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Abstract

The equal division of goods is a long-existing social norm present in societies around

the world. In order to ensure that the egalitarian norm is followed, people engage

in costly enforcement of norm-violating behavior. Despite its importance, little is

known about the emergence of this enforcement and how it develops over time.

Therefore, we take the most commonly-used third-party punishment game where

a third party is added to a dictator game, adapt it for children and run an exper-

iment with 9-18 year-old children and adolescents. We show that already at 9-10

years of age, a small but non-negligible proportion of subjects are costly enforcing

the egalitarian norm. We �nd that this behavior then strongly develops in the

following years: The proportion of egalitarian norm enforcers increases, becom-

ing the most common behavioral type with 11-12 years of age, and the punishers'

behavior fully develops until 13-14 years of age. Following those developmental

changes, the enforcing behavior remains stable until adulthood. We �nd that some

norm enforcers do not only punish sel�sh, but also generous deviations from the

egalitarian norm. Looking at the dictators' behavior, we observe that they increase

their transfer in the direction of the egalitarian norm primarily in the same period

as we observe developmental changes on the punishers' side.
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1 Introduction

Egalitarian norm is a long-existing and widely-pervasive organizing principle. It shapes

our everyday behavior, e.g., when we split the bill in a restaurant or divide the pro�ts

from a business venture, and it functions as a crucial driver behind prosocial behavior

(see Camerer, 2003; Engel, 2011), determining the way in which it is frequently modeled

(Fehr and Schmidt, 1999; Falk and Fischbacher, 2006; Andreoni and Bernheim, 2009).

To ensure that people act according to the norm, societies rely on enforcement mecha-

nisms. In particular, if a person violates the egalitarian norm, una�ected third-parties

commonly punish such behavior (e.g. Fehr and Fischbacher, 2003, 2004). The extent of

punishment might vary, but the punishment itself is robust and widespread, observed in

societies around the globe (Henrich et al., 2006; Bernhard et al., 2006). However, while

many studies focus on egalitarian norm enforcement among adults, much less is known

about its emergence within human development.

Despite a rich body of literature investigating the development of children's other-

regarding preferences (e.g. Fehr et al., 2008, 2013; Almås et al., 2010; Falk and Kosse,

2016; Deckers et al., 2017; Brocas et al., 2017; Sutter et al., 2018), less focus is devoted to

norm-enforcing behavior. Given its relevance, it holds strong interest to shed more light

on the roots of egalitarian norm enforcement. In particular, as children become less self-

ish and more willing to share as they get older (Harbaugh et al., 2003; Benenson et al.,

2007; Fehr et al., 2008, 2013; Bauer et al., 2014; Kosse et al., forthcoming), it is essential

to understand how enforcement, which underpins such behavior, develops. Therefore, in

this paper we investigate the emergence and development of egalitarian norm enforce-

ment. More speci�cally, we take the most commonly-used third-party punishment game

where a third-party is added to a regular dictator game (Fehr and Fischbacher, 2003,

2004; Henrich et al., 2006; Bernhard et al., 2006; Lewisch et al., 2011; Kriss et al., 2016),

adapt it for children's understanding and run an experiment with 9-18 year-old children

and adolescents.

We �nd that already at 9-10 years of age, a small but non-negligible proportion

of subjects are costly enforcing the egalitarian norm. We show that this behavior then

markedly develops in the following years: i) the proportion of norm enforcers increases as

norm enforcers become the most prevalent behavioral type with 11-12 years of age, and

in most of the comparisons across the older age cohorts and across robustness checks, the

enforcers represent more than 50% of the subjects, and ii) the behavior of the punishers

fully develops until 13-14 years of age. Following these developmental changes, the

enforcing behavior remains stable from 13-14 years of age until adulthood. Furthermore,

we �nd that some of the norm enforcers do not only punish sel�sh deviations from the

norm, but are also willing to punish generous deviations. Finally, we show that the
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dictators increase their giving in the direction of the egalitarian norm primarily in the

same period as we observe development on the punishers' side.

Our study contributes to several streams of literature. Primarily, it contributes to the

literature on the development of other-regarding behavior, as we show that already at

9-10 years of age, some subjects are willing to costly punish egalitarian norm deviations,

and that the enforcing behavior increases in the following years, fully developing until

13-14 years of age. Moreover, we replicate the most common �nding in the mentioned

literature, observing that children's sel�sh behavior decreases with age as older dictators

give more on average than the younger ones (Harbaugh et al., 2003; Benenson et al.,

2007; Fehr et al., 2008, 2013; Bauer et al., 2014; Kosse et al., forthcoming). Interestingly,

we �nd that the decrease of sel�shness primarily occurs in the same period when we

observe development of behavior on the punishers' side, suggesting a potential connection

between the two. This provides supporting evidence that punishment is one of the

mechanisms contributing to the commonly-observed increase of prosocial behavior over

age.

Most closely to our paper, our results connect to other third-party punishment studies

with young children. Lergetporer et al. (2014) �nd that 7-11 year-old children do not

enforce the norm of cooperation, while McAuli�e et al. (2015) and Jordan et al. (2014)

�nd that 6-8 year-old children punish deviations from unfair allocations. Our �ndings

are more in line with the latter, as our youngest cohort also exhibits norm-enforcing

behavior; however, in contrast to McAuli�e et al. (2015) and Jordan et al. (2014),

we �nd that the largest proportion of youngest participants still punish at the equal

share, and do not enforce the norm. The di�erence between our �ndings could be

explained by di�erences in design and through spiteful preferences or preferences towards

advantageous inequality, which can still be highly present in this development period

(Fehr et al., 2013; McAuli�e et al., 2014; see section 4 for discussion). Complementing

the aforementioned studies with young children, our study connects the behavior from

childhood to adulthood, as we record punishment from 9 to 18 years of age. We �nd

that punishment behavior mainly develops by mid-adolescence. This supports the major

contribution of Almås et al. (2010), who observe that children's understanding of fairness

still strongly evolves in the mentioned period. Furthermore, it is in line with the �ndings

of Gummerum and Chu (2014), who study the development of concerns for outcomes

and intentions in second and third parties. While the authors do not observe a change in

third-parties' concerns for outcomes or intentions in this period, they report an increase

in punishment behavior when moving from pre-adolescence to mid-adolescence. Looking

at our results with older adolescents, we observe that the punishment behavior does not

change from mid-adolescence to adulthood, where our study connects to other third-

party punishment studies with adults (Fehr and Fischbacher, 2003, 2004; Henrich et al.,
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2006; Bernhard et al., 2006; Lewisch et al., 2011; Kriss et al., 2016). More speci�cally,

the behavior of the oldest cohorts in our study is comparable to Bernhard et al. (2006),

who similarly to our design, limit the punishers' action space to only three punishment

options.1

Finally, our results indicate that some subjects that do not punish on the egalitarian

norm but enforce sel�sh transfers which fall short from it, also punish above-egalitarian

transfers. The �nding relates to other third-party punishment studies (Henrich et al.,

2006; Gummerum and Chu, 2014) and complements the growing literature on antisocial

punishment (Herrmann et al., 2008; Parks and Stone, 2010; Irwin and Horne, 2013).

Importantly, it also connects to studies focusing on norm elicitation, where it has been

shown that in contrast to the egalitarian transfer in a dictator game, a certain proportion

of subjects do not approve of above-egalitarian transfers (Krupka and Weber, 2013;

Kimbrough and Vostroknutov, 2016). Our �ndings suggest that this normative valuation

stretches its roots to a much younger age.

The remainder of the paper is structured as follows. In section 2, we explain the

experimental design and procedure. In section 3, we report the results of our study. In

section 4, we discuss the potential mechanisms behind our �ndings, before we �nally

conclude the paper in section 5.

2 Experimental design and procedure

2.1 Experimental design

The experimental game we used comprises three players: a dictator, recipient and pun-

isher (Figure 1). At the beginning of the game, the dictator is endowed with 10 tokens

and has to divide them between himself and the recipient, who has no endowment. The

punisher is endowed with 5 tokens. After the dictator makes his decision, the punisher

can punish the dictator with up to 2 tokens. For each token that the punisher uses, the

dictator's payo� decreases by 3 but is bounded by a minimum of 0.

In the game we use, norm enforcers are primarily seen as subjects who do not punish

on the transfer of 5, but punish sel�sh deviations that fall short from the equal split

(see Fehr and Fischbacher, 2004; Henrich et al., 2006; Bernhard et al., 2006). Hence,

to investigate norm enforcement, we apply the same de�nition. However, this de�nition

only encaptures those that disapprove of sel�sh behavior, and does not take into account

that someone might punish overly-generous behavior that exceeds the norm.2 Therefore,

1While many studies implement the third-party punishment game where a punisher is added to a
dictator game (Fehr and Fischbacher, 2003, 2004; Henrich et al., 2006; Lewisch et al., 2011; Kriss et al.,
2016), we limit the punisher's action space to three possible actions as in Bernhard et al. (2006).

2Fehr and Fischbacher (2004) take into account the punishment of overly-generous behavior in their
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in addition to norm enforcement of sel�sh deviations, we also investigate and report norm

enforcement of generous deviations, where a norm enforcer is a subjects that does not

punish on the transfer of 5, but punishes transfers that are larger than 5.

Figure 1: Dictator game with a third-party punisher. The dictator is endowed with 10 tokens,

which he divides between himself and the recipient, who has no endowment. The punisher is

endowed with 5 tokens. After the dictator's decision, the punisher can punish the dictator with

up to 2 of his tokens. For each token that the punisher uses, the dictator's payo� decreases by

3 but is bounded by a minimum of 0.

To gain a comprehensive picture of the punishment behavior, we implemented the

strategy method. Each punisher had to indicate how much he would punish conditional

on every potential choice of the dictator.3

2.2 Procedure and subject pool

The study was conducted in Na²ice, a small city in eastern Croatia with an approximate

population of 16,000. The participants were students in 3rd, 5th and 7th grade of

elementary school and 1st and 3rd grade of high school. The age of the children was

9-10, 11-12, 13-14, 15-16 and 17-18, respectively.4 Altogether, 635 students from two

elementary schools and one high school participated in the study. The experiment

was conducted during regular school hours. Sessions were organized for each class and

each student was assigned one role in the game, which was the same for everybody

in a class. Our approach allowed us to minimize any selection bias when comparing

analysis. Moreover, the existence of above-egalitarian punishment can be seen in several other studies
(Henrich et al., 2006; Bernhard et al., 2006; Gummerum and Chu, 2014).

3Note that the strategy method was shown not to in�uence results of third-party punishment (Jordan
et al., 2015), and was successfully used with 7 year-old children (Lergetporer et al., 2014). We discuss
the details of our strategy-method implementation in the subsection 2.2.

4Our sample contains few exceptions where a child is older or younger than his classmates, e.g., if
a child fails a grade or starts school earlier. In our main comparison, we follow the usual approach in
the literature and bin the children based on their age in their corresponding age cohorts (9-10, 11-12,
13-14, 15-16 and 17-18 years of age). Classifying the children strictly according to their grade does not
change our results.
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high school and elementary school subjects. In particular, the participating schools

were the only schools in the local area. Moreover, at the time of the experiment, the

participating high school had the largest number of students among high schools in

Croatia, and it o�ered a variety of study programs to its students. This allowed us to

balance the sample across the di�erent types of programs within each high school age

cohort (Table 1).5 Three participating classes of students were from three-year high

school programs, and students from di�erent classes were assigned a di�erent role in the

game. Three-year programs are considered the least di�cult to �nish and have the lowest

enrollment requirements. Furthermore, three participating classes of students were from

four-year non-gymnasium programs and three were from four-year gymnasium programs.

The latter are considered the most di�cult programs and have the highest enrollment

requirements. For both gymnasium and non-gymnasium four-year programs, students

from di�erent classes were also assigned di�erent roles in the game. For elementary

schools, three classes were participating from each grade level and school, and children

across these classes were assigned di�erent roles in the game.6

Table 1: Sampling

Grade (age) Elementary Elementary High school

school 1 school 2

3 year 4 year non- 4 year gymn.

program gymn. program program

3rd (9-10) 3 classes 4 classes

5th (11-12) 3 classes 3 classes

7th (13-14) 3 classes 4 classes

1st (15-16) 3 classes 3 classes 3 classes

3rd (17-18) 3 classes 3 classes 3 classes

During and after the experiment, the players remained anonymous to each other,

although they were aware that the other players were students of similar age but not

from their class. Each student was given a code that served as identi�cation during

the experimental procedure and no names were used. During the experiment, only the

experimenters and the children were allowed to be in the classroom. The environment

during the experiment resembled the environment during a normal school test. The

tables where children were sitting were separated and children were not allowed to talk

to each other (Fig. B1 in Online appendix).

5Unlike elementary school education in Croatia, high school education o�ers multiple study programs,
which students choose based on their preference and prior academic achievement.

6In two grade levels in elementary school 2, we added an additional class to have a balanced sample
size across the two schools. In these two cases, children from the extra class were assigned the same
role in the game as in one of the other three classes.
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Given the relatively complex mechanism of the third-party punishment game, we

devoted special focus to its implementation, and to ensuring that children of all age

are able to understand the game. In particular, we put special focus on the design of

the decision sheets and the instructions. To develop them, we worked together with an

experienced child psychologist. Moreover, we tested the instructions and the decision

sheets with a small group of 3rd-graders prior to the study. As a �nal product of this

process, instead of a list, we designed decision sheets which contain 11 ordered pages. On

each page, there was one potential transfer from the dictator with depicted punishment

options and vividly-displayed outcomes for each of those options (Fig. B2 in Online

appendix). This ensured that subjects of all ages and di�erent cognitive abilities were

fully aware of the potential payo� outcomes conditional on their choices. Furthermore,

the experimental instructions comprised oral instructions, which were supported with

posters on the blackboard that were incorporated in the structured explanation of the

game (for instructions, see Online appendix).7 To ensure standardization, alongside the

main explanation of the game, the posters also contained several examples that were

thoroughly explained for each session. Moreover, several aforementioned design choices

were made explicitly to minimize issues with comprehension: We limited the punishment

decisions to a maximum of 3 decisions as in Bernhard et al. (2006), and decided not to

run the study with grades lower than grade 3. Finally, to be able to identify those

that had di�culties with understanding the game, each participant had to answer three

control questions, each comprising three sub-questions (items). If a child had problems

solving any of the control questions, an experimenter explained the rules of the game

again just to that child, and assisted in answering the �rst control question through

explanation. The second and third questions were used as a control of understanding

(for control questions, see Online appendix). Out of 217 punishers, 180 answered the

control questions correctly and have completed their decision sheets, while out of 209

dictators, 193 managed the same. The rest were excluded from the analysis.8

As the number of participating children across classrooms did not perfectly match,

8 dictators were each matched with 2 punishers, and 2 recipients were each matched

with 2 dictators. After the experimental game, subjects answered a short questionnaire

7Oral instructions were read by the same experimenter in all experimental sessions.
8We report robustness analyses where we include the entire sample, and also, where we use inverse-

probability-weighted least-square estimates to correct for minor imbalances across age cohorts and across
subjects that have successfully answered the control questions or have failed to do so, in the Online
appendix. See section B.1 in the Online appendix for a detailed description, and the robustness analyses
in Tables B2, B3, B4, B5, B6 and B7. Our �ndings remain robust in these additional analyses. Also
note that we fully excluded 2 subjects from our data due to their mental disabilities, and have also fully
excluded subjects that gave an incompletely �lled decision sheet, i.e., did not indicate a punishment
choice on each dictator's transfer. Only 1 such subject successfully answered the control questions,
while the remaining 4 have failed. The two children with mental disabilities were unable to �nish the
task, and were paid the mean earning of their age cohort.
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and took a cognitive abilities test comprising 16 matrices items. The experiment was

approved by the school principals of all three schools. Parents of participating children

gave written consent for participation after they were informed about the nature and

possible consequences of the study. With the consent, parents also �lled out a small

questionnaire with demographic and socio-economic questions. The tokens that students

earned in the game were converted to Croatian kunas for payment and were paid out

within 2 weeks after the experiment. The value of a token was adjusted to the age

cohort, whereby students from 3rd grade of elementary school earned 3 kunas for a

token, students from 5th and 7th grade of elementary school earned 4 kunas for a token,

and students from 1st and 3rd grade of high school earned 5 kunas for a token, where

1 HRK ≈ 0.17 USD at the time of the experiment. In addition to the earnings in the

game, each subject also received a participation fee equivalent to the value of 2 tokens.

3 Results

3.1 Behavior of the punishers

We present the average punishment behavior for each dictator's transfer in Figure 2. A

visual inspection reveals that in all age cohorts, subjects are willing to punish. Moreover,

the amount of punishment does not appear to di�er much across the age cohorts, and

the punishment exhibits a decreasing pattern as it declines with the dictator's transfer.

Finally, in all age cohorts, we observe a certain amount of punishment on the egalitarian

norm, which seems to be most pronounced for the youngest cohort.

Before analyzing the punishment patterns, we �rst look at the overall amount of

punishment, irrespective of the transfer level. We take the average punishment across

all 11 potential transfers, and compare it across the age cohorts. As it was suggested

in the visual inspection, we observe that the average punishment stays relatively stable

across age cohorts, and it is always close to 2/3 of a token (0.773, 0.614, 0.625, 0.723

and 0.680 for age cohorts 9-10, 11-12, 13-14, 15-16 and 17-18, respectively).

Next we turn to the analysis of the punishment patterns, and in particular, of norm

enforcing behavior. To do so, we make a simple comparison of the punishment on

the egalitarian norm, sel�sh deviations from the norm, and generous deviations from

the norm as in Fehr and Fischbacher (2004). We regress the punishment amount on

variables Dneg and Dpos, where Dneg is max(0, 5 − transfer), and represents the rela-

tion between punishment and sel�sh (negative) deviations from the norm, while Dpos

is max(0, transfer − 5), and represents the relation between punishment and generous

(positive) deviations from the norm. We show the results of the regression model in

Table 2.
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Figure 2: The punishment behavior across age cohorts. The black dots show the average

observed punishment. Error bars show standard errors of the means. The blue dashed line

shows the prediction of punishment based on our piecewise linear model (Table 3), which

allows for a di�erent increase in punishment on marginal deviations in comparison to further

deviations from the egalitarian norm.

The table reveals that in all age cohorts, subjects signi�cantly increase their punish-

ment amount as the dictators sel�shly deviate from the egalitarian norm (coe�cient for

Dneg), and signi�cantly decrease their punishment amount as the dictators exceed the

norm (coe�cient forDpos). Furthermore, the table also suggests that in all cohorts, there

is a signi�cant punishment on the egalitarian transfer (coe�cient for Constant).9 Hence,

while we observe that children increase their punishment when dictators give less than

5 tokens, which is in line with norm-enforcing behavior, we also observe non-negligible

punishment on the egalitarian norm, and decreasing punishment on transfers that ex-

ceed it.10 However, the punishment on the egalitarian transfer, which is not consistent

with egalitarian norm-enforcement, seems to decrease for older cohorts. Indeed, if we

look at the actual average punishment on the egalitarian transfer in Figure 2, we ob-

serve that the 9-10 year-olds exhibit a punishment of 0.938 tokens, which then strongly

and signi�cantly decreases to 0.360 tokens with the 11-12 year-olds (two-sided t-test,

9See Tables B2 and B5 in the Online appendix for robustness checks. The reported results remain
robust.

10In our paradigm, the low punishment on very high transfers is mechanically supported by the game
design: As the dictator's transfer increases, the incentive to punish decreases since the dictator cannot
end with less than 0 tokens. For example, if a dictator gives 8 tokens and leaves 2 for himself, it is
su�cient to punish him with 1 token to ensure that he ends with 0 tokens. Hence, if there is punishment
on the egalitarian transfer, this design aspect will mechanically support a negative coe�cient for Dpos.
Similarly to our �ndings, Fehr and Fischbacher (2004) also �nd a signi�cant decrease in punishment
when giving more than the egalitarian norm with adult subjects.
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Table 2: OLS regressions estimates of the e�ect of egalitarian norm deviations on punishment

Dependent var: Punishment
Age cohort: 9-10 11-12 13-14 15-16 17-18

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

Dneg 0.071** 0.168*** 0.126*** 0.093*** 0.136***
(0.028) (0.033) (0.041) (0.030) (0.022)

Dpos -0.143*** -0.092*** -0.070** -0.132*** -0.070***
(0.028) (0.021) (0.027) (0.021) (0.019)

Constant 0.896*** 0.521*** 0.531*** 0.767*** 0.579***
(0.110) (0.085) (0.116) (0.083) (0.074)

Observations 352 275 341 429 583
R-squared 0.198 0.313 0.185 0.216 0.200
Adj. R-squared 0.193 0.307 0.180 0.212 0.198

Clustered standard errors at the individual level in parentheses. *** p<0.01, ** p<0.05,
* p<0.1.

p = 0.035, N(9-10) = 32, N(11-12) = 25), and stays similar with older cohorts (0.225,

0.513, 0.340 tokens for cohorts 13-14, 15-16 and 17-18, respectively). A potential cause

of this decrease might be a decline in the proportion of subjects punishing the egalitarian

transfer, which could also allow for an increase in the proportion of subjects that are

enforcing the norm. To investigate this conjecture, and get a better understanding of

the punishment patterns we observe, we next turn to the analysis of punishment on the

individual level.

For the analysis of punishment behavior on the individual level, we divide subjects

into six categories: i) subjects that spend at least 1 token on punishing any of the sel�sh

(negative) deviations, and at least 1 token on punishing any of the generous (positive)

deviations from the norm and do not punish otherwise, ii) subjects that spend at least

1 token on punishing any of the sel�sh (negative) deviations from the norm and do

not punish otherwise, iii) subjects that spend at least 1 token on punishing any of the

generous (positive) deviations from the norm and do not punish otherwise, iv) subjects

that do not punish on any of the possible transfers, and v) subjects that punish on

the egalitarian norm. Notice that the �rst three categories focus on identifying norm

enforcers, i.e., those that punish any deviation, sel�sh deviations, or generous deviations

from the norm, respectively.11 We present the results in Figure 3.

11The categorization of norm enforcers can be interpreted in respect of the model used in Table
2. First category encaptures subjects for which the model predicts Dneg > 0 and Dpos > 0, second
category encaptures subjects for which the model predicts Dneg > 0 and Dpos = 0, and the third
category encaptures subjects for which the model predicts Dneg = 0 and Dpos > 0. We additionally
impose that the punishment on the egalitarian norm is 0, as in these three categories we are interested
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Figure 3: The distribution of punishment types across age cohorts. Punishing any deviation:

Subjects that spend at least 1 token on punishing any of the sel�sh (negative) deviations, and

at least 1 token on punishing any of the generous (positive) deviations from the norm and do

not punish otherwise. Punishing negative deviations: Subjects that spend at least 1 token on

punishing any of the sel�sh (negative) deviations from the norm and do not punish otherwise.

Punishing positive deviations: Subjects that spend at least 1 token on punishing any of the

generous (positive) deviations from the norm and do not punish otherwise. No punishment :

Subjects that do not punish on any of the possible transfers. Punishing egalitarian norm:

Subjects that punish on the egalitarian norm.

We observe that in the youngest cohort, only 31% of subjects enforce the egalitarian

norm. The majority of those subjects are willing to punish both sel�sh and generous

deviations from the norm (22%). Some are willing to punish only sel�sh deviations (9%),

while no subject is willing to punish only generous deviations. We also observe that even

65% of 9-10 year-olds are willing to punish on the egalitarian norm. Moving to 11-12

year-old children, we observe a marked increase of norm enforcers, as more than 50% of

subjects are willing to punish on some type of norm deviation. This change is primarily

driven by the increase of subjects that are enforcing both sel�sh and generous deviations

from the norm (40%), and less so by the increase of those that enforce only sel�sh

deviations (12%). Furthermore, we also observe a very small proportion of subjects

enforcing only generous deviations (4%). As more children start enforcing the egalitarian

norm, less of them punish the normative behavior. In particular, 32% of 11-12 year-olds

in subjects that are punishing those that deviate from the norm, but are not punishing those that follow
the norm.
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punish the egalitarian norm, which is half less than with 9-10 year olds. Moving to

older cohorts, we observe a similar pattern as with 11-12 year old subjects, with a slight

increase of norm enforcers in the age cohorts 13-14 and 17-18, resulting in more than 60%

of subjects willing to enforce the norm. Similarly to the 11-12 age cohort, the majority

of norm enforcers in the older cohorts enforce both sel�sh and generous deviations from

the norm. If we look at those willing to enforce only generous deviations, we observe

them only in the 13-14 age cohort, and the proportion is again small (7%). Finally, if we

focus on the subjects that do not punish on any of the 11 potential dictator's choices,

we observe a small but existent proportion of such behavior across all �ve age cohorts

(ranging from 3% to 12%).

A potential concern with the reported individual comparison is the de�nition of

norm enforcers. In particular, one could argue that being willing to spend only 1 token

to punish 1 out of 5 possible dictator's decisions (that deviate from the norm in sel�sh

or generous direction) should not be considered as norm enforcement, as it might be in-

su�cient to indicate willingness to enforce the norm. For this reason, we perform several

robustness checks and repeat the analysis by de�ning norm enforcers in a stricter man-

ner. Speci�cally, we rede�ne the �rst three categories as the following: i) subjects that

spend a total of at least 2 tokens on punishing any of the sel�sh (negative) deviations,

and a total of at least 2 tokens on punishing any of the generous (positive) deviations

from the norm and do not punish otherwise, ii) subjects that spend a total of at least 2

tokens on punishing any of the sel�sh (negative) deviations from the norm and do not

punish otherwise, and iii) subjects that spend a total of at least 2 tokens on punishing

any of the generous (positive) deviations from the norm and do not punish otherwise.

We show the distributions of di�erent behavioral types in Figure A1 in the Appendix.

Furthermore, we repeat the same analysis by rede�ning the three categories again in an

even stricter manner, where a total of at least 3 tokens have to be spent on any generous

or sel�sh deviations to indicate norm enforcement in that direction (Figure A2 in the

Appendix), or that a total of at least 4 tokens have to be spent on any generous or sel�sh

deviations to indicate norm enforcement in that direction (Figure A3 in the Appendix).

The robustness checks reveal two �ndings. First, the observed patterns stay robust.

In all three robustness checks, we observe a similar age-related increase of norm enforcers

as in Table 3. Moreover, the overall proportions of norm enforcers do not decrease by

much, and for 11-12 age cohorts and older, the norm-enforcers are always the most com-

mon behavioral type, encapturing more than 50% of subjects in majority of comparisons.

Second, we observe that with the stricter de�nition of norm enforcers, the proportion

of subjects that are willing to enforce both sel�sh and generous deviations declines but

does not disappear, and the proportion of subjects that are willing to punish only sel�sh

deviations increases. This leads to the conclusion that while the proportion of those
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that enforce both generous and sel�sh deviations strongly depends on the strictness of

our de�nition of norm enforcers, we robustly observe the existence of subjects that are

willing to do so.12

Next, in Table A1, we apply a regression analysis to con�rm the main observed pat-

tern from the analysis of individual behavior: The age-related increase of norm enforcers

when going from 9-10 year-olds to older age cohorts. We report 8 probit regression mod-

els. First two models investigate the age-related change of norm enforcers with our

original de�nition of norm enforcers, while the latter 6 models include the de�nitions

used for the robustness checks. For three out of four de�nitions of norm enforcers, we

observe that all older age cohorts contain signi�cantly more norm enforcers than the 9-10

age cohort (Models 1, 2, 3, 4, 7, 8). For one de�nition, we observe a signi�cant increase

in the proportion of norm enforcers between the 9-10 age cohort and 13-14 and older age

cohorts, and a non-signi�cant increase between the 9-10 and 11-12 age cohort (Models

5, 6). Hence, we con�rm the age-related increase of the proportion of norm enforcers

observed in the graphs, and also show that this increase is robust when controlling for

individual di�erences in, e.g., gender and parental income.13

Altogether, we observe that a small but existent proportion of 9-10 year-olds are

willing to enforce deviations from the norm. The proportion of norm enforcers increases

in the following years, becoming the most common behavioral type with 11-12 year-

olds, and it stays so for older cohorts. Moreover, in most of the comparisons across

our robustness checks for cohorts 11-12 and older, the norm enforcers represent the

majority of the subjects. Finally, we observe that (almost) all norm enforcers enforce

sel�sh deviations from the norm, but some of them are also willing to enforce generous

deviations.

As a �nal step of our analysis of punishment behavior, we employ an alternative

analysis for investigating potential changes at the aggregate level across age cohorts. As

reported in Table 2, we �nd that on the aggregate level, subjects on average increase their

punishment to sel�sh deviations and decrease their punishment to generous deviations.

Moreover, there is is no clear development pattern of the degree of this increase or

decrease across age, respectively. We complement this analysis by building an alternative

piecewise linear model that takes into account the changes we observe in the punishment

patterns. We observe that the main changes in the punishment behavior primarily

happen in response to transfers of 4, 5 and 6 (see Figure 2), hence, we design a model

12As the strictness of the de�nition of norm enforcers increases, the subjects that enforce both generous
and sel�sh deviations remain visible only in older age cohorts.

13See Tables B3 and B6 in the Online appendix for robustness checks. The age-related increase of
norm-enforcers remains robust. Using inverse probability weighting (Table B3) yields highly similar
results as in Table A1, while taking both subjects that failed and succeeded in answering the con-
trol questions in the analysis (Table B6) shows a slightly more gradual increase of norm-enforcers, as
signi�cant di�erences occur between the 9-10 age cohort and 13-14 and older age cohorts.
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that contrasts the punishment decisions on deviations to 4 and 6 tokens with punishment

decisions on larger deviations. To do so, we take the same regression model as in Table

2 as a base model, and we adjust it by adding two dummy variables: i) Marginalneg,

which estimates the change in the punishment amount when going from a transfer of

5 to 4, whereby it is 1 for transfer < 5 and 0 for transfer ≥ 5, and ii) Marginalpos,

which estimates the change in the punishment amount when going from a transfer of 5

to 6, whereby it is 0 for transfer < 6 and 1 for transfer ≥ 6. Note that while more

motives could be driving these observed changes, we use these changes only to identify

potential development in the aggregate punishment pattern across age cohorts.14

We report the results of the model in Table 3, and to visualize our �ndings, we plot the

predictions of the model in Figure 2. Due to higher number of estimated coe�cients, we

report False-discovery rate adjusted p-values (Benjamini and Hochberg, 1995; Anderson,

2008). We observe that for the youngest cohort, both marginal sel�sh deviation and

further sel�sh deviations from the norm are answered with a small (and insigni�cant)

punishment increase (Model 1, coe�cient forMarginalneg and Dneg). Looking at the 11-

12 age cohort, the punishment increase to marginal deviation, together with the increase

to further deviations becomes larger, and both become signi�cant (Model 2, coe�cient

for Marginalneg and Dneg). Turning to the 12-13 age cohort, we observe again a smaller

and insigni�cant e�ect of larger sel�sh deviations, but a much stronger punishment

increase when reacting to the marginal sel�sh deviation from the norm, in comparison to

the 11-12 cohort (Model 3, coe�cient for Marginalneg and Dneg). Similarly, this pattern

of strong increase of punishment on marginal sel�sh deviations, and weak increase on

larger sel�sh deviations stays stable with the older cohorts (Model 4, 5; coe�cient for

Marginalneg and Dneg). If we look at the generous (positive) deviations, we observe

that the punishment on larger generous deviations exhibits a decreasing pattern across

all cohorts (coe�cient for Dpos).
15 The punishment to marginal deviation qualitatively

changes, as in the 9-10 age cohort, children (insigni�cantly) decrease their punishment

14A reasonable explanation to the observed changes is the limitation of the action space in our design.
Indeed, similar non-smoothness of the punishment curve can also be seen in all of the treatments of
Bernhard et al. (2006), who similarly to our design, limit the action space of punishers to 0, 1 and 2
monetary units. If in such a limited punishment space the subject su�ciently increases the punishment
amount with further deviations from the norm (e.g., for each token less, punishment increases by one),
then by design, there can occur a �kink� in the pattern of that subject as his punishment cannot increase
any further after he punishes with the maximal amount. In this way, a stronger increase of punishment
on the marginal deviation might potentially be suggestive of a harsher punisher. In contrast to our
design and the design of Bernhard et al. (2006), studies that allow third-parties to spend more than
40% of their endowment on punishment, and allow them to gradually increase the punishment amount
by having a tighter grid of actions, report smooth punishment curves (e.g., Fehr and Fischbacher, 2003,
2004). Alternative to this explanation, it is possible that as subjects get older and come closer to
adulthood, they start seeing any norm deviation as a violation worthy of strong punishment, while the
degree of violation matters less. This, however, goes against common �ndings in studies with adults
(e.g., Fehr and Fischbacher, 2003, 2004).

15Similarly as in Table 2, this decrease is mechanically supported by the design of the game.
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Table 3: OLS regressions estimates of the e�ect of marginal and larger egalitarian norm devi-

ations on punishment

Dependent var: Punishment
Age cohort: 9-10 11-12 13-14 15-16 17-18

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

Dneg 0.037 0.148*** 0.065 0.046 0.058*
(0.039) (0.033) (0.054) (0.035) (0.028)
[0.434] [0.001] [0.239] [0.195] [0.053]

Marginalneg 0.081 0.236** 0.529*** 0.426*** 0.523***
(0.178) (0.105) (0.151) (0.140) (0.114)
[0.651] [0.042] [0.003] [0.007] [0.001]

Dpos -0.097** -0.120*** -0.100** -0.162*** -0.064**
(0.037) (0.025) (0.036) (0.029) (0.025)
[0.035] [0.001] [0.013] [0.001] [0.025]

Marginalpos -0.209 0.264* 0.416*** 0.362* 0.219*
(0.144) (0.151) (0.136) (0.172) (0.111)
[0.260] [0.094] [0.009] [0.053] [0.053]

Constant 0.938*** 0.360*** 0.226*** 0.513*** 0.340***
(0.142) (0.115) (0.077) (0.116) (0.085)
[0.001] [0.001] [0.001] [0.001] [0.001]

Observations 352 275 341 429 583
R-squared 0.204 0.319 0.211 0.232 0.222
Adj. R-squared 0.195 0.309 0.202 0.224 0.217

Clustered standard errors at the individual level in parentheses. False-discovery rate
adjusted p-values in brackets (Benjamini and Hochberg, 1995; Anderson, 2008), adjusted
across all estimated coe�cients within each age cohort. *** p<0.01, ** p<0.05, * p<0.1
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to marginal generous deviation, while with the older cohorts, they signi�cantly increase

it (coe�cient for Marginalpos). As can be seen from Figure 2, this change is primarily

driven by the stark decrease of punishment on the egalitarian norm when going from

9-10 to 11-12 years of age.16

Altogether, the alternative model indicates that at the aggregate level, the punish-

ment pattern develops until 13-14 years of age, and stays stable until adulthood.

3.2 Behavior of the dictators

In the last step of our analysis, we inspect the sharing behavior of the dictators. As

we observe that the development of norm-enforcing behavior primarily happens in the

period from 9-10 to 13-14 years of age, we investigate whether this is re�ected in the

dictators' behavior. Fig. 4 shows the average transfer by age cohort. Children from

the youngest cohort transfer the smallest average amount (1.864 tokens). Regressing

the amount of transfer on the age cohort yields a positive coe�cient (p = 0.039, OLS

regression model, N = 193).17 However, this increase in transfers seems to be non-linear.

It primarily occurs from 11-12 to 13-14 years of age, where the average transfer increases

from 1.909 to 3.233 (p = 0.016, two-sided t-test, N(11-12) = 33, N(13-14) = 30). For

the older cohorts, the transfer decreases slightly in comparison to the 13-14 age cohort,

although the decrease is not statistically signi�cant (p > 0.179 for both 15-16 and 17-

18 age cohorts, two-sided t-test, N(13-14) = 30, N(15-16) = 61, N(17-18)= 47). This

pattern indicates that the development of the dictators' behavior roughly mirrors that

of the punishers' behavior.

4 Discussion

In this section, we discuss potential mechanisms behind our �ndings. First, we focus

on the punishment behavior of our youngest cohort: The 9-10 year-old children use the

punishment tool but not to enforce the egalitarian norm, as they gradually decrease their

punishment with the dictator's transfer and still punish the equal share. These �ndings

relate to the discussion on the development of other-regarding behavior. On the one

hand, our �ndings are at odds with studies reporting prevalent egalitarian behavior at

the age of our youngest cohort. Most popularly, Fehr et al. (2008) use three simple games

to classify 3-8 year-old children in other-regarding types. They observe that the majority

of children (60%) become egalitarian by the age of 7-8. They �nd that other preferences,

16See Tables B4 and B7 in the Online appendix for robustness checks. The reported results remain
robust.

17The result remains robust when including both subjects that answered the control questions and
those that failed to do so (p = 0.041, OLS regression model, N = 209).
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Figure 4: Average dictator's transfer per age cohort. Error bars show standard errors of the

means.

such as spiteful preferences where the subject's utility decreases with the other's payo�,

diminish by that age. On the other hand, several studies report that spiteful preferences

persist longer, o�ering a potential explanation for our �ndings. Fehr et al. (2013) also

classify other-regarding types using a more similar experimental procedure to ours18,

�nding that the largest proportion of subjects are still spiteful (42%) at the age of 8-9

(alternatively, these subjects could also care about advantageous inequality, i.e. they

prefer to have more than others). Moreover, McAuli�e et al. (2014) also �nd high

levels of spiteful behavior for similarly-aged children as our youngest cohort, while both

McAuli�e et al. (2014) and Fehr et al. (2013) report that this type of behavior decreases

with age. Hence, it seems unclear when spitefulness exactly diminishes, and in line with

the latter studies, our youngest punishers could have spiteful preferences and punish

the dictator simply to reduce his payo�, or they could also care about advantageous

inequality and punish the dictator to have more than him.

Furthermore, the comparison with Jordan et al. (2014) and McAuli�e et al. (2015)

also supports this explanation. In particular, McAuli�e et al. (2015)19 run an experiment

with 5-6 year-old children in which a third party can punish unfair allocations between

two players. In comparison to our design, the punisher always obtains a much larger

18While both Fehr et al. (2008) and Fehr et al. (2013) use the same binary games, in Fehr et al.
(2013) i) the experiment was conducted in large group sessions in a classroom and not one-to-one with
the experimenter, and ii) the children were incentivized with money rather than candy. The same holds
true for our experiment.

19Jordan et al. (2014) run an experiment with the same game and similarly-aged children as in
McAuli�e et al. (2015), but they investigate the in�uence of in- and out-group bias and its emergence.
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endowment in the one-shot game, hence, he is not comparing himself with others in the

same egalitarian way as in our design. In contrast to the �ndings with our youngest

cohort, they observe that 6 year-old children already do not punish much on the fair

choice. This di�erence could be explained by spiteful preferences, or preferences towards

advantageous inequality.20 In support of this explanation, the �ndings of Gummerum

and Chu (2014) are more �tting with the behavior of our youngest cohort. While our

design has several di�erences compared with that of Gummerum and Chu, the punisher's

endowment is not one of them.21 In particular, the authors investigate the development

of concerns for outcomes and intentions with second- and third-party punishers. In order

to manipulate intentions, they run several mini-third-party punishment games, where

the dictator can only choose between two division options. If we look at the speci�c

game where dictators choose between dividing equally or keeping most for themselves,

the authors report a substantial average amount spent on punishing the equal share for

8 year-olds, which decreases for older subjects. This is in line with our �ndings.

Conclusively, while we cannot deduce a single motive, spiteful preferences or pref-

erences towards advantageous inequality are a plausible explanation for the behavior

of our youngest cohort.22 Moreover, the comparison between our study and that of

McAuli�e et al. (2015) might o�er a valuable insight. McAuli�e et al. indicate that

children already care about the fair allocation between two subjects at a very young

age. However, in an egalitarian setup where all subjects possess the same endowment,

our study would suggest that a lot of children are still driven by other factors at the

age of 9-10, i.e., they might still be driven by self-comparison motives such as spiteful

preferences or preferences towards advantageous inequality. Hence, if children's under-

standing of a normative violation exists at a younger age, it might be dominated by

other factors until 11-12 years of age.

Next, we discuss our �nding regarding above-egalitarian punishment. We observe

that some subjects, in addition to enforcing the egalitarian norm when it comes to self-

ish deviations, also punish above-egalitarian deviations. This behavior is inconsistent

with outcome-based models of other-regarding behavior (e.g. Fehr and Schmidt, 1999),

20In the case of using spitefulness as an explanation, a subject's utility component representing the
in�uence of other's payo� should be concave in the payo� di�erences (at least in the advantageous
domain), i.e., reducing the other player's payo� by 1 yields a larger utility increase if payo�s are close
than if the other player has a much smaller payo�.

21Gummerum and Chu (2014) implement several mini-third-party games, where the dictator always
has two possibilities how to divide 10 points. He can choose to give 2 points or an alternative allocation.
Depending on the game, the alternative allocation can be 0, 2, 5 or 8 points. The punisher is endowed
with 5 points, and can punish the dictator with up to 5 points. Each token reduces the dictator's payo�
by 2.

22Another explanation for the punishment pattern that we observe is that young children only approve
of overly-generous transfers. However, this explanation lacks support in the literature and might also
seem unintuitive.
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but could be explained with social norm based models (Krupka and Weber, 2013; Kim-

brough and Vostroknutov, 2016). While both types of models emphasize the normative

value of the equal share, the latter posit that each action has a social-normative value

that indicates its appropriateness. Furthermore, Krupka and Weber (2013) and Kim-

brough and Vostroknutov (2016) show through norm elicitation methods that in the

dictator game people on average approve more of the egalitarian transfer than above-

egalitarian transfers. More speci�cally, there is a consensus about the appropriateness of

the egalitarian transfer, yet less so with above-egalitarian transfers. While some subjects

approve of transferring high amounts, others do not. This is in line with our observation

that only some subjects engage in punishment of above-egalitarian behavior. Alterna-

tively, one can explain these results through descriptive norms, i.e., each deviation from

the usual behavior encounters punishment (Irwin and Horne, 2013), or one can think of

the above-egalitarian punishment as �derogation of the do-gooders� (Monin, 2007).

Finally, we discuss the �nding that dictators' transfers primarily increase in the pe-

riod when the behavior of punishers develops, suggesting a potential connection between

the two. This provides supporting evidence that punishment is one of the core mech-

anisms contributing to the commonly-observed increase of prosocial behavior with age

(Harbaugh et al., 2003; Benenson et al., 2007; Fehr et al., 2008, 2013; Bauer et al., 2014;

Kosse et al., forthcoming). Indeed, the mere threat of punishment is crucial for the

prosocial and cooperative behavior of adults (Fehr and Gächter, 2002; Herrmann et al.,

2008). Alternatively, it is possible that the observed increase of dictators' transfers is not

due to the emergence of punishment. An underlying variable, e.g., the internalization of

norms could be driving the development both norm-enforcing punishment and prosocial

behavior as we observe it. While investigating the internalization of norms is a very

interesting question, it remains rather intangible to actually con�rm when a behavior

starts being a norm. Nevertheless, several studies indicate an understanding of norms

at a very young age (e.g. Fehr et al., 2008; Schmidt and Sommerville, 2011), which ques-

tions the argument that the internalization of norms could be solely responsible for the

observed simultaneous changes in dictators' and punishers' behavior.

5 Conclusion

In this paper, we have investigated the emergence and development of egalitarian norm

enforcement in childhood and adolescence. We took the most commonly-used third-

party punishment game for adults, adapted it to ensure children's understanding and ran

an experiment 9-18 year-olds. We show that a small proportion of subjects are already

enforcing the egalitarian norm at the age of 9-10, and that this behavior strongly develops

in the following years, as the norm enforcers become the most prevalent type starting
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with 11-12 years of age, and the punishment pattern fully develops until 13-14 years

of age. Our results suggest punishment as one of the core mechanisms that underpins

children's development of prosocial behavior with increasing age. Furthermore, our

�ndings suggest that the negative valuation of exceeding the egalitarian norm in contrast

to following the norm, which was reported in studies with adults (Krupka and Weber,

2013; Kimbrough and Vostroknutov, 2016), has roots in a relatively young age.
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Appendix A

A.1 Robustness checks

Figure A1: The distribution of punishment types across age cohorts - Robustness check 1.

Punishing any deviation: Subjects that spend a total of at least 2 tokens on punishing any of

the sel�sh (negative) deviations and a total of at least 2 tokens on punishing any of the generous

(positive) deviations from the egalitarian norm and do not punish otherwise. Punishing negative

deviations: Subjects that spend a total of at least 2 tokens on punishing any of the sel�sh

(negative) deviations from the egalitarian norm and do not punish otherwise. Punishing positive

deviations: Subjects that spend a total at least 2 tokens on punishing any of the generous

(positive) deviations from the egalitarian norm and do not punish otherwise. No punishment :

Subjects that do not punish on any of the possible transfers. Punishing egalitarian norm:

Subjects that punish on the egalitarian norm. Others: Subjects that do not �t in any of the

�rst �ve categories.
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Figure A2: The distribution of punishment types across age cohorts - Robustness check 2.

Punishing any deviation: Subjects that spend a total of at least 3 tokens on punishing any of

the sel�sh (negative) deviations and a total of at least 3 tokens on punishing any of the generous

(positive) deviations from the egalitarian norm and do not punish otherwise. Punishing negative

deviations: Subjects that spend a total of at least 3 tokens on punishing any of the sel�sh

(negative) deviations from the egalitarian norm and do not punish otherwise. Punishing positive

deviations: Subjects that spend a total of at least 3 tokens on punishing any of the generous

(positive) deviations from the egalitarian norm and do not punish otherwise. No punishment :

Subjects that do not punish on any of the possible transfers. Punishing egalitarian norm:

Subjects that punish on the egalitarian norm. Others: Subjects that do not �t in any of the

�rst �ve categories.
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Figure A3: The distribution of punishment types across age cohorts - Robustness check 3.

Punishing any deviation: Subjects that spend a total of at least 4 tokens on punishing any of

the sel�sh (negative) deviations and a total of at least 4 tokens on punishing any of the generous

(positive) deviations from the egalitarian norm and do not punish otherwise. Punishing negative

deviations: Subjects that spend a total of at least 4 tokens on punishing any of the sel�sh

(negative) deviations from the egalitarian norm and do not punish otherwise. Punishing positive

deviations: Subjects that spend a total of at least 4 tokens on punishing any of the generous

(positive) deviations from the egalitarian norm and do not punish otherwise. No punishment :

Subjects that do not punish on any of the possible transfers. Punishing egalitarian norm:

Subjects that punish on the egalitarian norm. Others: Subjects that do not �t in any of the

�rst �ve categories.
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Appendix B

Appendix B can be found in the Online appendix. It contains the analysis of potential

imbalances across age cohorts and across subjects who failed or succeded in answering

the control questions, experimental instructions, control questions, and additional tables

and �gures.
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