uneven distributions of erasers. A distribution with one eraser
distributed to each recipient and one thrown away was considered to be even, and any other
pattern to be uneven. A chi-square test was then performed to analyze the association
between age and type of distribution. Binomial tests were used to analyze the proportion of

even and uneven distributions within age groups.



Results

Descriptive Statistics

The distribution of participants in terms of gender varied between age groups but was
fairly even. The mean age in the different age groups was close to 4.5, 5.5, 6.5, 7.5, and 8.5
years. Most of the participants’ siblings were full siblings, and the mean age difference
between participant and sibling varied notably (see Table 1 for descriptive statistics). The
participants with a non-full sibling had known their sibling (M = 58.3, SD = 17.6) for about
as long as the participants with full siblings (M = 60.0, SD = 25.8), but spent somewhat less
time with their sibling (M = 3.6, SD = 1.6) compared to participants with a full sibling (M =
4.5, SD =0.8).

Table 1

Participant Descriptive Statistics

Participants Siblings

Age-groups  Boys  Girls Meanage (SD) %female  Mean age A (SD)  %full?

4-year-olds 11 12 539(3.5) 609  19.8(39.4) 95.7
5-year-olds 9 11 67.0(3.7)  60.0  21.4(56.1) 85.0
6-year-olds 9 10 777(3.5) 526  11.2(43.0) 89.5
7-year-olds 10 13 88.1(34)  47.8 -4.8 (33.4) 95.5b
8-year-olds 11 10 101.2(3.6) 476  17.0(39.2) 100.0

Note. Age is given in months. A denotes the difference in age between participant and sibling.
2Of those who were not full siblings two were paternal half-siblings, four were maternal half-siblings and one
was a stepsibling. PData from one participant is missing.
Participant Decisions

Table 2 shows the mean number of erasers distributed to the different recipients
across age groups. The distribution indicated some self-preference, as the participants took
most erasers for themselves, and similarly a weak tendency to avoid throwing away erasers.

There were no statistically significant differences between genders.

Table 2

Number of Erasers Distributed Across Age groups

Recipient Mean (SD) Range
Oneself 1.19 (0.42) 1-3
Sibling 1.06 (0.23) 12
Friend 1.03 (0.26) 0-2
Stranger 1.03 (0.26) 0-2

Thrown away 0.70 (0.46) 0-1




Sharing Behavior and the Effect of Age

One one-way ANOVA with age group as the factor and distribution as the outcome
was conducted per each recipient option to analyze sharing behavior and the effect of age.
There was a significant effect of age group on the number of erasers thrown away, F(4) =
3.61, p =.009. A post hoc test showed that 6-year-olds (M = 0.89, SD = 0.32) on average
threw away more erasers than 5-year-olds (M = 0.45, SD = 0.51, p = .018) and 4-year-olds (M
=0.57, 8D = 0.51), although the latter difference was not statistically significant (p =.119).
Seven-year-olds (M = 0.78, SD = 0.42) and 8-year-olds (M = 0.81, SD = 0.40) also threw
away more erasers than the 5-year-olds and the 4-year-olds, but these differences were not
statistically significant (p = .105, p = 453, and p = .075, p = .357 respectively). Similarly,
there was a significant effect of age on the numbers of erasers given to oneself, F(4) =4.01, p
=.005. A post hoc test showed that 5-year-olds (M = 1.40, SD = 0.60) took more erasers for
themselves compared to 6-year-olds (M = 1.05, SD = 0.23). This difference was almost
statistically significant (p = .054). Five-year-olds took significantly more for themselves
compared to 7-year-olds (M = 1.04, SD = 0.21, p = .031). Five-year-olds also took more for
themselves compared to 8-year-olds (M = 1.10, SD = 0.30), but this was not statistically
significant (p = .105). Furthermore, 4-year-olds took more erasers for themselves (M = 1.35,
SD = 0.49) compared to 6-, 7-, and 8-year-olds, but these differences were not statistically
significant (p = .120, p = .075, and p = .220 respectively). There was no statistically
significant effect of age on numbers of erasers distributed to the sibling, the friend, or the
stranger (see Figure 1 for the mean number of erasers distributed to different recipient as a
function of age). The results indicated self-preference among the younger children, which

disappeared with age, with a significant shift in the age between five and seven.
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Age-Specific Preferences for Distributing Erasers

We conducted one ANOVA per age group to analyze the hypotheses, namely, to
analyze the within-age pattern of distributed erasers to self, sibling, friend, and stranger. In
the case of a norm of fairness, we would expect children to distribute the erasers equally
among all recipients. In the case of reciprocal altruism, we would expect them to distribute
significantly more erasers to themselves, the sibling, and the friend than to the other
recipients, and in the case of inclusive fitness, we would expect them to distribute
significantly more erasers to themselves and the sibling than to the other recipients. There
were significant differences in the number of erasers distributed to the different recipients
among the 4-year-olds, F(3) = 5.24, p = .002. A post hoc test showed that the 4-year-olds
distributed significantly more erasers to themselves (M = 1.35, SD = 0.49) than to the friend
(M=0.96, SD =0.21, p = .002). No other pairwise comparisons were statistically significant.
Similarly, there were significant differences in the number of erasers distributed to the
different recipients among the 5-year-olds, (3) = 3.62, p = .017. A post hoc test showed that
the 5-year-olds distributed significantly more erasers to themselves (M = 1.40, SD = 0.60)
than to the stranger (M = 1.00, SD = 0.32, p =.019). They also distributed more erasers to
themselves than to the friend (M = 1.05, SD = 0.39), which was almost statistically significant
(p =.051). The remaining pairwise comparisons were not statistically significant. Among the
6-, 7-, and 8-year-olds, there were no significant differences in the distribution of erasers
between the different recipients (see Figure 1 for the distribution of erasers within age
groups).
Analysis of Inequity Aversion

Because inequity aversion would be expressed as an even distribution of erasers, with
one eraser given to each recipient and one eraser thrown away, we further analyzed the
pattern of distributed erasers according to age group. Six- to eight-year-olds had notably
higher rates of even distributions compared to 4- and 5-year-olds. A chi-square test showed a
statistically significant association between age and type of distribution of erasers, y*(4, 106)
=13.27, p = .010. To test whether distributions differed from chance level (50%) in each age
group, we analyzed the data using binomial tests. The binomial tests showed that 4- and 5-
year-olds randomly distributed the erasers evenly or unevenly (p =.678 and p = .824), and
that 6-year-olds (p = .001), 7-year-olds (p = .011), and 8-year-olds (p = .007) distributed the
erasers significantly more often evenly than unevenly (see Table 3 for frequency

distributions). The results suggest that 6- to 8-year-olds were more averse to inequity than 4-
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and 5-year-olds, and that this aversion, expressed as a significant majority of the distributions

being even, could be seen at its earliest in 6-year-olds.

Table 3
Frequency of Type of Distribution by Age Group
4-year-olds S-year-olds 6-year-olds 7-year-olds 8-year-olds
Even 13 9 17 18 17
Uneven 10 11 2 5 4

Note. A distribution with one eraser distributed to each recipient and one thrown away was labeled an even
distribution. Any other pattern of distribution was labeled an uneven distribution.

Discussion

The present study sought to test three different causes for the development of inequity
aversion: a fairness norm, reciprocal altruism, and inclusive fitness. A subsidiary hypothesis
was that older children are more fair than younger children. We found that younger children
preferred to distribute the erasers to themselves whereas the older children distributed the
erasers more evenly among all recipients, thus appearing to be fairer, with a shift in the age
between five and seven. We also found that the results did not support the hypotheses for
reciprocal altruism or inclusive fitness guiding the sharing behavior. Finally, we found some
support for the older children’s behavior being guided by a fairness norm.
Sharing Behavior

The finding that 4- and 5-year-olds preferred themselves when distributing resources,
and older children shared more equally, is consistent with previous studies (e.g., Blake &
McAuliffe, 2011; Fehr et al., 2008; Kogut, 2012; Shaw et al., 2016). Our finding that the
younger children threw away less of the erasers than the older children is best explained by
their demonstrated self-preference, as they took the erasers for themselves instead of
throwing them away. Interestingly, there were no age-related trends for distributing the
erasers to the sibling, the friend, or the stranger. This suggests that children, regardless of age,
do not have strong preferences regarding recipients when distributing resources. This
indicates that the effect that children start to share more equally and become averse to
inequity is not because of some type of other recipient becoming more important, but rather
due to oneself becoming less important. This novel finding could prove important for
understanding the development of inequity aversion.

Although the younger children took more for themselves compared to the older

children, the only statistically significant difference was between 5- and 7-year-olds, though
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the difference between 5- and 6-year-olds was close to significance level. This may be the
result of low statistical power. Moreover, the behavior of the 4-year-olds resembled the
behavior of the older children to a greater extent than expected. This might be explained by
the fact that the experimental task was complex and hence might have been too difficult for
the youngest age group to fully understand, leading to increased randomness in their
responses.
Inequity Aversion and Individual Differences

We found that the 6-, 7-, and 8-year-olds were averse to inequity, as they made
significantly more even than uneven distributions of erasers, whereas the younger children
showed no such aversion. This is consistent with previous studies (e.g., Fehr et al., 2008;
Shaw et al., 2016) and suggests that our method is valid and can be utilized in future studies.

All the older children did not show inequity aversion by distributing the erasers
evenly. This may be explained by individual variation in maturation or experience. For
example, some of the participating children in our study seemed to think about their decisions
for a longer time compared to others, and some children distributed the erasers and then
changed their minds. This might reflect individual differences in maturation or experience,
leading some children to reflect upon, and in some cases alter their decision. The participants
also seemed to adopt different strategies. Some children verbally stated that one should be
fair, while some said that one should not waste. Then again, it has been suggested that people
are bad at introspecting why they behave in a certain way (Nisbett & Wilson, 1977), which
means that such statements could have been mere post hoc justifications of behavior.
Nonetheless, the fact that some of the participants seemed reluctant to throwing resources
away is consistent with the fact that children have been shown to react negatively to wasting
resources (Rossano et al., 2011). The fact that we found inequity aversion despite this,
supports inequity aversion being a genuine effect in our study. In sum, different strategies,
and personal attributes, possibly influenced by values and socialization by parents and peers,
may play a part in individual sharing behavior. In this way, culture may have an impact on
inequity aversion.
Theoretical Considerations

The present study did not yield any support for the hypotheses that inclusive fitness or
reciprocal altruism underlies the development of inequity aversion. It has been argued that
kin selection, including inclusive fitness, and reciprocal altruism both are evolutionary
unstable and therefore insufficient explanations for social evolution (Zahavi, 1995), and the

results may reflect this. Hence, there may be other candidates as the ultimate explanation for
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the development of inequity aversion. One such candidate that has gained some research
interest is for instance, costly signaling (Gintis, Smith, & Bowles, 2001). Gintis et al. (2001)
argue that costly signaling is an evolutionarily stable strategy and may, therefore, be a
mechanism in the evolution of cooperation. According to costly signaling, individuals signal
favorable traits with altruistic acts, such as sharing resources, to convey one’s desirability as a
mate or ally, thus increasing one’s fitness. Some studies have pointed to a relationship
between signaling and prosocial behavior. For instance, Bliege Bird, and Power (2015) found
that Martu hunters signal desirability as hunting partners by being generous and sharing their
food. Costly signaling could be studied further to explore its relation to inequity aversion and
whether it can explain the developmental timing of this phenomenon.

The results are in line with the notion that the behavior of the 6- to 8-year-olds was
governed by a fairness norm, as they did not distribute the erasers significantly differently
between the recipients. Studies have, however, shown that sharing behavior is affected by the
presence of an audience and a motive to appear fair (McAuliffe, 2013; Shaw et al., 2014). In
our study, an experimenter was present while the participant performed the experimental task,
which could have led to the participants behaving more fairly. Indeed, some of the
participating children stated that they would take more for themselves if no one was
watching. It is, therefore, possible that inequity aversion stems from children selectively
adopting a norm of fairness; only when being watched. The puzzling question that remains is
why children develop a preference for fairness or at least for appearing fair, expressed as
inequity aversion, at around age six.

Adrenarche

To understand the developmental timing of inequity aversion, it is beneficial to
understand the biological development occurring at the same age. Adrenarche coincides with
the development of inequity aversion and is a biological, prepubertal phase in humans and
some other primates (Cutler et al., 1978), in which the production of adrenal androgen
precursors increases, with one of the best serum-markers for this being
dehydroepiandrosterone sulfate (DHEAS). Adrenarche is usually said to occur around age 5—
8, when DHEAS levels become high enough to be detected using standard techniques
(Voutilainen & Jaéskeldinen, 2015).

Adrenarche coincides with the so-called 5—7-year shift. According to Weisner (1996),
changes in cognitive abilities, social skills, and self-regulation are part of this shift, and
children begin to understand and use social rules. Most children around the world start

attending school at this age, which further indicates that children generally acquire cognitive
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and social skills needed in such an environment at this age, such being, for example,
comprehension and learning, as well as the ability to create and maintain relationships with
unfamiliar children. These changes could be the result of adrenarche. Campbell (2006)
proposed that the changes associated with the increase in DHEAS, via its effect on amygdala
and hippocampus, increase social interaction and shape cognitive development. Providing an
evolutionary explanation, Haig (2010) suggested that children at the age of adrenarche go
from being reliant on kin to be more reliant on other social networks, thus necessitating
developing socio-cognitive skills. Inequity aversion may be part of this shift since being fair
is important in a social context, as studies have shown a positive correlation between
prosocial behavior and peer acceptance in children (Wang, Wang, Deng, & Chen, 2019).
Furthermore, there is considerable individual variation in levels of adrenal androgen
precursors in children (Remer, Boye, Hartmann, & Wudy, 2005), indicating variable timing
of adrenarche. This provides a possible explanation for individual differences in when
inequity aversion develops, and it could explain why some of the older participants in our
study did not show inequity aversion. Also, societies may be differently structured, so that
factors potentially precipitating adrenarche occur at different ages in different societies,
causing the find that inequity aversion in some societies may develop later than around age
six (Blake et al., 2015). Hence, adrenarche could be a mediating mechanism for the age-
related development of inequity aversion through its effects on social behavior and cognition,
with the ultimate cause for it being increased fitness, through social adjustment.
Strengths and Limitations

The present study can be considered more ecologically valid compared to previous
studies on inequity aversion, since the participants distributed resources between multiple
recipients simultaneously, including an actual sibling and an actual friend. This is more likely
to resemble everyday situations for children, compared to sharing resources in a two-person
situation, often only with fictive strangers, which has been the case in many previous studies.

There are some limitations that need to be considered when interpreting the results
and that could be addressed in future research. First, relatively low statistical power may
account for the fact that we did not obtain statistically significant differences between all
younger and all older age groups. Future studies could replicate this study using larger
samples.

Second, the study was conducted in environments where children are used to there

being expectations on performance. Consequently, this could have influenced the participants
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to distribute the erasers in a manner they presumed to be expected. This could be addressed in
future research by clarifying that there is no right or wrong answer.

Third, one participant reported that he had not realized that he was going to receive
the erasers distributed to himself, and stated that he, in that case, would have distributed them
differently. Similarly, some participants did not seem to understand that the choice to throw
away any eraser led to them actually being thrown away. This may have affected the way the
participants distributed the erasers. Future research could address these limitations by making
sure participants understand that they receive the erasers distributed to themselves, and that
the erasers are actually thrown away.

Finally, prior to the present study, the participants executed two other tasks, belonging
to another research project. The two tasks in the preceding study were similar to the one in
the present study, as they involved distributing and throwing away erasers. Participants were
told “good job” after each task, and this feedback may have affected the results in our study
by reinforcing individual responses.

Conclusion and Future Directions

The present study represents, to our best knowledge, the first attempt to
experimentally study ultimate explanations for the development of inequity aversion. We
found that 6- to 8-year-olds were more averse to inequity than younger children: They shared
more equally and showed less self-preference. This finding is consistent with previous
research. The results also suggested that the development of this phenomenon is not governed
by inclusive fitness or reciprocal altruism. Moreover, we conjecture that the development of
inequity aversion may stem from children selectively adopting a norm of fairness, but this is
currently unclear. The lack of clarity regarding the ultimate explanation for the age-related
shift towards inequity aversion constitutes a central gap in the literature and warrants further
studies. Though, a novel finding that sheds some light on the development of inequity
aversion was that children seem to become averse to inequity because of the disappearance of
self-preference, as opposed to because of others becoming more important.

Adrenarche is an interesting area for future research to gain more insight into the
biological precursors of inequity aversion. Future studies could study inequity aversion and
simultaneously measure levels of dehydroepiandrosterone sulfate (DHEAS) to explore
whether a certain level of DHEAS in children (indicating adrenarche) covaries with the

development of inequity aversion.
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Summery in Swedish — Svensk sammanfattning

Varfor utvecklas aversion mot orittvisa? — Ett experimentellt test av ultimata orsaker

Termen aversion mot ordttvisa beskriver en tendens att reagera negativt pa orittvisa.
Detta inkluderar en villighet att skapa réttvisa utfall pa bekostnad av egen utdelning. Tva
undertyper av aversion mot ordttvisa har studerats. Aversion mot fordelaktig ordttvisa innebéar
en tendens att reagera negativt pa fordelningar dér en person sjilv fir en storre andel &n en
annan person. Aversion mot ofordelaktig ordttvisa innebér en tendens att reagera negativt pa
fordelningar dér en annan person far en storre andel @n en sjilv.

I tidigare studier har grinsen mellan yngre och éldre barn ofta dragits vid sex ars
alder. Aversion mot oréttvisa har studerats med olika metoder. En del har undersokt hur barn
agerar da de far vélja mellan en réttvis och en oriéttvis fordelning av foremél (Blake &
McAuliffe, 2011; Fehr, Bernhard & Rockenbach, 2008; Shaw, Choshen-Hillel & Caruso,
2016). Andra har undersokt fenomenet genom att observera hur barn fritt fordelar foremaél
(Kogut, 2012) och hur barn viljer att férdela suddgummin mellan tva fiktiva barn (Shaw &
Olson, 2012). Den tidigare forskningen visar sammantaget att yngre barn, jAmfort med dldre,
uppvisar mer aversion mot ofordelaktig ordttvisa och mindre aversion mot fordelaktig
ordttvisa. Med andra ord tenderar yngre barn agera sjilviskt och ogilla att andra far mera &n
de, medan dldre barn tenderar agera réttvist och misstycker inte om andra far mera &n de.

Forskningen om aversion mot orittvisa indikerar att rattvisa dr en viktig vardering.
Att réttvisa dr en viktig véirdering stods av det faktum att barn till och med uppvisar aversion
mot orittvisa fastén de sjdlva inte dr de som blir utsatta for ordttvisan (McAuliffe, Jordan &
Warneken, 2015). Dartill verkar det finnas en genomgaende preferens for réttvisa i de flesta
kulturer, inklusive 1 jdgare-samlare samhéllen (Boehm, 2008; Gurven, 2004; Henrich 2004),
vilket antyder att rattvisa dessutom &r en universell virdering. Det finns emellertid forskare
som har funnit en effekt av kultur pd aversion mot oréttvisa, men resultaten frdn dessa studier
ar motstridiga (Blake m.fl., 2015; Paulus, 2015). Effekten av kultur pa aversion mot orittvisa
ar saledes oklar. Sammantaget &r det mgjligt att aversion mot oréttvisa dr en evolutionir
adaption. Detta stdds av att forskare funnit att gener influerar huruvida oréttvisa monetéra
fordelningar avvisas eller accepteras (Wallace, Cesarini, Lichtenstein & Johannesson, 2007).

Tidigare forskning har visat att barn utvecklar en preferens for att fordela foremal
rattvist kring sex 4rs dlder. Forklaringen till varfor aversion mot oréttvisa uppkommer har
emellertid inte undersokts i tidigare forskning. En forklaring kunde vara att barn tar till sig en

rittvisenorm. Enligt teorin om en réttvisenorm skulle barn tendera fordela foremal jaimnt
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mellan alla mottagare. En annan mojlig forklaring ar reciprok altruism (Trivers, 1971). Enligt
reciprok altruism delar en person med sig for att senare fa en tjénst i gengéld. Reciprok
altruism ar mojligt da kostnaden for att dela med sig ar liten och relationen mellan
mottagaren och fordelaren dr sddan att rollerna dr sannolika att vara ombytta i framtiden. Om
reciprok altruism ligger bakom utvecklingen av aversion mot oréttvisa skulle barn vara mer
benidgna att dela med sig at vanner och néra sldktningar jimfort med fradmlingar. Ytterligare
en mojlig forklaring ér inkluderande duglighet (Hamilton, 1964). Enligt denna teori kan
utvecklingen av rittvist beteende forklaras av att en person borjar dela med sig at genetiska
slaktingar for att saledes 0ka sannolikheten att de egna generna fors vidare, forutsatt att
fordelen med det altruistiska beteendet dr storre &n kostnaden. Inkluderande duglighet
predicerar att barn dr mer bendgna att dela med sig at genetiska sliktingar dn icke-slidktingar.

Syftet med vér studie var att testa ultimata forklaringar till varfor aversion mot
ordttvisa utvecklats, det vill sdga, orsaker till att detta fenomen existerar. Vi undersokte hur
barn fordelar suddgummin mellan sig sjilva, ett syskon, en kompis och ett oként barn.
Metoden baserades pa en inflytelserik studie av Shaw och Olson (2012). Ifall barnen fordelar
suddgummina jimnt mellan alla mottagare skulle det indikera en réttvisenorm som forklaring
till att aversion mot orittvisa utvecklas. Ifall barnen férdelar suddgummina &t sig sjélva,
syskonet och vinnen, eller endast 4t sig sjdlva och syskonet, skulle det indikera reciprok
altruism respektive inkluderande duglighet som forklaring till att aversion mot oréttvisa
utvecklas. Utfallen forvéntades variera med élder. En sekundér hypotes var att dldre barn
uppvisar rittvist beteende oftare &n yngre barn.

Metod

Etiskt tillstdnd for studien beviljades av den forskningsetiska nimnden vid Abo
Akademi. Samplet bestod av 106 barn (53 % flickor) i aldrarna 4 till 8 ar, rekryterade fran
daghem, forskolor och grundskolor. Personalen bistddde oss med att informera
vardnadshavarna om studien, samt med att dela ut samtyckesblanketter och
bakgrundsformulér. Fragorna i bakgrundformuldret géllde namn, kon och alder, bade for det
deltagande barnet och syskonet ndrmast 1 alder, samt pé vilket sétt syskonen &r slakt och hur
mycket tid de spenderar tillsammans. For testuppgiften anvindes suddgummin formade som
stjarnor och en papperskorg. Barnen testades individuellt, dagtid, i daghemmet, forskolan
eller grundskolan. Testledaren tog fram ett papper med fyra rutor pa, vilka tillhorde barnet
sjélvt, ett syskon, en vén och ett oként barn. Deltagaren tillfrigades om namnet pa en god
vén. Namnet pa en annan vin efterfragades ifall deltagaren spontant nimnde att vinnen var

en sldkting. For att minimera effekten av konsskillnader kallades det okénda barnet
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Alexandra om deltagaren var en flicka och Alexander om deltagaren var en pojke. For att
forsékra sig om att deltagaren hade forstatt upplédgget ombads hen berétta for testledaren
vilken ruta som tillhérde vem. Testuppgiften utgjordes av att deltagaren fordelade fem
suddgummin mellan sig sjilv, syskonet, vinnen och det okénda barnet (se Appendix for en
beskrivning av instruktionerna). Ett alternativ var att kasta bort ett eller flera suddgummin.
Deltagaren fick behélla suddgummina och fick dven en biljett till ett Aventyrsland som tack.
Testsituationen tog ungefar 15 minuter. For att trygga konfidentialiteten gavs alla deltagare
ett nummer som anvindes for att registrera resultaten.
Resultat

En analys av generella beteendemonster visade att de yngre barnen (fyra- och
femaringarna) fordelade fler suddgummin &t sig sjélva jamfort med de éldre barnen. De
kastade dven bort farre suddgummin &n de dldre barnen (se figur 1). Dock fanns de enda
statistiskt signifikanta skillnaderna mellan fem- och sexaringarna, och mellan sex- och
sjudringarna. Det fanns ingen signifikant effekt av &lder pa antal suddgummin férdelade at
syskonet, viannen eller det okdnda barnet. For att utforska hypoteserna analyserades monstret
av fordelade suddgummin inom éldersgrupperna. Bland fyradringarna fanns det signifikanta
skillnader i antal suddgummin fordelade at olika mottagare. Ett sa kallat post hoc test visade
att fyradringarna fordelade signifikant fler suddgummin 4t sig sjélva én at vinnen. Aven
bland femaringarna fanns signifikanta skillnader. Ett post hoc test visade att femaringarna
fordelade fler suddgummin &t sig sjdlva dn at det okénda barnet. Bland sex-, sju- och
attadringarna fanns inga signifikanta skillnader 1 antal suddgummin fordelade at olika
mottagare (se figur 1). For att specifikt analysera aversion mot oréttvisa analyserades antal
ojadmna och jamna fordelningar per aldersgrupp (en fordelning betraktades som jimn om ett
suddgummi gavs till var mottagare och ett kastades). Analysen visade att de dldre barnen
uppvisade aversion mot oréttvisa, eftersom de fordelade suddgummina signifikant oftare jimt
dn ojaimnt (se tabell 3).

Diskussion

Resultaten visade att de yngre barnen tenderade fordela suddgummina at sig sjilva,
medan de dldre barnen fordelade suddgummina mer jamnt mellan de olika mottagarna.
Saledes framstod de dldre barnen som mer réttvisa dn de yngre. Detta stimmer 6verens med
tidigare forskning (till exempel, Blake & McAuliffe, 2011; Kogut, 2012; Shaw m.fl., 2016).
Intressant nog indikerade resultaten att barn, oberoende av alder, inte har nigra starka
preferenser for mottagare, forutom for sig sjilv. Detta antyder att aversion mot oréttvisa

utvecklas péd grund av att sjdlviskheten minskar, och inte pa grund av att andra personer blir
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viktigare. Att de signifikanta skillnaderna endast fanns mellan fem- och sexaringarna och
mellan fem- och sjudringarna kan bero pa lag statistisk styrka. Vidare indikerade resultaten
att sex-, sju- och 4ttadringarna uppvisade aversion mot oréttvisa, vilket stimmer dverens med
tidigare studier. Séledes antyder resultaten att var metod ar valid. Alla dldre barn uppvisade
inte aversion mot orittvisa genom att fordela suddgummina jamnt. Detta kan bero pa
individuella skillnader i mognad eller erfarenhet, eller pa att de anvénde sig av olika
strategier. Vissa observationer i var studie indikerade detta. P4 detta sitt dr det mdjligt att
varderingar och socialisering, och diarigenom kultur, har en effekt pé aversion mot orittvisa.

Resultaten stodde inte hypoteserna om reciprok altruism eller inkluderande duglighet
som forklaringar till att aversion mot oréttvisa utvecklas. Det dr séledes mdjligt att etiologin
for aversion mot oréttvisa dr en annan. En mdjlig kandidat ar till exempel costly signaling
(ung. dyr signalering; Gintis m.fl., 2001). Vissa studier har indikerat ett samband mellan
costly signaling och prosocialt beteende, men framtida studier kunde specifikt undersoka
relationen mellan costly signaling och aversion mot orittvisa. Resultaten indikerade att en
rittvisenorm kunde ligga bakom de éldre barnens beteende, eftersom de inte fordelade
suddgummina signifikant olika mellan mottagarna. Emellertid har studier visat att barns
beteende paverkas av ett motiv att framsta som réttvis (McAuliffe, 2013; Shaw m.fl., 2014). I
var studie var en testledare ndrvarande, vilket kan ha lett till att de dldre barnen agerade mer
rattvist. Saledes ar det mojligt att aversion mot oréttvisa harstammar fran att barn selektivt tar
till sig en rittvisenorm, det vill séga, endast da nadgon ser pa.

Tidig konsmognad (eng. adrenarche) ér en biologisk utvecklingsfas hos mianniskan
som sammanfaller med utvecklingen av aversion mot oréttvisa. Denna fas kunde bidra med
forstaelse for varfor aversion mot oréttvisa utvecklas i en specifik alder. En markor for tidig
konsmognad dr en 6kning av hormonet dehydroepiandrosteronsulfat (DHEAS) (Vuotilainen
& Jaaskeldinen, 2015). Campbell (2006) foreslog att fordndringarna associerade med
okningen av DHEAS okar social interaktion och formar kognitiv utvecklig. Haig (2010)
bidrog med en evolutiondr forklaring och foreslog att barn i denna alder blir mer beroende av
sociala nitverk utanfér hemmet, och saledes blir social anpassning viktigt. Det d&r mojligt att
aversion mot oréttvisa dr en del av den sociala anpassningen. Ddarmed &r det mojligt att tidig
konsmognad medierar utvecklingen av aversion mot oréttvisa genom dess effekter pa socialt
beteende och kognition. Den ultimata orsaken till att aversion mot orittvisa utvecklas kunde
foljaktligen vara okad fitness, via social anpassning. Dirtill har det visats finnas stora

individuella skillnader i nivder av DHEAS hos barn, vilket antyder att barn genomgar tidig
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konsmognad i lite olika aldrar, vilket kan forklara individuella skillnader i nir aversion mot
ordttvisa utvecklas.

En styrka i1 vér studie &r att den kan anses vara mer ekologiskt valid &n tidigare studier
om aversion mot oréttvisa. Till begrasningarna hor att studien utférdes i en miljo dar barn ar
vana vid att vuxna har vissa forviantningar pa dem, vilket kan ha influerat hur barnen
fordelade suddgummina. En annan begrisning ar att vissa barn uppgav att de inte forstétt att
de skulle fa behélla suddgummina som de fordelade, vilket kan ha paverkat hur barnen
fordelade suddgummina. Relativt 14g statisk styrka utgdr darutdver en begransning och kan
ha resulterat i avsaknaden av signifikanta skillnader mellan vissa aldersgrupper. Ytterligare
en begriansning utgdrs av att deltagarna utférde tva liknande uppgifter innan de deltog 1 vér
studie. Efter dessa tva uppgifter fick deltagarna hora ”bra jobbat”, och denna feedback kan ha
influerat individuella svarsmonster i var studie. Begransningarna bor beaktas i tolkningen av
resultaten.

Resultaten indikerar att det finns behov av vidare forskning kring varfor aversion mot
orattvisa utvecklas. Framtida studier kunde till exempel undersoka huruvida tidig

konsmognad sammanfaller med utvecklingen av aversion mot orittvisa.
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Appendix

Script and instructions given to the participant

The following was said (in Swedish) when greeting the participant:

I am so happy that you are here. You are going to do an easy task. It is a short one, it will not

take long. If you do not feel comfortable being here, you can tell me.

Then, the participant was thanked for participating and the setup was explained:

Thank you for doing this task with me. You will now get to distribute some erasers. This is
your box, this is your sibling’s box, you have a sibling called X, right? Then this is X’s box.
This is your friend’s box, do you have a good friend? What is his/her name? Then this is
his/her box. This box belongs to a child called Alexander/Alexandra, he/she is a child that

you do not know. Can you tell me to whom each box belongs?

Finally, instructions for the experimental task were given:

You will now get to distribute erasers between yourself, you sibling, your friend, and
Alexandra/Alexander, by placing the erasers in the boxes. There are these five erasers. You
can distribute them however you like. You may also choose to throw away erasers, in that

case you may throw them into the trashcan. You can tell me when you are done.
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