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Children across diverse societies reject resource allocations that place them at a disadvantage (disadvan-
tageous inequity aversion; DI). In certain societies, older children also reject advantageous allocations
(advantageous inequity aversion; AI). Other work demonstrates that after collaboration, children reduce
inequity by sharing. However, it is unknown whether collaboration leads to greater sharing because it
encourages prosociality (Generosity Hypothesis) or because collaboration elicits stronger equitable ten-
dencies (Equity Hypothesis). Here we use measures of inequity aversion that can disambiguate between
these hypotheses. We tested 7- to 13-year-old children from rural India, a population that has shown
DI but not AI, and 4- to 10-year-old children from rural Canada, a population that shows both AI and
DI. Pairs of children worked either collaboratively or in parallel obtaining candy that was then used in
a test of DI and AI. Results showed that in both societies collaboration did not encourage children to
accept DI offers, providing evidence against the Generosity Hypothesis. However, in both societies older
children demonstrated AI after collaboration but not after parallel work. For children in India AI emerged
in ages where it had not been previously observed and children in Canada showed AI during early middle
childhood. This suggests that collaboration can induce a willingness to sacrifice an advantage to achieve
equity, consistent with the Equity Hypothesis.

� 2017 Elsevier B.V. All rights reserved.
1. Introduction

1.1. Inequity aversion

Cooperators have to find ways to distribute resources in a
mutually satisfactory way for a cooperative interaction to be sus-
tained in the long-term. It has been proposed that ‘‘inequity aver-
sion”, defined as a willingness to sacrifice rewards to create greater
equity (Fehr & Schmidt, 1999), captures this aspect of human fair-
ness. Importantly, inequity aversion takes two forms, disadvanta-
geous inequity aversion (DI) and advantageous inequity aversion
(AI) (Fehr & Schmidt, 1999; Loewenstein, Thompson, &
Bazerman, 1989). DI is expressed in cases where individuals pay
a cost to prevent a peer from receiving more. This behavior may
be motivated by spite (McAuliffe, Blake, & Warneken, 2014) and
envy (Shaw & Olson, 2012) and not by equitable fairness prefer-
ences. DI can signal to others that one is not willing to accept
exploitation (Brosnan & de Waal, 2014; Yamagishi et al., 2009).
By contrast, AI involves sacrificing resources when the individual
receives more than a peer. This demonstrates a recognition of
equity as a norm of fairness that applies broadly and may be moti-
vated either by an internalization of this norm or by a desire to sig-
nal that one is a good cooperative partner who is unwilling to
exploit others (Blake et al., 2015; Brosnan & de Waal, 2014). Rejec-
tions of advantageous inequity go against both the individual’s
immediate benefit and prevent the individual from gaining a rela-
tive advantage, making this behavior a marker of a strong sense of
fairness.

Much research suggests that DI and AI are supported by differ-
ent psychological mechanisms. In Western societies adults show
both AI and DI, but show a stronger response to DI than AI
(Dawes, Fowler, Johnson, McElreath, & Smirnov, 2007; Fehr &
Schmidt, 1999; Loewenstein et al., 1989). More recently, studies
with children point to different developmental origins of both
types of inequity aversion. DI and AI follow different developmen-
tal trajectories, with DI emerging around 4 years of age, and AI
emerging by 8 years of age in the US (Blake & McAuliffe, 2011;
Blake et al., 2015; McAuliffe, Blake, Kim, Wrangham, &
Warneken, 2013; Shaw & Olson, 2012). Thus, it appears that

http://crossmark.crossref.org/dialog/?doi=10.1016/j.cognition.2017.07.006&domain=pdf
http://dx.doi.org/10.1016/j.cognition.2017.07.006
mailto:jcorbit@sfu.ca
http://dx.doi.org/10.1016/j.cognition.2017.07.006
http://www.sciencedirect.com/science/journal/00100277
http://www.elsevier.com/locate/COGNIT


J. Corbit et al. / Cognition 168 (2017) 344–356 345
children’s earliest sense of fairness is self-focused, with children
only rejecting inequity when they are at a disadvantage. Later in
development, this concern is extended to include others such that
children reject allocations that would benefit themselves more
than a peer, showing what appears to be a generalized preference
for equity. At the same time, children entering middle childhood
may show an increase in generosity (accepting a disadvantage)
provided they have agentive control to distribute resources
(Chernyak & Kushnir, 2013; Shaw, Choshen-Hillel, & Caruso,
2016). The cause of children’s shift from a self-focused to a more
general sense of fairness remains an open question.

One possibility is that while DI is present early in ontogeny, AI is
present only later and may be the result of internalizing the social
norms that guide behavior in their group (Chudek & Henrich, 2011;
House et al., 2013; Smith, Blake, & Harris, 2013). The hypothesis
that AI and DI are supported by different mechanisms gains sup-
port from a recent study by Blake et al. (2015) testing the emer-
gence of inequity aversion across seven diverse societies. This
study found that DI emerged in all of the groups that were tested,
though with variability in the age of emergence. This suggests that
DI may be a more general feature of human behavior, although cul-
tural factors may influence its development. In contrast, AI
emerged later than DI, and only in three of the populations
included in this study (US, Canada and Uganda). This variability
in the emergence of AI provides support for the notion that it
emerges as a result of a norm-based sense of fairness (Chudek &
Henrich, 2011).

1.2. Equitable sharing in children

Beyond studies on inequity aversion, studies of children’s shar-
ing with different paradigms suggest that a strong sense of equity
may be a feature of later development, not emerging before middle
childhood. For example, in Dictator Games, younger children tend
to keep most of the resources, whereas by 5 years of age children
often share equally, a tendency that increases in subsequent years
with 8- and 9-year-olds splitting resources equally most of the
time (Benenson, Pascoe, & Radmore, 2007; Blake, Corbit,
Callaghan, & Warneken, 2016; Blake & Rand, 2010; Gummerum,
Hanoch, Keller, Parsons, & Hummel, 2010; Rochat et al., 2009;
Smith et al., 2013). Similarly, binary choice tasks show that young
children choose a payoff that benefits them, with children between
5-to-8 years becoming more likely to pay a cost to choose an
option that also benefits a peer (Fehr, Bernhard, & Rockenbach,
2008; House, Henrich, Brosnan, & Silk, 2012; House et al., 2013;
Moore, 2009). In summary, a conservative interpretation of studies
of children’s sharing and inequity aversion suggest that although
equal sharing has been observed earlier in ontogeny, children’s
strong equitable tendencies emerge relatively late, during middle
childhood.

1.3. Sharing after collaboration

Critically, the aforementioned studies all involved windfall
gains, in which children are simply presented with resources and
can decide how they should be distributed. However, an important
aspect of determining fair resource distributions is how the
resources are obtained in the first place. This question is particu-
larly important given the hypothesis that inequity aversion serves
to stabilize cooperation, with individuals choosing how to share
the fruits of their collaborative labor (Baumard, André, & Sperber,
2013; Tomasello, Melis, Tennie, Wyman, & Herrmann, 2012).
Recent empirical work supports this hypothesis, showing that even
preschool children create equal resource distributions in collabora-
tive contexts. Children as young as 3 years of age will share
resources equally with a partner provided they have worked col-
laboratively to obtain a resource, as compared to conditions in
which resources were windfall gains or retrieved through individ-
ual work (Hamann, Warneken, Greenberg, & Tomasello, 2011;
Warneken, Lohse, Melis, & Tomasello, 2011). For example, when
a ‘‘lucky” child ended up with three marbles and the ‘‘unlucky”
peer with only one, the lucky child was more likely to let the
unlucky child have a marble when the marbles were obtained via
collaboration as opposed to by individual work (Hamann et al.,
2011). This essentially amounted to a binary choice where children
decided to share or keep the extra marble. Similarly, when the four
resources were pooled, collaborating children were more likely to
end up with two per person than when the resources were just
given as a windfall (Ulber, Hamann, & Tomasello, 2015;
Warneken et al., 2011). Finally, when children earned candies with
a puppet, but by chance ended up with more (5 for child, 1 for pup-
pet) they often shared at least one candy with the puppet (Ulber,
Hamann, & Tomasello, 2017).
1.4. Equity or generosity

An interpretive problem of this prior work on the connection
between collaboration and sharing is that children’s decisions
could be motivated either by a desire for equity or by a desire to
be more generous to the partner. We will refer to this as the Gen-
erosity Hypothesis, to be contrasted with the Equity Hypothesis that
motivated the work above. Specifically, when children offer their
peer a resource, one interpretation is that they want both to
receive the same amount, thus achieving equity. However, it is also
possible that they feel more generous towards a peer with whom
they just collaborated, and the equal outcome is merely a side
effect of children being more prosocial and generous. This latter
possibility gains empirical support from Plötner, Over, Carpenter,
and Tomasello (2015) who found that 3.5-year-olds expressed feel-
ings of trust, liking and affiliation towards collaborative partners
over agents who had worked on a task in parallel. For example,
children were more likely to help the collaborator over a non-
collaborator and to choose the collaborator when asked who they
liked better. Similarly, Hamann, Warneken, and Tomasello (2012)
found that children were more willing to spontaneously help a
peer if they had collaborated on a task together. Furthermore, chil-
dren are more likely to help and wait for a collaborative partner to
complete their task before moving on to other activities
(Gräfenhain, Carpenter, & Tomasello, 2013).

Even the experience of synchronous movement, often a compo-
nent of collaboration, has been found to influence children’s atti-
tude and subsequent prosocial behavior towards peers. For
example, synchronous movement can increase children’s social
bond (Tunçgenç & Cohen, 2016a) as well as increase helping
(Tunçgenç & Cohen, 2016b). Similarly, synchronous tapping has
been found to increase children’s ratings of perceived closeness
and similarity to one another (Rabinowitch & Knafo-Noam,
2015). Relatedly, the synchronous activity of group singing has
been found to increase children’s sharing (Good & Russo, 2016).
Thus, synchrony, a component of collaboration, could foster an
increase in children’s prosocial sentiments and behavior.

Given these findings, it is possible that children are more
inclined to be prosocial and therefore generous towards a collabo-
rator, without this being motivated by a desire for equity per se.
This interpretation is congruent with a long tradition in social psy-
chology going back to the seminal work by Sherif and Sherif, who
argued that collaboratively working on a common problem
changes children’s attitudes towards social partners, reducing
competition and increasing prosociality even across group-
boundaries (Sherif, Harvey, White, Hood, & Sherif, 1961). The Gen-
erosity Hypothesis is thus a plausible and empirically founded
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alternative explanation that could explain previous results about
children’s sharing after collaboration.

As a general methodological point, in paradigms where children
give away resources and establish equity as a consequence, a gen-
erous or prosocial motive is confounded with a motive to achieve
equal outcomes because the only way in which a child can move
towards equity is to give one of their own resources to a partner
(Blake, McAuliffe, & Warneken, 2014). In summary, from prior
work it is unknown whether collaboration increases equal out-
comes as a side effect of a general positive attitude and generosity
or due to a heightened sense of fairness.

To be able to test whether collaboration actually leads to
greater equity, a procedure is needed that disambiguates equitable
motives from generosity. The Inequity Game developed by Blake
and McAuliffe (2011) achieves exactly that, because to establish
equity, children have to act in a way that is not generous. In this
task, pairs of children sit across from each other and one child
(the actor) decides whether to accept or reject resource allocations
of equal (1 �1) or unequal (1–4, DI condition; 4–1, AI condition)
distributions. If an offer is accepted, both children receive the
rewards they were allotted. Accepting DI is particularly generous,
because it imparts a peer with a relative advantage. Rejecting an
offer in the Inequity Game results in a payoff of zero to both partic-
ipants. Therefore, rejections of both DI allocations and AI alloca-
tions are equitable, but non-generous, as they deprive the peer
from obtaining a reward. Thus, the Inequity Game allows a test of
equity independent of any motive to be generous.

With this method in hand, we can now disambiguate whether
children’s sharing after collaboration is motivated by generosity
or equity. Children’s responses to AI (i.e., 4 candies for self, 1 for
peer vs. none for either) are particularly important to provide evi-
dence for the notion that collaboration is tied to fairness in terms
of equitable preferences: If collaboration engenders a strong sense
of fairness, children should be more likely to reject advantageous
allocations after collaboration than after parallel work controls,
creating equity even though it is costly to both partners. By con-
trast, children’s responses to DI are particularly informative about
children’s potential sense of generosity, as here children have to
choose whether or not to convey a greater benefit to the other
(i.e., 1 candy for self, 4 for peer vs. none for either): If collaboration
makes children more generous towards a collaborator, they should
be less likely to reject disadvantageous allocations than parallel
work controls in order to maximize the gain for the peer.

To distinguish between motives of equity or generosity, there
must be the potential for participants to increase rejections of AI
allocations and decrease rejections of DI allocations. In addition
it will be important to choose a sample with potential to shift in
the age of emergence of AI and DI. A previous study allowed us
to identify two populations of children and the appropriate age-
ranges to meet these criteria. Children from a rural community
in India showed DI from 8 years onwards. In contrast, these chil-
dren did not show AI within the tested age-range of 4–12 years
(Blake et al., 2015), allowing for an increase in AI as well as poten-
tial shifts in the strength and age of emergence of DI. Children from
a rural Canadian community show DI from 5 years of age, with AI
emerging by 9 years of age, allowing for both shifts in the strength
and age of emergence of AI and DI. Together these populations pro-
vide an ideal sample to study the effect of collaboration on chil-
dren’s developing sense of fairness.

Within each population we selected age ranges based on prior
tests with the Inequity Game in those societies. We tested an
age-range of 7–13 years in India and a range of 4–10 years in
Canada. These ranges began at the age directly preceding that
which children from the same populations had previously shown
an emergence of DI. In Canada the selected range will allow for
an earlier or later emergence of AI relative to what was observed
previously (Blake et al., 2015). The age range chosen for India
allows for the assessment of whether AI would emerge at an age
observed previously in other populations, also allowing for a
potential delay (Blake et al., 2015).

1.5. Current study

In the current study, we investigate the effect of prior collabo-
ration on children’s inequity aversion. Prior work has established
that a suitable control for collaboration is parallel work
(Hamann, Bender, & Tomasello, 2014; Ulber et al., 2017). Contrast-
ing collaboration with parallel work keeps the context of earned
resources constant across conditions, varying only the type of work
required to obtain resources. It is especially important that work
contribution be held constant across conditions for assessing the
hypothesis that collaboration leads children to prefer equal distri-
butions for equal work (Equity Hypothesis). Importantly, children’s
response to earned resources may be different from windfall
resources (Benozio & Diesendruck, 2015), thus, the objective of
including a Parallel Work condition in the current study was to pro-
vide a suitable control for collaboration and not to replicate previ-
ous work using windfall conditions (Blake et al., 2015).

We presented pairs of children with the opportunity to earn
candies either collaboratively or through parallel work. Earned
rewards were then presented to the children using the Inequity
Game so that we could compare children’s responses to equal
and unequal allocations of candy. The unequal allocations were
either advantageous or disadvantageous and varied between sub-
jects. This method holds the amount of work required to obtain
resources constant, while varying the type of work needed to
obtain them. Our dependent measure was children’s rate of rejec-
tions of equal and unequal allocations in the Inequity Game. In this
way, we could measure the impact of work type on children’s
expression of DI and AI by comparing the relative rate of rejection
of equal and unequal trials.

With this design, we could distinguish between two hypothe-
ses. The Equity Hypothesis states that when children have con-
tributed equally towards earned resources collaboration leads to
a greater sense of equity, predicting that children will reject more
advantageous allocations following collaboration than following
parallel work. In this case we use the term equity rather that equal-
ity because peers will contribute equally towards earned resources
(as compared to windfall situations without any work at all). As
rejecting DI offers may be motivated by factors other than equity,
such as spite (McAuliffe et al., 2014) and envy (Shaw & Olson,
2012), children’s behavior with DI allocations are less informative
for the Equity Hypothesis. By contrast, the Generosity Hypothesis
states that collaboration leads to more generosity towards a collab-
orator. This hypothesis thus predicts that children will reject fewer
disadvantageous allocations following collaboration than following
parallel work. As accepting AI offers could be motivated by other
factors, such as social comparison (Sheskin, Bloom, & Wynn,
2014), and not generosity, children’s behavior with AI is less infor-
mative for the Generosity Hypothesis.

Another interesting question was the age of emergence. If AI
emerges earlier after collaboration than after parallel work, this
would be additional evidence for the Equity Hypothesis. By contrast,
the Generosity Hypothesis predicts DI would be delayed or absent
after collaboration relative to parallel work. Our hypotheses are
thus driven by the predicted developmental trajectory of AI and
DI within these rural Indian and Canadian populations. As a result
we will perform our analysis of the emergence of inequity aversion
across work type conditions for each country individually.

In sum, the Equity Hypothesis predicts greater rejections of AI
allocations and emergence of AI at an earlier age after collaboration
than after parallel work. The Generosity Hypothesis predicts an
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overall reduction in rejection of DI allocations and a potential delay
in the emergence of DI after collaboration compared to parallel
work.
2. A test of children’s distributional preferences after
collaboration

2.1. Method

2.1.1. Participants
In India this study was conducted in two rural communities

(Srikakulam and Challapalli) in Andhra Pradesh, Southeast India
(see Blake et al., 2015 SOM; Callaghan et al., 2011 for detailed site
descriptions). Participants lived in these, or smaller surrounding
communities, with populations ranging from approximately
1000–3000 people. The primary occupations of fathers for partici-
pants in the sample were agricultural laborer and house mason
(carpenter), with some small business owners. Mothers’ primary
occupation was housewife, with a minority working as seasonal
agricultural laborers. During planting and harvest seasons, both
parents typically work as farm laborers, and extended family mem-
bers care for children. Generally, parents have some formal educa-
tion, but there is a wide range in level of education ranging from
none up to post secondary degrees. The mean years of formal edu-
cation for mothers in this region is 4.9 years (sampled by Callaghan
et al., 2011). All of the participants in this study were enrolled in
schools beginning at 6 years, and the majority attended tutoring
lessons before and after school. Attending tutoring lessons is a
common practice reflecting the very high value placed on educa-
tion as the means to success in these communities, and in the
broader Indian context. Outside of school and lessons, children
from the age of 6 years attend to their family responsibilities and
chores, and independently arrange time with friends. Children
have very few possessions in these rural communities. Their access
to candy and other sweets is typically restricted to celebrations,
and they would only rarely be given money to buy treats from
street vendors.

In Canada this study was conducted in the town and surround-
ing county of Antigonish, Nova Scotia, Canada, a region having a
total population of approximately 19,000. The primary occupations
of adults in this community are professional or resource-based
(fishing, farming) occupations. In this community it is common
for both parents to be employed, and for parents to arrange after-
school activities or in house sitters for their school aged children.
Most parents had at least 12 years of formal education, often hav-
ing some form of post secondary education. Schooling is universal
and begins at 5–6 years. Children do attend afterschool programs
but most are designed to enhance non-academic abilities (e.g.,
art, sports, games). Throughout early and middle childhood, inter-
actions with friends are arranged and monitored by parents or
alternate caregivers. The children in this study were recruited from
summer camps offered at minimal cost by the town and county of
Antigonish. Children have very many possessions in this rural com-
munity. Their access to treats is frequent and they regularly have
control over a small amount of money to buy treats. Candy is a
common treat for these children.

In India a total of 116 pairs of participants were sampled from
within a range of 7–13 years of age (M = 124.4 months,
range = 84.5–162.4 months, 58 females). In Canada a total of 132
pairs of participants were sampled from within a range of 4–
10 years of age (M = 88.5 months, range = 50.4–131.1 months, 62
females). In India all pairs completed the procedure and were
included in the final data set. In Canada n = 4 participants were
not included in the final data set because they did not complete
the procedure (n = 2), or failed to follow the instructions (n = 2).
We selected these sample sizes based on typical samples used in
prior work on inequity aversion that employed a similar data anal-
ysis approach (Blake et al., 2015). Our analysis was performed
using age as a continuous variable, but in the interest of counter-
balancing across the four conditions participants were divided into
3 age groups (7–8, 9–10, and 11–13 years in India and 4–5, 6–7, 8–
10 years in Canada); in each country there were roughly an equal
number of participants from each age group across conditions, as
well as a nearly balanced distribution of gender (see SOM for the
specific distributions).

2.1.2. Design
In each country we employed a mixed factorial 2 � 2 � 2 design

with type of work (collaboration, parallel) and type of inequity (AI
and DI conditions) both as between participants variables, and
allocation (equal or unequal) as a within participant variable. Pairs
of children were randomly assigned to one of 4 conditions
(collaboration-AI, collaboration-DI, parallel-AI, parallel-DI).

Children were tested in two blocks of trials. Within each block
participants first received 4 work trials and then 6 trials of the
Inequity Game before repeating this process immediately in the
second block. Thus, in each block, children started with the Pulling
Game, where they worked to obtain a pool of Skittles either
through collaboration or in parallel (depending on condition). On
each trial 6 candies were acquired, for a total of 24 candies per
block. Children then proceeded to the Inequity Game, where the
experimenter distributed the resources collected by the pair in
the first phase. The Inequity Game test trials consisted of 3 equal
(i.e., 1/1 for self/partner) and 3 unequal trials (i.e., Advantageous:
4/1 for self/partner, or Disadvantageous: 1/4 for self/partner), for
a total of 6 test trials per block. The second block of trials was
run exactly like the first, yielding a total of 8 trials where resources
were earned and 12 test trials where they were distributed in the
Inequity Game across the two blocks.

Trial type (equal, unequal) varied within participants and the
presentation of equal and unequal trials was randomized within
blocks. Children were randomly assigned to one of two roles: the
actor, who made all decisions in the game or the recipient, who
made no decisions. The roles of actor and recipient were always
the same across the whole session.

2.1.3. Materials
The Pulling Game was modeled after Hamann et al. (2011). The

apparatus is built on a large board (60 cm � 32 cm) and has two
configurations: collaboration and parallel work. Under the collabo-
ration configuration one central block (10 cm � 7.5 cm) moves
along a track in the center the board. The block has a rope
(120 cm) that is loosely attached to it through two loops. The block
only moves down the track if both ends of rope are pulled at the
same time, otherwise the rope unravels. When the block reaches
the edge of the panel, it knocks the rewards onto ramps that dis-
tribute the rewards to participants. In the parallel work configura-
tion, the apparatus is the same except there are two blocks
(5 cm � 7.5 cm), each with separate ropes (40 cm) attached. Under
this configuration individual participants could control the move-
ment of only one block by pulling their rope (see Fig. 1 for sche-
matic illustration).

The Inequity Game used the same apparatus as in Blake and
McAuliffe (2011). This game is designed to allow a participant
(the actor) to accept or reject allocations of resources between
the actor and a passive recipient. The experimenter placed the
resources (Skittles) on separate trays for the actor and recipient.
The actor accepts or rejects the allocation by pulling one of two
handles. If the allocation is accepted, the actor pulls a green handle
and the trays tip over allowing the candies to fall into bowls desig-
nated for the actor and recipient. If the allocation is rejected, then



Fig. 1. Schematic illustration of Pulling Game in (a) parallel work and (b) collaboration configurations.
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the actor pulls a red handle, which tips the candies into a center
bowl and the candies are discarded. The equal allocation trials
are used as a control to ensure that children are not pulling the
handles at random.

2.1.4. Procedure
Before the experimental phase of this study, children were

exposed to a familiarization phase where they learned how to play
the Pulling Game and Inequity Game.

Practice Phase. To introduce the Pulling Game, the experimenter
demonstrated how each child could pull on one of the ends of ropes
to make the wooden blocks move forward and knock the candies
into each participant’s tray. In the Collaboration condition, children
were shown that in order the retrieve the candies from the appara-
tus, theymust each hold on one end of the rope and pull together. In
the Parallel Work condition, they were shown that they each con-
trolled a separate blockusing the endof their rope and could retrieve
the candies aligned with their block through individual work.

Following the Pulling Game, the Inequity Game was introduced.
Here the experimenter first explained the roles of the actor and
recipient for the Inequity Game to the two participants, with the
same script as that of Blake et al. (2015). The experimenter first
demonstrated the action of the two handles (i.e., green/accept
and red/reject) found on the actor’s side of the Inequity Game.
The order of the handle that was pulled first in the demonstration
was counterbalanced across participants. During the demonstra-
tion, the participants were asked not to touch the apparatus unless
instructed to do so, not to talk to each other during the game, and
not to eat any of the candy until the end of the game. At the end of
the demonstration, children were given a comprehension check
and asked what happens when they pull each of the handles. All
children passed the comprehension check.

Children next received a set of practice trials so that they could
experience the consequences of pulling both handles. The candies
used in the practice phase of the Inequity Game were not earned
during the Pulling Game and came from a separate bowl. During
practice the actor sat in front of the handles and decided whether
to accept or reject allocations made by the experimenter on the
trays on either end of the apparatus. The actor was presented with
three allocations and asked to either accept by pulling the green
(accept) handle or reject the offer using the red (reject) handle.
For the three practice trials, the allocations were one candy for
each child, one for the actor and none for the recipient, and one
for the recipient and none for the actor. The order of the last two
types of trials was counterbalanced between participants. If the
actor pulled the same handle on each trial they were asked to pull
the other handle at the end of practice (for a 1-1 allocation), in
order to ensure they understood the consequences for the alterna-
tive option.

Experimental Phase. There were two blocks in the experimental
phase. In each block, children first completed the Pulling Game and
then moved on to the Inequity Game. In both conditions of resource
collection (collaboration, parallel), each trial was completed when
participants knocked the 6 candies onto a ramp that dispersed 3
candies to each participant’s side of the apparatus. In the Collabo-
ration condition, the 6 rewards obtained in each trial were placed
in a central container. In the Parallel Work condition the 6 candies
were placed in two separate containers, one container for each par-
ticipant, 3 candies each. After the completion of four trials, the
experimenter collected the candies earned by the participants
and placed them in the same central bowl used in the Collaboration
condition, then stated that the candies will be divided up in the
next game and then the participants can take them home. Children
who received the Collaboration condition were told ‘‘Look at all the
candies you earned together (pointing to the central container),
now we are going to play another game where we will divide up
the candies that you earned together for you each to take home”.
In the Parallel Work condition children were told ‘‘(participant A)
look at all the candies you earned (pointing to their container)
and (participant B) look at all the candies you’ve earned (pointing
at their container). Now we are going to play another game where
we will divide up the candies that you earned for you each to take
home, but first we will add them together (pouring them into a sin-
gle bowl).”

The procedure of the Inequity Game was the same as that used
by Blake and McAuliffe (2011), with the exception that trials were
presented in two blocks and the sequence of equal and unequal tri-
als were randomized within blocks. Prior to testing, random



Table 1
Estimates and standard errors (s.e.) of fixed effects in Generalized Linear Mixed
Models predicting children’s rejection behavior in India. Baselines were set as follows:
Inequity type: DI; Allocation = Unequal, Work type = Parallel Work, Block = 2, Gender:
Male; Age and Trial Number were included as continuous predictors.

Full model:
both AI
and DI

AI
model

DI
model

(Intercept) �3.79*** �1.09 �2.18
(0.93) (2.36) (2.31)

Inequity type (AI) 0.16
(0.37)

Allocation (Unequal) 0.43 �4.33* �2.20
(0.27) (2.20) (2.19)

Age 0.03 �0.28 �0.14
(0.08) (0.23) (0.22)

Gender (Male) 0.31 �0.19 0.62
(0.28) (0.49) (0.36)

Block (2) 0.44 1.04 0.02
(0.38) (0.67) (0.48)

Trial 0.14* 0.29* 0.06
(0.07) (0.12) (0.09)

Inequity type (DI): allocation (Unequal) 2.45***

(0.36)
Block (2): Trial �0.15 �0.36* �0.01

(0.10) (0.17) (0.12)
Work type (PW) 1.32 6.23*

(3.40) (3.13)
Age: Allocation (Unequal) 0.55* 0.53*

(0.22) (0.22)
Age: Work Type (PW) �0.11 �0.56

(0.33) (0.31)
Allocation (Unequal): Work Type (PW) 4.48 �5.14

(3.79) (3.02)
Age: allocation (Unequal): Work Type (PW) �0.69 0.46

(0.39) (0.30)

AIC 1111.58 416.85 649.67
BIC 1163.96 475.94 708.76
Log likelihood �545.79 �195.43 �311.83
Num. obs. 1392 696 696
Num. groups: actor. ID 116 58 58
Variance: actor.ID.(intercept) 1.33 1.78 1.12
Variance: Residual 1.00 1.00 1.00

*** p < 0.001.
** p < 0.01.
* p < 0.05.
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sequences of equal and unequal trials were created to determine
the presentation of these trials in each session. Participants began
the Inequity Game immediately after completing the Pulling Game.
The experimenter began a trial by placing the predetermined allo-
cations first on the recipient’s tray and then on the actor’s tray,
stating the amount each time. While doing so, the experimenter
held down both trays with a stick, which was then lifted so that
the actor could make a decision (i.e., accept or reject). The experi-
menter avoided non-verbal cueing by not looking or talking to the
actor. This procedure was repeated for all 6 trials (i.e., 3 equal, 3
unequal). After the last trial in the first block, participants returned
to the Pulling Game to begin the second block of trials.

2.1.5. Coding and statistical analyses
All sessions were videotaped. Our outcome variable of interest

was whether children accepted or rejected allocations in the
Inequity Game. Children’s responses were recorded live by a sec-
ondary experimenter, and later coded fromvideo by an independent
video coder who was blind to the study hypotheses. Disagreements
between the live and video coding were rare or absent (India:
Cohen’s j = 0.99, Canada: Cohen’s j = 1.00), and any disagreements
were resolved by rechecking the trials from video.

The primary analyses were conducted using the statistical soft-
ware R (version R 3.0.1, 2013, The R Foundation for Statistical Com-
puting). We were interested in the emergence of the effect of
collaboration on children’s inequity aversion within each country;
as a result, the analyses were performed for each country sepa-
rately. The analysis approach was the same for the data collected
in India and Canada. Participants’ decisions were analyzed using
Generalized Linear Mixed Models (GLMMs; Bolker et al., 2009)
with a binary response term (reject = 1, accept = 0) as the outcome
variable. Models were run using the package ‘lme4’ (Bates,
Maechler, & Bolker, 2012). For both countries, we created full mod-
els containing the predictor variables of interest based upon our
experimental design (age in years; resource distribution; inequity
type; work type). In all models, we included subject identity as
random intercepts to control for repeated measures within subject.
In addition, we included block (1 or 2) and trial number (within
block) as fixed effects to assess potential changes over the session.
After building our models, we graphed the predicted effects and
associated 95% confidence intervals of the three-way interaction
of interest for our hypotheses (work type � allocation � age). Next
we examined the point at which the confidence intervals for the
probability of rejecting equal and unequal allocations showed no
overlap. We considered this point to be a conservative estimate
for the age at which inequity aversion emerged (see Blake et al.,
2015 for this approach).

2.1.6. Preliminary data analysis
We first wanted to establish whether inequity type (AI/DI) dif-

ferentially influenced children’s probability of rejecting different
allocations, replicating prior work. This would be expressed in an
interaction of allocation and inequity type. We thus ran a model,
separately for each country, predicting rejections as a function of
allocation (equal, unequal), inequity type (disadvantageous,
advantageous), age of actor (years), trial number (1 �6), trial block
(1 or 2), gender (male, female), and the two-way interactions of
allocation � inequity type and block � trial. Removing the interac-
tion term of allocation and inequity type significantly reduced fit in
both countries (India: LRT, v2

1 = 45.82, p < 0.001, Canada: LRT,
v2

1 = 48.72, p < 0.001), showing that inequity type influenced chil-
dren’s rejections of equal versus unequal allocations. Therefore, we
performed separate analyses of inequity types (advantageous and
disadvantageous) in subsequent models. Because gender did not
emerge as a significant predictor in either country and was not part
of our hypotheses, it was excluded from condition-specific models.
2.1.7. General data analysis
For each country we created separate models for the AI and DI

conditions. In each case we computed a GLMM with rejections as a
function of distribution, work type, actor age, trial number, block
number, as well as all two-way and three-way interactions of work
type, distribution, and age (India: Table 1, Canada: Table 2). We
then compared this full model to a model that excluded the
three-way interaction; the LRTs for the model comparisons are
reported in their respective results sections bellow.
2.2. Results

2.2.1. India: Advantageous inequity aversion
Our first question was whether children were more or less

likely to reject advantageous allocations after collaboration versus
parallel work. Fig. 2 shows that in the Collaboration condition, older
children become more likely to reject advantageous allocations
than equal allocations. In the Parallel Work condition, their rate
of rejections does not vary by allocation, as confidence intervals
are overlapping for all ages. The model comparison for the
inclusion of the three-way interaction revealed that the three-
way interaction term was a marginally significant predictor of chil-
dren’s rejections (LRT, v2

6 = 3.38, p = 0.066; see Table 1 for model



Table 2
Estimates and standard errors (s.e.) of fixed effects in Generalized Linear Mixed
Models predicting children’s rejection behavior in Canada. Baselines were set as
follows: Inequity type: DI; Allocation = Unequal, Work type = Parallel Work, Block = 2,
Gender: Male; Age and Trial Number were included as continuous predictors.

Model:
both AI
and DI

AI
model

DI
model

(Intercept) �3.79*** �0.34 �2.01
(0.59) (1.27) (1.75)

Inequity type (DI) �0.59*

(0.30)
Allocation (unequal) 0.67*** �5.42*** �1.74

(0.19) (1.39) (1.70)
Age 0.22*** �0.28 �0.15

(0.06) (0.17) (0.25)
Gender (Male) 0.16 �0.22 0.66

(0.22) (0.30) (0.34)
Block (2) �0.12 0.50 �0.35

(0.31) (0.46) (0.47)
Trial �0.02 0.08 �0.06

(0.06) (0.08) (0.09)
Inequity Type (DI): Allocation (Unequal) 2.03***

(0.30)
Block (2): Trial 0.07 �0.11 0.15

(0.08) (0.12) (0.12)
Work type (PW) �2.36 0.11

(1.60) (2.06)
Age: Allocation (Unequal) 0.88*** 0.72**

(0.18) (0.25)
Age: Work Type (PW) 0.39 0.03

(0.21) (0.29)
Allocation (Unequal): Work Type (PW) 2.48 1.05

(1.87) (2.07)
Age: Allocation (Unequal): Work Type (PW) �0.51* �0.33

(0.24) (0.30)

AIC 1464.52 734.68 686.39
BIC 1517.89 795.64 746.13
Log Likelihood �722.26 �354.34 �330.19
Num. obs. 1536 804 732
Num. groups: actor.ID 128 67 61
Variance: actor.ID.(intercept) 0.90 0.76 0.92
Variance: residual 1.00 1.00 1.00

*** p < 0.001.
** p < 0.01.
* p < 0.05.
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output). The marginal 3-way interaction provides tentative support
for the Equity Hypothesis because it suggests that participants are
increasingly more likely to reject advantageous offers with age in
the Collaboration condition, but not in the Parallel work condition.
Importantly, this pattern of results shows no evidence for the
Generosity Hypothesis.

Our next question was the age of emergence of children’s AI. At
what age are children more likely to reject unequal over equal allo-
cations? Specifically, we wanted to test whether collaboration
might influence the age at which children reject advantageous
offers. Therefore, we graphed the predicted values of this relation-
ship along with 95% confidence intervals (Fig. 2). Fig. 2 shows that
advantageous inequity aversion appears first in the Collaboration
condition in children by 12 years of age, with regression lines con-
tinuing to diverge with age. By contrast, in the Parallel work condi-
tion, the confidence intervals overlap at all ages and regression
lines do not diverge. The lack of AI in the Parallel work condition
in this age-range is congruent with findings from Indian children
previously tested in a windfall situation (Blake et al., 2015). How-
ever, the Collaboration condition appears to elicit AI at an age that
has not been previously observed in this population (Blake et al.,
2015). This provides further evidence congruent with the Equity
Hypothesis, and once again fails to support the Generosity
Hypothesis.
2.2.2. India: Disadvantageous inequity aversion
Once again our first question was whether children were more

or less likely to reject disadvantageous allocations after collabora-
tion versus parallel work. In Fig. 3 we see that in both the Collabo-
ration and the Parallel Work conditions, children appear overall
more likely to reject unequal over equal allocations, a pattern that
becomes stronger with age. Thus, based on visual inspection of
Fig. 3 it appears that after collaboration as well as parallel work,
children show a similar level of disadvantageous inequity aversion
that increases with age. The model comparison for the inclusion of
the three-way interaction revealed a trend for the three-way inter-
action term predicting children’s rejections (LRT, v2

6 = 2.53,
p = 0.11; see Table 1 for model output). This suggests that children
behaved similarly across the work type conditions, while children
in the collaboration condition show DI slightly earlier than the par-
allel work condition, this was likely driven by a higher rate of rejec-
tion of equal trials for young children in the parallel work condition.
The Generosity Hypothesis predicted that disadvantageous inequity
aversion should be reduced after collaboration as compared to paral-
lel work, a pattern that was not supported by the data. The same
holds when we consider age, with the Generosity Hypothesis predict-
ing that DI should decline with age in the Collaboration condition as
compared to the Parallel Work condition. However, there is no sup-
port for this hypothesis, and a trend in the opposite direction, with
DI tending to increase, rather than decrease with age in both condi-
tions, with a slightly earlier age of emergence in the Collaboration
condition. Importantly, this pattern is congruent with the Equity
Hypothesis, but provides evidence against the Generosity Hypothesis.

Our next question was the age of emergence of DI. Specifically,
we wanted to test the hypothesis that collaboration might lead to
delayed rejections of disadvantageous offers (Generosity Hypothe-
sis). Therefore, we graphed the predicted values of this relationship
using the full model described above (Fig. 3). This figure shows that
once disadvantageous inequity aversion emerges, the difference in
responding to unequal and equal distributions grows stronger with
age in both conditions. Additionally, we see that DI emerges just
after 8 years in the collaboration condition and at 9 years in the
parallel work condition. Here again, the similar emergence of DI
after collaboration compared to parallel work is congruent with
the Equity Hypothesis, and is the exact opposite to what would be
predicted by the Generosity Hypothesis.

2.2.3. Canada: Advantageous inequity aversion
Once again our first question was whether children were more

or less likely to reject advantageous allocations after collaboration
versus parallel work. Fig. 4 shows that in the Collaboration condi-
tion, older children become more likely to reject advantageous
allocations than equal allocations. In the Parallel Work condition,
their rate of rejections of advantageous allocations increases with
age, but the confidence intervals overlap for all ages. The model
comparison for the inclusion of the three-way interaction revealed
that the three-way interaction term was a significant predictor of
children’s rejections (LRT, v2

6 = 4.58, p = 0.03; see Table 2 for model
output). The significant 3-way interaction provides support for the
Equity Hypothesis because it suggests that participants are increas-
ingly more likely to reject advantageous offers with age in the Collab-
oration condition, but not in the Parallel work condition. This pattern
of results shows no evidence for the Generosity Hypothesis.

Our next question was the age of emergence of children’s AI.
Fig. 4 shows the emergence of advantageous inequity aversion in
the Collaboration condition just after 7 years of age, with regression
lines continuing to diverge with age. By contrast, in the Parallel
work condition, although the regression lines begin to diverge as
children increase rejections of advantageous allocations with age,
the confidence intervals overlap at all ages. Children in the Collab-
oration condition show AI at an age (just after 7 years) that this
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Fig. 2. Model predictions for the AI condition in India, with collaboration (CO) and parallel work (PW) conditions displayed separately. Ribbons show 95% confidence
intervals. The point at which the confidence intervals diverge represents the age of emergence.
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Fig. 4. Model predictions for the AI condition in Canada, with collaboration (CO) and parallel work (PW) conditions displayed separately. Ribbons show 95% confidence
intervals. The point at which the confidence intervals diverge represents the age of emergence.
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population did not show in previous work using windfall condi-
tions (Blake et al., 2015). The presence of AI in the collaboration
condition, and absence for the ages tested in the parallel work con-
dition provides converging evidence congruent with the Equity
Hypothesis, and fails to provide evidence in support of the Generos-
ity Hypothesis.
2.2.4. Canada: Disadvantageous inequity aversion
Our first question was again whether children were more or less

likely to reject disadvantageous allocations after collaboration ver-
sus parallel work. In Fig. 5 we see that in both the Collaboration and
the Parallel Work conditions, children appear overall more likely to
reject unequal over equal allocations, a pattern that becomes
stronger with age. The model comparison for the inclusion of the
three-way interaction revealed that the three-way interaction
term did not emerge as a significant predictor of children’s rejec-
tions. We can thus conclude that after collaborative as well as par-
allel work, children show disadvantageous inequity aversion that
increases with age. The Generosity Hypothesis predicted that disad-
vantageous inequity aversion should be reduced after collaboration
as compared to parallel work, a pattern that was not supported by
the data. The same holds when we consider age, with the Generos-
ity Hypothesis predicting that DI should decline with age in the Col-
laboration condition as compared to the Parallel Work condition.
However, there is no support for this hypothesis, and a trend in
the opposite direction, with DI tending to increase, rather than
decrease with age in the Collaboration compared to the Parallel
Work condition. Thus, this pattern is congruent with the Equity
Hypothesis, but provides evidence against the Generosity
Hypothesis.

Our next question was the age of emergence of DI. Specifically,
we wanted to differentiate between the alternative hypotheses; if
collaboration led to a delay in, or the absence of, rejections of dis-
advantageous offers, then we would see evidence for the Generosity
Hypothesis. Therefore, we graphed the predicted values of this rela-
tionship using the full model described above. Inspection of Fig. 5
shows that once disadvantageous inequity aversion emerges, the
difference in responding to unequal and equal distributions grows
stronger with age in both conditions. Additionally, we see that DI
emerges just after 5 years in the collaboration condition and just
before 6 years in the parallel work condition. Here again, a similar-
ity in emergence of DI after collaboration and parallel work is con-
gruent with the Equity Hypothesis, and is the opposite to what
would be predicted by the Generosity Hypothesis.

Overall, the analyses conducted show a pattern of results that is
congruent with the Equity Hypothesis, and the opposite of what we
would predict from the Generosity Hypothesis.
3. General discussion

The primary goal of this study was to distinguish between two
hypotheses that could explain why children are more willing to
share with a peer after collaboration. We adopted a method that
allowed us to disambiguate whether collaboration leads to greater
sharing because children are more prosocially inclined (Generosity
Hypothesis) or because collaboration elicits stronger equitable ten-
dencies (Equity Hypothesis). The weight of the evidence favors the
Equity Hypothesis and runs counter to what would be predicted
under the Generosity Hypothesis.

One important source of evidence is children’s responses to
advantageous allocations in both India and Canada. In India chil-
dren show a markedly different pattern of behavior after collabora-
tion than parallel work: In the collaboration condition, rejections of
advantageous allocations increase with age, whereas in the parallel
work condition such rejections are nearly absent even amongst the
oldest participants. In Canada by early middle childhood, children
reliably reject advantageous offers at a higher rate than equal
offers after collaboration, but not after parallel work. The emer-
gence of AI is indicative of a strong sense of equity. Thus, the Equity
Hypothesis predicted that in India AI would be observed in the col-
laborative condition but not after parallel work. In Canada, because
AI had been observed under windfall conditions (Blake et al., 2015),
we made the tentative prediction that under the Equity Hypothesis
AI should emerge earlier in the collaboration condition than would
be observed in the parallel work condition. Therefore, the emer-
gence of AI in the collaboration condition in India and Canada,
but not in the parallel work condition for the ages tested, provides
converging evidence in support of the Equity Hypothesis.

The second piece of evidence comes from children’s responses
to disadvantageous allocations. In India we saw a similar pattern
of results across the two work type conditions for the DI condition,
with children becoming more likely to reject DI allocations with
age. In Canada, we also saw children becoming more likely to reject
unequal DI allocations with age across the two work type condi-
tions. The Generosity Hypothesis predicts that collaboration should
lead to a greater acceptance of disadvantageous allocations
because this delivers a large reward to the recipient. We observed
instead that children in Canada and India rejected DI allocations at
a similar rate across both work type conditions.

In summary, in both countries collaboration resulted in children
rejecting advantageous offers at a higher rate after collaboration
than parallel work, as well as an emergence of AI after collabora-
tion but not after parallel work The overall pattern of results sup-
port the Equity Hypothesis, suggesting that collaboration leads to a
stronger sense of equity and fails to provide evidence for the Gen-
erosity Hypothesis, which predicts an increase in maximizing the
payoff of a collaborating peer.

3.1. Emergence of AI

A second goal of our study was to test whether collaboration
can elicit a sense of equity in children who had previously not
shown advantageous inequity. Specifically, from the findings of
Blake et al. (2015) it was unclear whether Indian children,
recruited from the same communities sampled here, do not show
AI at all, or it was not elicited under the windfall conditions present
in that study. Our findings reveal that these children show AI by
late middle childhood under collaborative conditions. It is thus
possible that AI is present after collaboration during childhood in
other societies, where it was absent under windfall conditions.
Additionally, Blake et al. (2015) found that AI emerged under
windfall conditions in children from the same rural Canadian pop-
ulation during middle childhood, in line with other North Ameri-
can samples, where AI emerges between 8 and 9 years of age
(Blake & McAuliffe, 2011; Blake et al., 2015; McAuliffe et al.,
2013; Shaw & Olson, 2012). Our findings suggest that in a popula-
tion that shows AI under windfall conditions (Blake et al., 2015),
collaboration elicits AI early in middle childhood, an age range that
did not show AI under windfall conditions. Overall, the emergence
of AI in India and the early emergence of AI in Canada provide fur-
ther support for the Equity Hypothesis. Specifically, these results
extend the findings of Hamann et al. (2011) and Warneken et al.
(2011) to show that collaboration can engender a sense of equity
within a society in which children show no such tendencies with
windfall gains, and at an age where children have not shown these
tendencies under windfall conditions (Blake et al., 2015). This con-
verging evidence is consistent with the hypothesis that the
increase in children’s equity after collaboration may represent a
universal process (Tomasello & Vaish, 2013; Tomasello et al.,
2012), the onset of which appears to differ across these diverse
societies. Overall, our analysis of the age of emergence of AI after
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collaboration also favors the Equity Hypothesis over the Generosity
Hypothesis.

It is perhaps surprising that children from the Canadian sample
did not display AI in the Parallel work condition, given that they
showed it in a windfall situation (Blake et al., 2015). However, par-
allel work and windfall are very different contexts. Specifically, in
other studies where a child and a partner work in parallel, children
were reported to attend to criteria of merit (e.g. Baumard, Mascaro,
& Chevallier, 2012; Kanngiesser & Warneken, 2012). Furthermore,
Benozio and Diesendruck (2015) found that when children
engaged in effortful work they shared less of their earned
resources. Therefore, it appears that children are less inclined to
share resources equally that they obtained by themselves, working
in parallel with a partner, as compared to windfall resources.

3.2. Origins of equity preference

Our findings raise the question about the source of this equity
preference. One possibility is that concerns for equity emerge in
collaborative contexts (Tomasello & Vaish, 2013; Tomasello et al.,
2012). In this framework, the interests of every collaborative part-
ner must be balanced in order to achieve mutually satisfactory out-
comes that maintain cooperation. When human collaborative
partners have contributed equally to acquiring resources, the dis-
tributive strategy that will maintain cooperation is equity. This
proposal is supported by recent studies that show equal sharing
after collaboration amongst children (Warneken et al., 2011) but
not chimpanzees (Hamann et al., 2011; Ulber et al., 2017), as well
as sharing in proportion to effort between collaborators (Hamann
et al., 2014). The current study contributes to this line of evidence
by demonstrating that across two societies, collaboration can also
lead children to destroy the resources acquired in order to achieve
equity.

Another possibility, which is not necessarily in conflict with the
first, is that the preference for equity we observe is the result of
behavioral conventions adopted from authorities such as parents,
unrelated adults, or older peers. These norms are internalized or
acted on in the interest of signaling to others that one is behaving
according to social expectations (Chudek & Henrich, 2011). In this
case, such a norm may be specific to the collaborative context and
likely to prescribe that the spoils of collaborative effort should be
distributed according to effort (equal work = equal pay). Thus, the
Indian children show an equity preference in collaborative, but
not other contexts, and the Canadian children show this preference
earlier in collaborative than other conditions. Distinguishing
between the possible sources of this preference will require further
studies. In sum, our findings show that collaborating to attain
resources leads children to sacrifice a relative advantage in order
to achieve equity.

3.3. Two mechanisms of inequity aversion

This study provides additional evidence for the stability of the
emergence of DI and variability in the emergence of AI, in this case
across resource acquisition contexts. Blake et al. (2015) found that
although variability existed in the age of emergence across soci-
eties, DI was present in all seven populations included in the study.
Here once again we see evidence that DI is present in both popula-
tions, though emerging at different ages. Within these populations
we saw consistency in the age of emergence for DI for resources
obtained collaboratively or through parallel work, demonstrating
stability across these contexts. While we see stability in DI, we also
find evidence for the specificity of the contextual factors that may
lead to AI. AI appears to emerge during middle childhood, but only
in certain societies (Blake et al., 2015). In the current study, AI
emerges for collaboratively obtained resources in both societies,
but not for those obtained through parallel work. Studies with
non-human primates suggest that DI may occur in some species
(Brosnan & de Waal, 2014), whereas AI is rare, and likely specific
to humans. Taken together, the evidence suggests that DI may be
a more common feature of human psychology, potentially one
we share with our recent evolutionary relatives, whereas AI is
likely more sensitive to factors that vary both across societies
and the context in which resources are obtained.

3.4. Limitations

There are a number of interpretive limitations in the current
study that will require future investigation to better understand
the processes that result in greater equity after collaboration. First,
our study did not explore the possibility that collaboration leads to
greater generosity in ages outside of our selected range. For exam-
ple, it is possible that sharing after collaboration in younger chil-
dren is motivated by generosity, and later this motive shifts to
equity. To further investigate this possibility, future research
should investigate the Equity and Generosity Hypotheses with an
extended age range that includes two- and three-year-olds, who
have been found to share more equitably after collaboration
(Hamann et al., 2011; Ulber et al., 2015; Warneken et al., 2011).

A further question relates to the specific mechanism that leads
older children to favor equity after collaboration. Specifically, does
the observed equity preference depend on the resources obtained
or the relationship between collaborators? It is possible that col-
laborating to obtain resources creates a sense of joint ownership
over those resources. If this were the case, we would expect AI to
appear only when distributing the jointly earned resources with
the collaborative partner. Thus, differences in perceived ownership
may serve as a potential mechanism to explain children’s increased
preference for equity with resources obtained through collabora-
tion (joint ownership) compared to those obtained through parallel
work (individual ownership). Although children in this age range
may understand joint ownership (Huh & Friedman, 2017), the
specific role that ownership plays in fostering children’s distribu-
tional preferences for collaboratively obtained resources will
require further study. Alternatively, collaboration may activate a
preference for equity that extends beyond the specific resources
obtained with the collaborator. Plötner et al. (2015) found evidence
that children extend preferences to collaborators outside of the
immediate context of collaboration, but it is unclear if these pref-
erences extend to equity. Relatedly, children show greater equity
between in-group members (Fehr et al., 2008), especially friends
(Moore, 2009). The work of Plötner et al. (2015) suggest that col-
laboration may foster group cohesion with similar prosocial effects
to minimal group membership, so the type of social bonds created
within collaborative interactions and how they extend to sharing
behavior will be an important area for future research.

Because our design kept the work contribution constant
between participants and across conditions, our findings do not
address the potential role of merit in terms of amount of work-
effort. Children use principles of merit when dividing collabora-
tively obtained resources (Hamann et al., 2014), but the impor-
tance of merit may vary across societies (Schäfer, Haun, &
Tomasello, 2015). Therefore, our findings do not differentiate
between a generalized preference for equity and a preference for
merit-based equity (equal pay for equal work). Investigating these
potential mechanisms in future studies will provide deeper under-
standing of the nature of the influence of collaboration on chil-
dren’s sharing.

Even though the current study does not distinguish between
the relative importance of these potential processes, this does
not affect our primary research question, which is to differentiate
between the role of generosity and equity in children’s sharing



J. Corbit et al. / Cognition 168 (2017) 344–356 355
after collaboration. Having found support for the Equity Hypothesis,
future research should explore the component processes that fos-
ter this preference.

4. Conclusion

In sum, this study provides evidence that collaboration leads
children in India and Canada to a strong sense of fairness, not
observed under parallel work conditions. This sense of fairness
favors equity over generous or prosocial motives. Presented with
an opportunity to endow partners with a relative advantage, chil-
dren rejected these generous allocations regardless of how the
resources were obtained. However, when presented with a per-
sonal relative advantage, children who collaborated sacrificed this
advantage in favor of equity.
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