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Abstract

We study experimentally how children and teenagers (5 to 16 years old) perceive
redistribution when outcome differences are based on merit. Two participants compete
in an effort task. The vector of points allocated by the experimenter to the winner
and loser is (3,1). An outside participant has control over 4 extra points and chooses
between a compensatory rule (1,3) that equalizes final payoffs, an equitable rule (2,2)
that preserves the payoff difference, and a meritocratic rule (3,1) that replicates the
experimenter’s incentive scheme. We find that the most and least common choice
in all age groups are the compensatory and the meritocratic allocation, respectively.
Still, the developmental trajectory is non-monotonic. Compensatory allocations are
hump-shaped in age, indicating that children become averse and then tolerant to
inequality. Equitable allocations are U-shaped in age with a peak in late elementary
school. Meritocratic choices are weakly decreasing in age. Last, family income and
socioeconomic status had no effect on the redistributive preferences of participants in
the 11 to 14 age range.
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1 Introduction

Redistributive politics is a cornerstone of policy debates. While preference for redistri-

bution in the population is affected by a myriad of factors including culture (Alesina

and Giuliano, 2011) and political inclinations (Thorisdottir et al., 2007; Pontusson and

Rueda, 2008), two elements are especially important in determining the intrinsic tolerance

of an individual for inequality: personal consequences and origin of the inequality. The

experimental literature on other-regarding concerns has documented that people do not

like unequal treatment (Fehr and Schmidt, 2006). However, many are able to inflict it in

dictator games, where they have the possibility to share money between them and others

(Engel, 2011). These attitudes are common knowledge and reflected in ultimatum games,

where significant shifts towards equal sharing are observed when unequal treatments can

be punished (Oosterbeek et al., 2004). Overall, and not surprisingly, individuals who are

personally isolated from the negative consequences of inequalities are typically less prone

to redistribution. Perhaps more subtly, inequalities resulting from luck, effort and tal-

ent are perceived, and therefore accepted, differently. People who believe that inequality

is rooted in luck have lower tolerance for inequality (Fong, 2001; Konow, 2000). These

tendencies are observed both in empirical studies and in the laboratory.

Social preferences and redistributive concerns have been the object of substantial ex-

perimental research.1 Yet, two important questions have been only partially addressed.

First, how much of the intrinsic tolerance to inequality depends on the source of the

inequality? More precisely, what do people tolerate when we strip choices of trade-offs

between self-interest, efficiency and fairness concerns that are often present in paradig-

matic settings? Second, how does the tolerance to inequality develop from childhood to

adulthood? These two problems have been studied separately in the recent literature. Of

special interest for our purpose is the research by the FAIR group in Norway. We retain

three specific studies. First, Cappelen et al. (2019) and Alm̊as et al. (2020) address the

first issue by endowing outside observers with the ability to choose the allocations, hence

removing personal interests. Cappelen et al. (2019) show that impartial observers choose

a more egalitarian redistribution when differences in outcomes are more likely driven by

luck than productivity. Alm̊as et al. (2020) consider a large representative population of

Americans and Norwegians and show that inequalities due to luck and productivity are

both considered fair by a large fraction of Americans and both considered unfair by a large

fraction of Norwegians. Second, Alm̊as et al. (2010) study dictator choices in a population

1Prominent examples include Charness and Rabin (2002) on tests to determine the nature of social
preferences, Cappelen et al. (2013) on fairness views about risk-taking and Andreoni et al. (2020) on
ex-ante vs. ex-post fairness.
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of children and adolescents and find that, as they age, children are more willing to accept

inequalities resulting from differences in performance.

The present study addresses the developmental trajectory of the intrinsic perception of

inequality driven by differences in productivity. To this purpose, we combine a population

of children and adolescents as in Alm̊as et al. (2010) with a redistribution by an impartial

observer as in Cappelen et al. (2019) and Alm̊as et al. (2020). We therefore remove the

trade-off between self-interest, efficiency and fairness. We also remove any uncertainty

about the origin of the payoff differences. Instead, we focus exclusively on the perception

by children of merit-based inequalities.

In our experiment, participants engage in a competitive task where dexterity and

effort determines performance (Gill and Prowse (2012)’s slider task). The winner obtains a

higher payoff than the loser, and an impartial observer allocates additional payoffs between

the two of them. We consider three possible choices for the observer: compensatory (a

higher payoff to the loser in order to equalize final payoffs), equitable (same payoff to

both competitors so as to preserve the difference) and meritocratic (a higher payoff to the

winner to reinforce the merit-based difference). Our main population consists of children

from 5 years old (kindergarten) to 16 years old (10th grade) from an upper-middle class

private school in Los Angeles. We also study the choices of middle schoolers in a low-

income public school in the same geographic area as well as the behavior of two control

populations (teachers from the first school and college students).

We obtain the following insights. First, the most common choice in all age groups is

the compensatory allocation (around 45%) and the least common one is the meritocratic

allocation (around 16%). We conjecture that the framing of our problem–where a merito-

cratic choice implies preserving the inequality ratio but increasing the total difference–may

have contributed to an unfavorable view of this option. Second and more importantly, we

observe significant and non-monotonic changes across ages. Compensatory allocations are

hump-shaped in age and equitable allocations are U-shaped in age with the peaks reached

in late elementary school (around 10 years old). Meritocratic choices are weakly decreasing

in age, with a comeback in the last grade. The behavior of our college students is similar

to that of our oldest school-age (16 years old) participants. Third, we elicited the partici-

pants’ perceived performance and found that individuals who think they performed worse

than their rival in the competition task chose more often the compensatory allocation and

less often the meritocratic one when they acted as impartial observers. Therefore, people

tend to treat others the way they would like to be treated. This effect is stronger among

participants who also reported that the task was difficult. Finally, and to our surprise,

the behavior of middle schoolers in the private and public schools was virtually identi-

cal. Thus, family income and socioeconomic status had no effect on the redistributive
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preferences of participants in the 11 to 14 age range.

Our study complements the literature on social preferences and redistributive con-

cerns cited earlier. The latter has mostly concentrated on adult behavior, and we offer a

developmental perspective to the observed attitude of adults in related paradigms. The

behavior of our own control population is very similar to the oldest school-age cohort, and

consistent with adults in other studies. Our experiment is also related to developmental

studies of social preferences in children (Fehr et al., 2008; Brocas et al., 2019), adolescents

(Fehr et al., 2013), and over the entire life cycle (Cobo-Reyes et al., 2019). This literature

focuses on paradigms exhibiting a strong self-interest component and addresses trade-offs

between self and others. Even though our design is built to study a different trade-off, we

find that some developmental features observed earlier, such as the gradual increase in fair-

ness concerns over childhood and the growing importance of trade-offs during adolescence

seem to be at the origin of the choices of our participants.

2 Experimental design

We propose a simple game where a third-party dictator, or impartial observer, chooses

how to allocate rewards between two competitors of an effort task. Since we focus on

a population of children and adolescents, we implement a modified set of procedures

compared to standard laboratory experiments run with adults. In Brocas and Carrillo

(2020a), we describe the methodological challenges that arise in studies with children and

we offer some general guidelines to address those obstacles.2 Here, we follow these general

principles.

Population. The experiment was conducted in two populations of children (lila and

king) and two control adult groups (usc and teachers), for a total of 709 subjects.

• lila. Our main school-age population consists of 465 students at the Lycée International

de Los Angeles (LILA), a French-English bilingual private school in Los Angeles. We

enrolled participants from Kindergarten to 10th grade (5 to 16 years old).

• king. Our secondary school-age population consists of 138 middle school children (6th

to 8th grade, 11 to 14 years old) from the Film and Media Magnet at Thomas Starr

King Middle School (KING), a public school in Los Angeles.

2In a nutshell, the principles are: (i) adapt the length and procedures to a population with limited
attention span; (ii) offer age-appropriate incentives (possibly different at different ages); (iii) present the
task in a way that subjects are not required to possess strong analytical skills to participate (e.g., graphical
interfaces and simple instructions); (iv) avoid, whenever possible, mixing children with very different
backgrounds, and (v) include, also whenever possible, a benchmark adult comparison group.
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• usc. Our first control adult population (A) consists of 72 college students from the

University of Southern California (USC).

• teachers. Our second control adult population (T) consists of 34 teachers at LILA in

all disciplines and all grades (elementary to high school).

Notice that, with some exceptions (e.g., Cobo-Reyes et al. (2019)), studies with children

do not recruit an adult population. They either rely on the existing literature to compare

with adult behavior or they refrain from making any comparison. We believe it is key

to include an adult control group that follows identical procedures in order to establish

a behavioral benchmark (Brocas and Carrillo, 2020a). At the same time, it is important

to acknowledge that the comparison is imperfect. In our case, the majority of students at

LILA are from caucasian families of upper-middle socioeconomic status. After graduating,

they typically attend well-ranked colleges in Europe and North America (including USC).

Despite some differences in nationality, family background and size of peer group, the

lila and usc populations match ‘reasonably’ well. By contrast, and as we will develop

in section 3.4, backgrounds are extremely different between king and lila, even though

the schools are located less than one mile apart. Finally, teachers are less directly

comparable to lila than usc. They are older than usc and working professionals rather

than students. They constitute a different but also interesting benchmark, since they are

in close contact with lila students and live in the same environment. Table 1 summarizes

the subjects in our sample.

lila king usc teachers

Grade K 1 2 3 4 5 6 7 8 9 10 6 7 8 A T
# 55 49 46 53 40 31 54 67 22 14 34 77 43 18 72 34

Table 1: Summary of participants by grade and population

Procedures. We ran 43, 13 and 6 sessions at LILA, KING and USC respectively, with

8 to 14 participants in each session. Sessions at LILA and KING were run in classrooms

during school hours with individual partitions to preserve anonymity. Sessions at USC

were run at Los Angeles Behavioral Economics Laboratory (LABEL) in USC’s Department

of Economics. For each school-age session, we tried to have male and female participants

from the same grade, but for logistic reasons we sometimes had to mix subjects of two

consecutive grades (naturally, we never mixed lila and teachers in the same session).

Procedures were identical in all cases, except for payments as detailed below.

The experiment consists of two games programmed in ‘oTree’ (Chen et al., 2016) and

implemented on touchscreen Surface Pro PC tablets through a wireless closed network.
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The first game, which is the object of this study, is a third-party dictator game that

we describe below. After a short break, we moved to the second game, a two-person

dynamic game of complete information. The findings of the second game are discussed in

a different article. The two games are sufficiently different that we are not worried about

cross-contamination. Nevertheless, to avoid any concern, we always performed the two

games in the same order (dictator followed by dynamic game), randomly and anonymously

re-matched subjects between the two games, and did not announce any result of the first

game (outcomes or payoffs) until the second game was finished.

Third-party dictator game. Our participants played the role of a third-party dictator

who chooses how to allocate 4 tokens between two competitors of an effort task, a winner

who has already secured 3 tokens for winning and a loser who has secured 1 token for

losing. We impose on the dictator a minimum of 1 token to be given to each individual, so

that the subject chooses between only three options (x, y) of x tokens for the winner and

y tokens for the loser. The “meritocratic” choice (3, 1) replicates the incentive scheme of

the experimenter. The “equitable” choice (2, 2) provides equal payments to both competi-

tors independently of their effort and success. The “compensatory” choice (1, 3) reverses

payments so as to equalize final payoffs. The object of the study is to determine whether

age affects the tendency to favor one alternative over the others.3

A formulation of our problem closer to the existing experiments would be to start with

an initial allocation (6, 2) that can be changed by the observer to (5, 3) or (4, 4).4 While

these two designs are identical except for the framing of the problem, one attractive fea-

ture of our setup is that it highlights the three basic approaches to deal with inequality:

reinforce (3, 1), maintain (2, 2) or eliminate (1, 3). At the same, and as we will discuss

below, choosing no redistribution from a (6, 2) allocation earned on merit may psycholog-

ically be perceived differently than reinforcing a (3, 1) allocation with yet another (3, 1)

distribution.

Implementation. We consider the following timing. First, we informed participants

that they were going to play two tasks, a competition task and a dictator task.5 For the

competition task, participants would be randomly and anonymously grouped in pairs and

compete in an effort-intensive task. Following Gill and Prowse (2012), we employed sliders.

Participants would face a screen with 39 non-aligned sliders, each starting in a random

3While we think that these labels capture well the different options, we do not have strong preferences
over terminology.

4The existing literature typically starts with maximal inequality (n, 0), so that the third-party can
only reduce inequality. It also permits to reverse the inequality through a higher final payoff for the
low-performance individual (e.g., (0, n)), although such an option is virtually never chosen in practice.

5To avoid priming, the tasks were called “the slider task” and “the observer task”, respectively. At no
point in the experiment participants heard the word ‘dictator’.
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position between 0 and 100 (but different from 50). The participant in each pair who put

more sliders at the median position (50) in 90 seconds would win.6 Before playing the

game, we let them familiarize with the task by asking them to set 3 sliders at the median

position at their own pace. Figure 1a provides a screenshot of the competition task with

four sliders at 50 and 31 seconds left.

Second, we explained the rules of the dictator task, including the three allocation

options. We highlighted the following elements. All participants were going to play both

the dictator task and the competition task. Each task would be played with different people

in the room, so that if a person was the dictator of two given competitors, neither of these

competitors would be his/her dictator. All participants would first play the dictator task,

allocating tokens between a future winner and a future loser of the competition task, and

then play the competition task. All decisions were private and all interaction anonymous.

Feedback would be provided only at the end of the experiment. It would consist only of

two elements, whether they won or lost the competition task and the number of tokens

received from the anonymous dictator.

Third, participants played the dictator task. We put special emphasis on presenting

the task using a simple, graphical, non-analytical interface that young children could easily

grasp (Brocas and Carrillo, 2020a). Figure 1b presents a screenshot of the dictator task.

At the bottom of the screen, participants could see their endowed tokens. To implement

their desired allocation, they would simply tap on the dashed token silhouettes of the

winner (represented by a trophy) or the loser (represented by a crossed-out trophy) and

a token would immediately move from the bottom row to the new location. The screen

also showed the tokens already accumulated by the winner and the loser. Notice also that

tokens were displayed in a way that young participants could easily compare the tokens of

the winner and loser. Subjects could move around tokens as many times as they wanted.

The allocation would become final only after the participant pressed the ok button, at

which point the screen would become blank with a “please wait” sign.

Fourth, participants played the competition task. At the end of the 90 seconds they

were only told the number of sliders correctly put on 50, an information they could see

while performing the task.

Fifth, after playing the competition task, we announced that they could change their

decision in the dictator task. We presented a screen with their previous choice. They could

press either ok to keep that allocation or change to select a new one. We also announced

that no new opportunities for change would be present after that. The instructions are

6If they both put the same number of sliders, we would use as tie-breaking rule that the subject who
took less time to reach that number would win. Subjects were never informed of the performance difference
between winner and loser.
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included in Appendix A.

(a) Competition task (b) Dictator task

Figure 1: Screenshots

The timing of the game is summarized in Figure 2.

-sInstructions

competition & dictator dictator

sTask 1

competition

sTask 2 Reallocations
dictator

Figure 2: Timing of the experiment

Remarks. While we considered the possibility of having each participant play only

one task (dictator or competition), it was impractical as it would reduce to one-third the

number of observations for the task of interest. More importantly, in the pilot study we

realized that informing children that they would play both tasks helped the younger ones

put themselves in the shoes of a winner and a loser, thereby assimilating how it would feel

and what to expect being in either position. The only drawback of this design is that the

performance in the competition task may affect the third-party allocation. However, our

timing prevents that possibility. Finally, our sequence allowed us to address an interesting

question, namely whether participants modify their allocation after experiencing the task.

Payments and duration. Following Brocas and Carrillo (2020a), we used different

payment schemes with different populations. School-age students from 6th grade and

above and adults earned $1 per token paid immediately at the end of the experiment in
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cash (usc) or with an amazon e-giftcard (lila, king and teachers, since cash transfers

are not allowed in the schools). For students in elementary school (K to 5th), we set up a

shop with 20 to 25 pre-screened, age-appropriate toys and stationery (bracelets, erasers,

figurines, die-cast cars, trading cards, apps, calculators, earbuds, gel pens, squishies, etc.).

Before the experiment, children were taken to the shop and showed the toys they were

playing for. They were instructed about the token prices of each toy and, for the youngest

subjects, we explicitly stated that more tokens would result in more toys. At the end of

the experiment, subjects learned their token earnings and were accompanied to the shop

to exchange tokens for toys.7

The game studied in this paper lasted about 15 minutes. The entire experiment,

including the other game and payment, never exceeded one school period (50 minutes).

Participants earned between 2 and 6 tokens in this game, therefore $2 to $6 for 6th graders

and above. Average earnings in the entire experiment (and not including show-up fees)

were $12.0 (lila), $12.8 (king), $12.4 (usc) and $13.7 (teachers). To compensate for

the opportunity cost of time and following LABEL procedures, we paid an extra $5 show-

up fee to the adult control groups (usc and teachers). Token prices were such that

all elementary school participants (K to 5th grade) obtained at least three toys, although

there was considerable variance in quantity and type of toys selected. We spent on average

$5 per child in toys, which is more generous than typical experiments in these age groups.

Questionnaire. At the end of the dictator game, we asked the participants to report

how difficult they felt the slider task was (‘Hard’, ‘Medium’, ‘Easy’ or ‘I don’t know’) and

how well they thought they performed compared to their competitor (‘Better’, ‘Equal’,

‘Worse’ or ‘I don’t know’). These questions were not incentivized.8 We chose this timing to

avoid a demand effect that could induce participants to modify the allocation in response

to the task questions. At the end of the experiment we collected information regarding

“gender”, “grade”, “date of birth”, “number of siblings” and “favorite subject at school”.

3 Results

We first concentrate on lila and compare it to usc and teachers. While the lila

pool is not representative of the US population, it is homogenous, making it possible to

7The procedure emphasizes the importance of accumulating tokens while making the experience en-
joyable. At this age, a toy is also a significantly more attractive reward than money. Most children are
familiar with this method of accumulating tokens that are subsequently exchanged for rewards since it is
commonly employed in arcade rooms and fairs.

8While it is obviously better to ask incentive-compatible questions, they are sometimes difficult to
implement in a natural way, especially with young children. In our experience, many children are eager to
report truthfully their beliefs if the question is clear. The answers, however, should be taken with caution.

8



perform meaningful age comparisons. Indeed, as shown in previous research (Brocas and

Carrillo, 2019; Charness et al., 2019), the behavior of children is highly dependent on a

variety of economic and demographic characteristics. Pooling participants from different

backgrounds and schools introduces confounds that hide developmental trajectories. We

avoid these confounds by recruiting children from the same school, who follow the same

curriculum and have similar social and economic conditions. Also, there is less mobility to

and from LILA than in most US schools since mastering the french language is a key con-

dition for admittance and a main reason for staying at the school. It is therefore common

to observe children following the curriculum from pre-K to 12th grade. Importantly, one

unique feature of our sample is the large age span (from 5 to 16 years old), which allows

us to study main features of the developmental trajectory in a given paradigm. It sets a

benchmark for relevant comparisons with other populations.

3.1 Choice evolution with age

We first describe the average proportion of meritocratic, equitable and compensatory

allocations in the initial choices made by participants in grades K to 10 from lila, with usc

(A) and teachers (T) as the control populations. Figure 3a summarizes this information.
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Figure 3: Third-party allocation choice

To our surprise, the meritocratic allocation (3,1) is the least favored option in all

grades, ranging from 0% in 9th grade to 29.4% in T. This may be due in part to our
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framing of the problem. Indeed, and as discussed in the experimental design (section 2),

we conjecure that a larger fraction of subjects would have chosen no redistribution (i.e.,

the meritocratic allocation) if we had initially provided 6 tokens to the winner and 2 to

the loser. By contrast, the compensatory allocation (1, 3) is the most popular in the vast

majority of grades, with choices ranging from 28.6% in 1st grade to 74.2% in 5th grade.

Figure 3a also suggests important changes in allocations with age.

We next perform a statistical comparison across ages. To increase the statistical power,

we group the school-age participants in four naturally clustered age categories: younger

elementary C1 (K-1-2; 150 subjects), older elementary C2 (3-4-5; 124 subjects), middle

school C3 (6-7-8; 143 subjects), and high school C4 (9-10; 48 subjects).9 Figure 3b depicts

the same information as before given the new categories.

We perform a pairwise comparison of proportions across age categories controlling the

false discovery rate to account for multiple comparisons. We find a statistically significant

increase in the proportion of compensatory allocations between C1 and C2 (p < 0.001)

as well as a significant decreases between C2 and C3 (p = 0.038) and between C2 and

C4 (p = 0.033). We observe a marginally significant decrease between C1 and C2 (p

= 0.074) for the equitable allocation. In the absence of correction, this effect is boosted

(p = 0.012) and accompanied by a significant increase between C2 and C4 (p = 0.040).

Meritocratic choices decrease between C1 and C2 (p = 0.022) and between C1 and C3

(p = 0.042) with no additional effect in the absence of corrections. Finally, comparing our

oldest school-age participants with the control populations, we find no difference between

C4 and A for any choice and a small decrease in equitable choices between C4 and T

(p = 0.055). While a lack of significance may be partly due to the reduced number of

observations in these age-categories, they also suggest that the behavior of high schoolers

is not very different from that of young adults of comparable characteristics.

To sum up, compensatory choices are hump-shaped, equitable choices have a slight U-

shape tendency, and meritocratic choices are weakly decreasing in our school population.

3.2 Regression analysis

The analysis in the previous section suggests significant differences in allocations across

ages. To study in more detail these differences as well as other determinants of behavior,

we examine decisions at the individual level. We consider three set of Probit regressions,

where the dependent binary variable is the initial allocation chosen by the individual:

compensatory (columns (1) and (2)), equitable (columns (3) and (4)) and meritocratic

(columns (5) and (6)). For the dependent variables, we consider in columns (1), (3) and

9High schoolers have, unfortunately, significantly fewer subjects.

10



(5) the variable Age in months and its quadratic term Age 2 to account for potential non-

linearities. As an alternative approach, we consider in columns (2), (4) and (6) dummy

variables for the age groups with C2 as the omitted category. In all cases, we include

dummy variables for gender (Male = 1), whether the participant has one or more siblings

(Siblings = 1), and the favorite topic at school to capture self-reported analytical inclina-

tion (STEM = 1).10 Table 2 summarizes the results of the regression and Figure 4 depicts

the quadratic best fit of the three allocations as a function of age.

compensatory equitable meritocratic
(1,3) (2,2) (3,1)

(1) (2) (3) (4) (5) (6)

Age 0.049∗∗∗ — -0.026 — -0.041∗∗ —
(0.012) (0.012) (0.014)

Age 2 -0.00018∗∗∗ — 0.00008 — 0.00016∗∗ —
(0.00005) (0.00005) (0.00006)

C1 — -0.765∗∗∗ — 0.418∗∗ — 0.609∗∗

(0.157) (0.157) (0.197)

C3 — -0.382∗ — 0.371∗ — 0.091
(0.159) (0.163) (0.216)

C4 — -0.558∗ — 0.497∗ — 0.169
(0.217) (0.218) (0.285)

Male -0.161 -0.176 0.074 0.090 0.140 0.142
(0.121) (0.122) (0.120) (0.121) (0.150) (0.150)

Siblings -0.016 0.025 -0.135 -0.157 0.245 0.232
(0.137) (0.138) (0.136) (0.137) (0.177) (0.177)

STEM 0.072 0.038 0.066 0.095 -0.230 -0.226
(0.122) (0.125) (0.122) (0.125) (0.154) (0.156)

Constant -3.125∗∗∗ 0.348∗ 0.988 -0.516∗∗ 1.597 -1.496∗∗∗

(0.732) (0.170) (0.705) (0.172) (0.830) (0.230)

AIC 631.56 627.59 634.57 630.29 377.44 380.86
LL -309.8 -306.8 -311.3 -308.1 -182.7 -183.4
# obs. 465 465 465 465 465 465
(standard errors in parenthesis) ∗ p < 0.05; ∗∗ p < 0.01; ∗∗∗ p < 0.001

Table 2: Probit regressions of initial allocations

The results of the Probit regressions confirm the interesting age dynamics highlighted

in section 3.1. Compensatory allocations are humped-shaped in age, with a large (Figure

10STEM refers to a preference for either Mathematics or for Science/Technology. Consistent with
the curriculum of the school, the three other categories offered were Languages, History/Geography and
Arts/Music, which we globally refer to as ‘Arts & Humanities’.
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Figure 4: Evolution of allocations with age

4), and very significant concavity coefficient (Table 2, column (1)). This is confirmed in

column (2), where we observe that the oldest elementary children (the omitted category

C2) are the most prone to equalize final payoffs. In other words, ex-post fairness indepen-

dently of merit is developed through childhood and reaches its peak by 10-11 years of age.

The pattern is the opposite for the equitable allocation, namely U-shaped in age, except

that the convexity is mild (Figure 4) and statistically not significant (Table 2, column (3)).

This is mainly due to the “jump” between older elementary and middle school children.

Indeed, as reflected in column (4), the equitable choice is statistically higher in C1, C3

and C4 than in C2. Finally, meritocratic choices are decreasing and convex in age (Table

2, column (5)), yet small in absolute terms for all ages (Figure 4). It increases towards

the end of our age-sample due to the higher choices of our 10th graders. The categorical

approach in column (6) reports a decrease in the likelihood of meritocratic allocations

between C1 and C2 and no significant changes afterwards.11

Contrary to the existing literature on social preferences in children and teens (Fehr

et al., 2013; Brocas and Carrillo, 2020b) but similar to the literature on inequality ac-

ceptance in children and teens (Alm̊as et al., 2010), we found no effect of gender. It is

possible that our presentation makes it ambiguous to determine which is the “fair” allo-

11We also performed a spline regression (omitted for brevity) and obtained very similar results. Com-
pensatory allocations are first increasing then decreasing both very strongly and significantly, with a knot
at 124 months. Equitable allocations are first decreasing then increasing both mildly but statistically
significantly, with a knot at 126 months. Meritocratic allocation are mildly but significantly decreasing up
to 9th grade and with a steep and significant increase after the knot at 190 months to capture the behavior
of 10th graders. Given the similarity of all three regressions (quadratic, categorical and spline), we are
reasonably confident about the general trends.
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cation.12 We expected but did not find that children with siblings would allocate more to

the loser, as they are more accustomed to adult-induced redistribution. Finally, favorite

school topic did not affect choices either. While we have shown that individuals with a

preference for STEM perform better in strategic, dominance-solvable games (Brocas and

Carrillo, 2019), we had no reason to believe that analytical orientation would be correlated

with redistributive concerns.

3.3 Revision of allocation

An important question is whether the allocation motives of participants may be affected

by their perception of the competition task, and modified after experiencing its difficulty.

Table 3 describes the initial (rows) and final (column) allocation choices of the 465 lila

participants, that is, before and after completing the competition task. Table 4 reports

the distribution of the reported perceptions of their performance (left) and the difficulty

of the task (right).

final
(1,3) (2,2) (3,1)

(1,3) 170 29 11
initial (2,2) 34 143 11

(3,1) 6 15 46

Table 3: Change in allocation choices

Perceived performance Perceived difficulty
Better Equal Worse Don’t know Hard Medium Easy Don’t know
0.28 0.16 0.18 0.38 0.13 0.50 0.26 0.11

Table 4: Perception about performance and task difficulty

From Table 3, we notice that the majority of our school-age participants (77.2%) de-

cided to maintain the initial choice. Among those who changed their allocation, we observe

similar proportions of decrease (51.9%) and increase (48.1%) in the amount allotted to the

winner. From Table 4, we observe more frequent reports of better performance and easier

task than worse performance and difficult task. However, more than half of the subjects

reported uncertain or average beliefs.

We next perform the same Probit regressions as in Table 2 except that we consider the

final (instead of initial) dictator allocation, that is, after any possible change of mind. We

12Gender differences have been found regarding inequality acceptance in adults (Almås et al., 2020).
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include dummy variables for perceived performance (Worse = 1) and perceived difficulty

(Easy = 1).13 Indeed, while the allocation to other persons should be independent of the

individual’s assessment of task difficulty and own performance, we conjecture that such

beliefs may affect the choices, especially given the possibility to change the allocation after

experiencing the task. Interestingly, Worse and Easy are negatively correlated (Pearson

Correlation = −0.178, p < 0.001), suggesting that people associate their relative perfor-

mance to the difficulty of the task, even though the task is the same for both competitors.14

Results of the Probit regression are reported in Table 5.

The effect of age on final allocations reported in Table 5 is very similar to the one we

obtained when we considered initial allocations (Table 2). This is not surprising, given

that most individuals stick to their initial decision and those who change do not move in a

systematic direction. Individuals who think they performed worse than their competitor

are significantly more likely to favor the loser (compensatory) and less likely to favor

the winner (meritocratic). This effect is mostly due to the individuals who revise their

initial allocation.15 Therefore, it seems that the way subjects treat others reflects the way

they would like to be treated. The perceived difficulty of the task has no direct effect on

allocations.

To further investigate that effect, we combined both perceptions into one type taking

4 modalities: performance (worse / not worse) × difficulty (easy / not easy). We ran

the same set of regressions replacing the dummies Worse and Easy by this factor. The

increased likelihood of choosing the compensatory allocation and the decreased likelihood

of choosing the meritocratic allocation are both associated with participants who reported

that they performed ‘worse’ and that the task was ‘not easy.’ In a different Probit regres-

sion, we show that these participants are also the most likely individuals to change their

initial allocation (data omitted for brevity).

3.4 Behavior in middle school across populations

Finally, we are interested in comparing the behavior of middle schoolers across populations.

Our two schools, LILA and KING, are extremely dissimilar despite being located in the

13We decided to group together all performances other than “worse” and all difficulties other than “easy”
to avoid the proliferation of dummy variables. Results are similar but significance is decreased when we
consider all categories separately.

14It is also worth noting that participants are, to a large extent, correct about their perceived per-
formance. Indeed, individuals who report Worse are less likely to win the competition task (Pearson
Correlation = −0.242, p < 0.001).

15Indeed, a regression with only the subjects who change their allocation shows a strong effect of the
dummy Worse on the likelihood of decreasing the allocation to the winner and increasing the allocation
to the loser (data omitted for brevity).
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compensatory equitable meritocratic
(1) (2) (3) (4) (5) (6)

Age 0.045∗∗ — -0.018 — -0.041∗∗ —
(0.012) (0.019) (0.014)

Age 2 -0.00017∗∗∗ — 0.00007 — 0.00015∗ —
(0.00005) (0.00005) (0.00006)

C1 — -0.656∗∗∗ — 0.447∗∗ — 0.372
(0.158) (0.159) (0.196)

C3 — -0.385∗ — 0.397∗ — 0.012
(0.162) (0.164) (0.214)

C4 — -0.438∗ — 0.398 — 0.095
(0.220) (0.222) (0.292)

Male -0.074 -0.090 -0.098 -0.080 0.302 0.298
(0.122) (0.123) (0.121) (0.122) (0.155) (0.154)

Siblings 0.159 0.184 -0.132 -0.1346 -0.064 -0.077
(0.138) (0.140) (0.135) (0.137) (0.171) (0.170)

STEM 0.230 0.193 -0.075 -0.042 -0.265 -0.264
(0.123) (0.126) (0.123) (0.125) (0.158) (0.160)

Worse 0.468∗∗ 0.474∗∗ -0.165 -0.182 -0.820∗∗ -0.792∗∗

(0.160) (0.160) (0.160) (0.161) (0.286) (0.283)

Easy -0.157 -0.143 0.002 -0.035 0.275 0.299
(0.140) (0.140) (0.137) (0.138) (0.160) (0.161)

Constant -3.121∗∗∗ 0.028 0.990 -0.353∗ 1.543 -1.202∗∗∗

(0.754) (0.175) (0.722) (0.176) (0.870) (0.223)

AIC 623.94 623.24 637.3 632.3 369.0 376.6
LL -304.0 -302.6 -310.7 -307.2 -176.5 -179.3
# obs. 465 465 465 465 465 465
(standard errors in parenthesis) ∗ p < 0.05; ∗∗ p < 0.01; ∗∗∗ p < 0.001

Table 5: Probit regressions of final allocations

same neighborhood. Indeed, there is a sharp contrast in their education environment:

curriculum taught (bilingual in LILA vs. monolingual in KING), class size (around 20

students per class at LILA compared to 35 at KING), school size (around 200 middle

schoolers at LILA compared to 2000 at KING) and peer group (some LILA students

are together from preK to 12th grade whereas KING comprises only middle schoolers

who come from elementary schools located all over the city). Most importantly for our

purpose, the socioeconomic background of the two populations is also radically different.

The majority of students in the Film and Media Magnet at KING are Latino (55%)

followed by White (20%) and Asian (12%). They are of low or very low socioeconomic
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status, with 75% living at or below the national poverty level. Only a minority of these

students end up going to college, typically the local community college.

We have shown in previous research the existence of significant differences between

these two schools in the rate of equilibrium behavior in dominance solvable games. We

conjectured that the major factor was the difference in learning environments (Brocas

and Carrillo, 2019). We also expected very different choices in these two schools in our

third-party dictator game. However, we though that differences in redistributive concerns

would most likely be attributed to the contrasting socioeconomic background of the two

populations. Figure 5 reports the redistributive behavior of the 138 participants at king

in 6th, 7th and 8th grade (6K, 7K, 8K). For comparison, we also present the choices by

the 143 lila middle schoolers (6L, 7L, 8L), as already reported in Figure 3.
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Figure 5: Third-party allocation by middle schoolers in king and lila

Behavior is astonishingly similar both across grades and across schools. In all cases,

39% to 48% of the population chooses the compensatory allocation and 40% to 44% the

equitable allocation. There are no statistically significant differences across schools or

grades for any allocation. Differences between lila and king are still not significant

if we pool all middle schoolers together. The choice similarity across schools is, in our

view, surprising and unexpected given the vast differences in the social and economic

environment of the two groups of pre-adolescents in our sample. It suggests that a common

factor underlies their perception of inequality. This perception may be related to the fact

that California has a liberal political tradition. The values shared with children regarding

inequality and redistribution may be similar irrespective of family income, wealth, and

even personal life prospects.
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4 Conclusion

We have reported the results of a study on merit-based allocations among children and

teenagers (from 5 to 16 years old). In our paradigm, an observer allocates points be-

tween a winner and a loser of an effort task and can choose between a compensatory rule,

an equitable rule and a meritocratic rule. The most and least common choices are the

compensatory and meritocratic allocations, respectively. Still, the developmental trajec-

tory is not monotonic. Compensatory allocations are hump-shaped in age, indicating that

children become averse and then tolerant to inequality. Equitable allocations are slightly

U-shaped in age. Meritocratic allocations are weakly decreasing with age. We also found

that participants who believe they lost the competition task are more likely to compen-

sate another loser of the competition. Last, differences in the SES of the household do not

affect the allocation choice of middle schoolers.

As noted earlier, our task deliberately removes self-interest and efficiency considera-

tions. Therefore, we can directly observe how tolerance to inequality develops intrinsically.

The initial increase in compensatory allocations is consistent with developmental studies

on other-regarding concerns in elementary school: young children tend to be selfish (even

spiteful) and they gradually become fair (Fehr et al., 2008; Brocas et al., 2019). The

lower choice of compensatory allocations in middle and high school mirrors the observed

departure from fairness and towards more unequal allocations that trade-off other aspects

such as efficiency, opportunity cost of giving or image concerns (Alm̊as et al., 2010; Fehr

et al., 2013; Brocas and Carrillo, 2020b). The fact that our design abstracts from such

trade-offs provides a clearer picture of preferences that underly allocation choices: with

age, people move away from purely compensatory rules and they learn to tolerate some

inequality.

Meritocratic allocations are puzzlingly infrequent in our pool. We discussed one possi-

bility, namely the unwillingness of observers to actively exacerbate an existing inequality.

Another reason might be that, despite our design efforts, participants interpret the out-

come of the competitive task as luck more than merit. This would be consistent with

existing results in adults (Alm̊as et al., 2020) and adolescents (Alm̊as et al., 2010). The

tendency of losers to compensate other losers together with the absence of a relationship

between perceived difficulty and allocation choice reinforces this explanation. Indeed, we

would expect meritocratic choices from participants who think they triumphed in a dif-

ficult task, but we do not observe such an effect. More generally, even within merit, it

would be interesting to distinguish between inequality tolerance driven by differences in

effort and by differences in talent.

The fact that SES had no impact on the allocations chosen by middle schoolers is highly
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intriguing. We conjectured that low SES students would predominantly choose compen-

satory allocations and high SES students would predominantly choose meritocratic ones.

Instead, we observe the same low tolerance to inequality. It suggests that cultural factors

are more important than personal experience in shaping what we perceive as “reasonable”

at a young age. It has been documented that people tolerate more income inequality when

inequality is larger, and that they adapt their tolerance to actual inequality. This adap-

tation mechanism results in the making of social norms (Schröder, 2017) that transpire in

many empirical findings, namely that some level of inequality is acceptable (Schokkaert

and Devooght, 2003; Konow, 2000). However, disagreement is usually found in terms of

the origin of inequality (Cappelen et al., 2010). Views are sometimes associated with

political inclinations (Thorisdottir et al., 2007; Pontusson and Rueda, 2008; Alm̊as et al.,

2020) and modulated by cultural factors (Alesina and Giuliano, 2011; Luttmer and Sing-

hal, 2011; Alm̊as et al., 2020). Recent findings suggest that predispositions to redistribute

are the same across countries, and the realized schemes are simply reflecting differences

in cultural stereotypes (Aarøe and Petersen, 2014). Our study reinforces the finding that

culture and social norms play a critical role in the perception of inequality, perhaps even

more than the personal situation.
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Martin Schröder. Is income inequality related to tolerance for inequality? Social Justice

Research, 30(1):23–47, 2017.

Hulda Thorisdottir, John T Jost, Ido Liviatan, and Patrick E Shrout. Psychological

needs and values underlying left-right political orientation: Cross-national evidence from

eastern and western europe. Public Opinion Quarterly, 71(2):175–203, 2007.

21



Appendix A. Instructions: LILA (6-11), KING (6-8), USC

Today, we are going to play a few games with you. In all the games, you will earn points that will
be converted into money and placed in your virtual wallet. At the end of the experiment we will
send to your school email address an Amazon e-giftcard with the money you made. You will get
many points today, so hopefully you will be able to get a nice gift card.

TROPHY GAME

There are two tasks in this game: the “Slider Task” and the “Observer Task.” The “Slider Task”
is a competition. You will be matched in pairs with another student in the room, but you will not
know who this person is (see Figure 6 for the corresponding slides).

[ SLIDE 1 ]

You will see sliders with the cursor in a certain position between 0 and 100, in this example it is at
32. Your job will be to move the cursor exactly to the position 50. Whoever puts more cursors in
50 wins. Let’s try one on your screen. This is not for real. It’s just for you to know how it works.

[ Start SLIDER TRAINING ]

Put the cursor at 50. Once you have done it, press NEXT. When the time comes to play the Slider
Task, you will see many sliders on your screen. It will look like this.

[ SLIDE 2 ]

You will have 90 seconds to put as many cursors as possible at 50. You will have to work fast to
beat the other person.

[ SLIDE 3 ]

At the end of the 90 seconds, if you put more cursors at 50 in your screen than the other student
puts in his, you will win the trophy game and receive 3 tokens. if you put fewer cursors than the
other student, you will lose and get only 1 token. Each token is worth $1, so you will earn either
$1 or $3. Is this task clear?

The other task you are going to play is the “Observer Task”. In this task, we give you 4 extra
tokens that you have to allocate between a winner and a loser of the slider task.

[ SLIDE 4 ]

This is you [point to the screen]. We give you 4 free tokens.

[ SLIDE 5 ]

All you have to do is split the 4 tokens between the winner and the loser. There is only one rule.
You have to give at least one token to each. So, do you want to give 3 tokens to the winner who
already has 3 tokens and give 1 to the loser who already has 1 token? Or do you want to give 2
and 2? Or do you want to give 1 to the winner and 3 to the loser? Remember each token is worth
$1. Your screen will look like this.

[ SLIDE 6 ]

You allocate tokens by clicking on the dashed tokens. If you change your mind, you can move
tokens from one player to another. Once you are happy, press OK. Remember that you will play
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both the Slider Task and the Observer Task. However, it is very important to understand that
you will play with different persons. Let’s look at this example.

[ SLIDE 7 ]

You play the Observer Task and allocate tokens to two students who play the Slider Task against
each other. You also play the Slider Task but with different people. So, you will earn 1 or 3 tokens
with the Slider Task and also receive 1, 2 or 3 tokens from an Observer. Since each token is worth
$1, you will get between $2 and $6 dollars just with this game.

OK. The computer will now select the groups.

We will start by playing the “Observer Task” and ask you to tell us how you would like to allocate
your tokens between two students in this room who will play the “Slider Task” in just a moment.
How many to the winner and how many to the loser.

[ Start THIRD PARTY DICTATOR ]

Please choose the allocation and press OK.

[ Wait for participants to finish ]

We will now play the “Slider Task”. In a moment, you will see all the sliders. When you are ready
press START and try to put as many cursors as possible at 50. At the end, you will see how many
cursors you managed to put at 50.

[ Start SLIDER TASK ]

You will now see a reminder telling you what you chose in the Observer Task. Think about it. If
you are happy with the choice you made, click OK. If you have changed your mind, click CHANGE
and re-do the allocation. Then press OK.

[ Start THIRD PARTY REALLOCATION ]

On your screen, you will now see a questionnaire. Please answer the questions. We will tell you at
the end of the session, whether you won the Slider Task and how many tokens you got in total.

[ Start QUESTIONNAIRE 1 about difficulty and performance ]
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Figure 6: Slides projected on screen for instructions
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