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 A B S T R A C T

We study the effects of a large unconditional cash transfer program on social preferences of children in rural 
Kenya using a randomized controlled trial. We measure the social preferences of 4022 children with survey 
questions and incentivized behavioral games three years after the cash transfer. First, we find no persistent 
economic effects of the program. Additionally, we find no consistent evidence that children from the treatment 
group or that children from the spillover group are more or less prosocial than children from the control group. 
However, we find some evidence of reduced psychological well-being among adults and children in spillover 
households.
1. Introduction

Social preferences affect a variety of economic outcomes and behav-
iors (see e.g., Falk et al., 2018; Fehr et al., 2022). While an extensive 
literature has focused on the causes and consequences of prosocial 
preferences in adults, there is less evidence on what shapes prosocial 
behavior in children. Understanding the drivers of prosocial behavior 
in children is important, as their preferences are still forming at this 
developmental stage, and behaviors learned in childhood may carry 
over into adulthood.

Much of the literature on social preference formation in children 
has focused on the role of education and socialization (e.g., Huppert 
et al., 2019; Kosse et al., 2020; Rao, 2019). In this paper, we examine 
the effects of household wealth. In adults, socioeconomic status (SES) 
has been shown to correlate with various social preferences, such as 
redistribution preferences (Andersen et al., 2020; Fehr et al., 2022; 
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Andreoni et al., 2017), generosity and trust (Korndörfer et al., 2015; 
Piff et al., 2010), and feelings of entitlement (Côté et al., 2021). In 
children, there is mixed correlational evidence that those from higher-
SES families behave more prosocially than other children (Bauer et al., 
2014; Benenson et al., 2007). In a review of the literature on economic 
games in children and adolescents, Sutter et al. (2019) find that a 
number of studies demonstrate children from lower-SES backgrounds 
are less altruistic and more spiteful than their higher-SES counterparts. 
For instance, Kosse et al. (2020) report that children from higher-SES 
households are about 22.6% of a standard deviation more prosocial 
than those from lower-SES households. However, a number of other 
studies have found the opposite — that children from lower-SES are 
more altruistic (Chen et al., 2013; Miller et al., 2015).

That said, there is limited causal evidence on the effects of wealth on 
social preferences in children, primarily because there is rarely exoge-
nous variation in wealth. We leverage an unconditional cash transfer 
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(UCT) program in Kenya in which households randomly received a 
large UCT to examine how receiving a large cash transfer affects the 
formation of social preferences in children. Kenya is an appropriate 
setting for this study not only because unconditional cash transfers have 
become an important anti-poverty program there, but also because the 
average Kenyan resembles the average world citizen much more closely 
than the average North American or European (Henrich et al., 2010).

Between 2017 and 2018, the Busara Center implemented a UCT 
program in Nakuru County, Kenya. Of the 120 villages in the study 
sample, 60 villages were chosen as treatment villages. Within treat-
ment villages, households were eligible for the program if they were 
low income (as indicated by living in a house without brick, stone, 
or metal walls). In treatment villages, 540 eligible households were 
randomly selected to receive a cash transfer of KES 50,000, which 
was approximately USD 1076 PPP at the time of the study. This 
transfer corresponds to about 20 months of per capita control group 
consumption. Additionally, 1077 eligible households neighboring the 
treatment households were selected as a spillover group. In the 60 
control villages, 1545 households who met eligibility requirements 
comprised the control group.

An evaluation of this UCT one year after the intervention found that 
it increased recipients’ monthly consumption by 20% and asset holdings 
by 47% relative to the control group (Haushofer et al., 2020). The study 
also found evidence of psycho-social benefits: adults in treated house-
holds reported greater well-being and lower stress. The initial evalua-
tion found no evidence of negative effects on spillover households in 
terms of consumption, assets, or psychological well-being.4

To measure the medium-run effects of the UCT on the social pref-
erences of children, we implement surveys and behavioral games with 
children aged 6 to 17 at the time of our study in treatment, spillover, 
and control households in 2021. Our final sample includes 4022 chil-
dren (820 from treatment households, 1308 from spillover households, 
and 1894 from control households) from 1687 distinct households. 
All children in a household that fall within the targeted age range 
are included in the sample. The surveys include modules measuring 
mental health, envy, trust, social closeness, sharing norms, zero-sum 
thinking, and locus of control. The behavioral games are standard 
economic games that we modified to be appropriate for children and 
adolescents and for the context. The games include the dictator game 
(DG), ultimatum game (UG), third party dictator game (3PD), joy of 
destruction game (JOD), and public goods game (PGG). We also survey 
adult household heads to measure the medium-run impacts of the UCT 
transfer on consumption, assets, and well-being.

We find several key results. First, we examine whether the UCT had 
medium-run economic and psychological effects on recipient house-
holds and their neighbors. Three years after the program was com-
pleted, treatment households showed no significant increases in
monthly consumption or total assets, despite significant gains docu-
mented one year after the cash transfer. The lack of longer-run impacts 
in our setting is consistent with evidence on limited persistence of both 
one-off, lump-sum transfers, and ongoing transfers after they conclude 
(Haushofer and Shapiro, 2018; Blattman et al., 2020; Baird et al., 
2019). At the same time, the broader cash-transfer literature documents 
sustained positive impacts on consumption, income, assets, and psy-
chological well-being, particularly for ongoing programs (Crosta et al., 
2024). Our results therefore contribute specifically to the medium-run 
evidence on completed transfers, where persistence is more limited.

4 The original study also included a treatment group that received a five-
week psychotherapy program, ‘‘Problem Management Plus’’, and a group that 
received both the cash transfer and the psychotherapy. The psychotherapy 
alone had no statistically significant impact on any of the main outcomes, and 
the impacts of the combined cash and psychotherapy treatment were similar 
to those of cash alone. In this paper, we recruit members of households in 
‘‘cash-only’’ villages, spillover households in ‘‘cash-only’’ villages, and control 
households; we exclude those that received the psychotherapy program.
2 
Adults in the treatment group do report higher levels of happiness, 
but the estimated effect of the treatment on an index of various psycho-
logical questions is close to 0 and statistically insignificant. However, 
we find some evidence of negative spillover effects of treatment on 
psychological well-being. Adults in spillover households report lower 
levels of psychological well-being, particularly a decrease in life sat-
isfaction and an increase in depression. Consistent with the survey 
results for adults, children in spillover households also report lower 
life satisfaction and higher levels of depression. These results suggest 
the presence of some negative spillover effects several years after the 
program. This is consistent with some isolated findings of negative 
psychological spillovers in the cash transfer literature (Baird et al., 
2013). However, it is not consistent with the bulk of the evidence, 
which suggests that spillover effects on non-recipient well-being are 
close to zero (Crosta et al., 2024; McGuire et al., 2022). One possibility 
for the negative spillovers we observe here is that short-run psycho-
logical spillovers are positive because they track positive consumption 
spillovers (Egger et al., 2022); but when the direct consumption gains 
fade over time, what remains are differences in visible markers of 
wealth — e.g. durable assets, housing, livestock — and these might 
generate social-comparison effects. A second possibility is that cash 
injections to nearby households disrupt pre-existing informal sharing 
or risk-pooling arrangements, reducing the resources or social support 
available to non-recipients in the medium run.

We then examine how the UCT program has shaped the social 
preferences of children in treatment and spillover households relative to 
control households three years after the program. Because of the lack 
of medium-run economic effects, these results speaks to the question 
whether cash transfers can have social effects that last beyond the 
economic effects.5 There are several candidate mechanisms that could 
generate persistent impacts of a change in household resources during 
childhood on preferences later on, even if the initial economic gains 
are not persistent. First, additional resources may relax constraints on 
investments in children’s human capital, including schooling, nutrition, 
and health, which in turn can shape cognitive and socio-emotional 
development (Heckman, 2006; Almond and Currie, 2011). Second, 
higher household income may alter children’s time use during forma-
tive periods, e.g. by reducing child labor and increasing opportunities 
for play and social interaction, which may influence the formation 
of norms and social preferences (Attanasio et al., 2010; Edmonds, 
2006). Third, improvements in household financial security may reduce 
stress and improve psychological well-being among both parents and 
children, potentially affecting parenting practices and the environment 
in which preferences are formed (Baird et al., 2013; Evans and Kim, 
2013; Haushofer and Shapiro, 2016; Mani et al., 2013).

The children complete five standard economic exchange games with 
anonymous children from a community like their own. They are told 
the age and gender of the other child with whom they are paired in each 
round of the game. Compared to children in control households, treated 
children do not behave differently in their allocation of resources to 
other players in the individual games (DG, UG, JOD, 3PD, and PGG) 
or when considering an overall pro-social behavior index. Thus, we 
find no evidence that the cash transfer increased altruism or adherence 
and enforcement of social norms, nor that it affected the willingness to 
destroy another’s endowment or contribute to a public good.

While we find no positive effects on prosocial behavior for children 
in treated households, reassuringly, we find only weak evidence of 
negative effects of the cash transfer program on the prosocial behavior 
of children in spillover households. Spillover children do not behave 
differently in their allocation of resources to other players in the DG, 
UG, JOD, 3PD, and PGG, nor when considering an overall pro-sociality 

5 However, our results still hold when examining heterogeneous effects for 
the subset of households that did experience medium-run economic benefits 
from the cash transfer.
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index. Importantly, our relatively large sample size enables us to rule 
out changes larger than 4 percentage points (pp) for all games except 
the JOD, for which we can reject changes larger than 10 pp. This sug-
gests that living near families that received the transfers did not have 
a negative impact on the prosocial preferences of children in spillover 
households. The point estimates for the share of the endowment sent in 
the DG and share offered in the UG are negative and become significant 
when including enumerator fixed effects, but these effects are small in 
magnitude — less than a 3% change relative to the control group mean.

The survey measures of prosocial norms and behavior mirror these 
null findings. We observe no changes for children in both treatment and 
spillover households in our survey measures of benign or descriptive 
envy, trust, perceived social closeness, zero-sum thinking, locus of 
control, or perceptions about sharing. An exception is malicious envy, 
where children in treatment households report higher levels of envy.

Overall, we find little effect of UCTs on the prosocial behavior of 
children three years after the program, both in the treatment and in the 
spillover group. However, this null effect may mask heterogeneity by 
‘‘other player’’ characteristics. We hypothesized that the effects of cash 
transfers may differ based on the relative wealth of the other player. 
Therefore, for a subset of the games (DG, UG, and JOD), the children 
complete two additional rounds in which we also tell them whether 
the other player is from a household that is richer than their own or 
poorer than their own. The order of these subsequent two versions is 
randomized for each individual and game. We find little evidence for 
behavior differences when children are paired with poorer versus richer 
partners. However, in the JOD, children from spillover households 
are more likely to destroy the endowment of partners from poorer 
households. Thus, spillover children are not less prosocial in general, 
but they are potentially more spiteful towards those who are less 
well-off. We also examine heterogeneity by respondent characteristics 
— such as age, gender, and baseline wealth. We find no consistent 
evidence of heterogeneity.

Our results contribute to understanding how wealth shapes proso-
cial behavior and preferences. A large literature in political economy 
and economics has examined preference for redistribution and how 
this varies by income (Fehr et al., 2022; Korndörfer et al., 2015; 
Piff and Robinson, 2017). We build on this literature by leveraging 
experimental variation in a large wealth shock. Thus far, the evidence 
on the relationship between prosociality and SES among children has 
been mixed, with studies documenting evidence in both directions 
(Bauer et al., 2014; Benenson et al., 2007; Chen et al., 2013; Miller 
et al., 2015; Sutter et al., 2019). In fact, in our control group, the 
correlation between baseline household assets and pro-social behavior 
is negative — children from wealthier households are less prosocial (see 
Appendix Figures A.2 and A.3). We provide causal evidence that an 
exogenous increase in wealth does not have a causal effect on prosocial 
behavior among treated children.

Second, we contribute to the literature on social-preference for-
mation in children (for a review, see Sutter et al., 2019; List et al., 
2023). Childhood is an important time for the formation of skills 
and behaviors that affect life outcomes (Almås et al., 2010; Cappelen 
et al., 2020; Fehr et al., 2008; Heckman, 2006; Kosse et al., 2020; 
Cobo-Reyes et al., 2020). Even short-term shocks can affect long-
run preferences of children and young adults, particularly during the 
so-called ‘‘impressionable’’ years (see e.g. Giuliano and Splilimbergo, 
2024). Past work has focused on the role of schooling, socialization, and 
SES (Cappelen et al., 2020; Kosse et al., 2020), as well as how exposure 
to individuals from different backgrounds may affect social-preference 
formation (Rao, 2019).

We build on the literature on the social-preference formation in 
children in several ways. First, we build a dataset with extensive survey 
and experimental data from over 4000 children in  a setting where 
3 
children are underrepresented in research.6 This allows us to provide 
well-powered evidence on the causal effect of a wealth shock on the 
formation of children’s social preferences. Second, we estimate the 
effect of an exogenous wealth shock on both children of recipient 
households and children of nearby spillover households. Thus, we can 
measure both the direct and indirect effects of exposure to a wealth 
shock. We also examine heterogeneity by the partner’s relative wealth 
and other characteristics. Our results suggest that overall, such shocks 
do not have a significant effect on social preferences of children in 
treatment households after three years. With 80% power, we can reject 
effect sizes larger than 3 pp for the DG, and between 2–10 pp for other 
games.

Finally, we speak to the literature on the effects of UCTs. Many 
papers have documented the positive benefits of UCTs for partici-
pants’ assets, consumption, food security, and psychological well-being. 
Arnold et al. (2011), Baird et al. (2013) and Haushofer and Shapiro 
(2016). We find that these benefits do not persist three years after 
the intervention, consistent with Baird et al. (2019) and Blattman 
et al. (2020). Recent work explores the effects of cash transfers on 
adult preference formation (Cerkez et al., 2023), finding no long-run 
effects. We contribute to this literature by showing that cash transfers 
have little impact on the social preferences of children three years 
later. It is important to note, however, that this result is obtained 
in a setting where cash transfers also had no large impacts on other 
outcomes at this time horizon. Additionally, recent studies provide 
mixed evidence on potential unintended consequences of cash transfers, 
including price effects (Filmer et al., 2021; Egger et al., 2022). Our 
results complement this literature by showing negative spillover effects 
of UCTs on psychological well-being for adults and children.

2. Study design

2.1. Unconditional cash transfer treatment

Our sample includes individuals who participated in a RCT evaluat-
ing UCTs, conducted between May 2017 and January 2018 in Nakuru 
County, Kenya by the Busara Center (Haushofer et al., 2020). House-
holds were sampled as follows (see Fig.  1). First, 60 villages in Nakuru 
County were randomly selected to receive the cash treatment. Potential 
study households within each village were identified by houses built 
without brick, stone, or metal walls, as a proxy for low income. Once 
identified, ten of these houses in each village were randomly selected. 
The two eligible households nearest to each of the initially selected 
ten were also included in the sample. Within each cluster of three 
households, one was randomly selected to receive the UCT, while the 
other two acted as a ‘‘spillover’’ condition. One adult in each of the 
selected households was chosen as the recipient (in the case of the 
treatment households) or the survey participant (in the case of the 
spillover households). Another 60 villages acted as ‘‘control’’ villages, 
for which participants were simply surveyed without any intervention. 
Eligible control households were identified in the same manner as in the 
treatment condition, with every household participating in the survey.

In the original trial, those in the cash treatment group (i.e., 540 
households across 60 villages) received a UCT of KES 50,000 (equiv-
alent to USD 1076 PPP at the time of the study). Cash transfers were 
delivered either as lump-sum transfers or in five weekly installments of 
KES 10,000, randomly assigned at the village level.7

6 As a point of reference, the next largest sample is from Rao (2019), with 
2362 children and Huppert et al. (2019), with 2000 children. Other sample 
sizes in articles on social preferences in children are: Bauer et al. (2014): 1000, 
Kosse et al. (2020): 607, Almås et al. (2017): 523, Chen et al. (2013): 469, 
Benenson et al. (2007): 360, Harbaugh and Krause (2000): 310, Cappelen et al. 
(2020): 300, Fehr et al. (2008): 229, Sutter (2007): 200, and Ben-Ner et al. 
(2017): 147.

7 The differences between these two conditions are not of interest to the 
current study.
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Fig. 1. Study area. Notes: The figure presents the control and treatment villages included in our study in Nakuru County, Kenya.
Before participants received a cash transfer, they were contacted 
over the phone or in person by a Busara field officer, who informed 
them they had been entered into a lottery and had been selected to 
receive KES 50,000. The field officer emphasized that the cash transfer 
was entirely unconditional. They told participants: ‘‘The money is yours 
to do whatever you like with – we have no preferences about what you 
do with the money. You should use it however you think best’’.

We follow up with the study sample three years after the completion 
of the study. This allows us to look at the medium-to-longer run effects 
of cash transfers on the prosocial preferences of children. However, 
given that these data were not collected immediately after the program, 
we cannot speak to the short-run effects of the cash transfers on social 
preferences. We think that the medium-run effects should be of interest 
given that the socialization of children happens over many years, and 
a large literature suggests that even transient shocks in childhood can 
shape adult behavior (Giuliano and Splilimbergo, 2024).

2.2. Sampling strategy

Between August 2018 and May 2019, 521 treatment, 1045 spillover, 
and 1473 control households participated in the endline survey de-
scribed above. Among them, 362 treatment, 733 spillover, and 1019 
control households had at least one child aged 6–17 years.8 Our sample 
of children was selected from those children who were present at both 
the baseline and endline rosters of the initial study and who are in the 
targeted age range. Due to budget constraints, we did not collect data 
from every child in the full sample. Rather, we selected all treatment 
households and interviewed all children in our target age range in these 
households. To select households from the spillover and control groups, 
we randomly dropped the same number of households from spillover 
and control households (155 each). Dropping full households from the 
sample allowed us to collect data from all children in the targeted age 
range within the remaining households.

In total, we completed the surveys and behavioral games with 4022 
children in 1687 households (93% of the sample of children that met 
our criteria). This corresponds to 820 children in the treatment house-
holds, 1308 children in the spillover households, and 1894 children in 

8 We focus on this age range for our study to ensure comprehension of the 
tasks and survey questions. We found it difficult to administer the survey and 
tasks to younger children in our piloting. Additionally, this age range allows 
children to be of a sufficient age when exposed to the treatment. Children 
under 6 years old at the time of our study would have been younger than 2 
years old at the time of the treatment.
4 
the control households. We also targeted one adult per household for a 
short survey with modules on assets, consumption, and psychological 
well-being. We were able to complete 95% of adult surveys, corre-
sponding to 1656 adults when we restrict the sample to those whose 
children also completed the activities. We report tracking rates at the 
household level by treatment group in Table A.1 and by baseline char-
acteristics in Table A.2. We did not experience differential attrition of 
children or adults by treatment status, nor by baseline characteristics. 
We also show balance on baseline observables across treatment arms 
in our final sample in Table A.3. We compare baseline characteristics 
at the household level, and demographics and game comprehension at 
the child level. Our sample is mostly balanced across treatment arms, 
apart from higher M-Pesa access (a mobile money transfer system that 
allows people to deposit and withdraw money at numerous locations 
throughout the country) and slightly lower psychological well-being in 
the treatment group.

2.3. Data collection

We contacted selected households to collect the survey and game 
data from children and survey data from adults. The behavioral games 
and surveys were completed in one-on-one sessions with the respondent 
and the enumerator. Each session consisted of a survey and standard 
economic games (i.e., DG, UG, 3PD, JOD, and PGG). The survey and 
the games were administered on touchscreen tablets, using SurveyCTO 
software for the surveys and oTree software for the games. Field officers 
read instructions to the participants in Swahili or English, depending 
on participant preference, and provided examples of how to play the 
games using physical props to maximize comprehension.

The visit took the following structure. After obtaining parental 
consent and child assent, the child completed a short survey to mea-
sure their self-reported social preferences. Specifically, we asked about 
participants’ mental health, dispositional and descriptive envy, feelings 
of trust and closeness toward various other parties, zero-sum think-
ing, locus of control, and perceived social norms surrounding sharing 
resources (earned either by luck or hard work). The survey included 
some standard modules: CESD-10 module for children to measure self-
reported depression (Weissman et al., 1980), World Value Survey’s 
happiness and life satisfaction questions, Children’s Hope Scale (Snyder 
et al., 1997), the Benign and Malicious Envy Scale (BeMaS; Lange and 
Crusius, 2015), and the Inclusion of Others in the Self scale (Aron et al., 
1992). We designed original survey modules to measure descriptive 
envy, trust, zero-sum thinking, locus of control, and perceived norms 
surrounding sharing.
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The child then completed the experimental tasks. Each child com-
pleted three rounds of four different experimental games, and one 
round of the PGG, all of which are described in detail below. Game 
order was randomized at the participant level. Before each game, the 
child received extensive instructions and examples, and completed 
comprehension questions to ensure understanding. For games played 
multiple times, the child was asked whether they remembered the rules; 
if not, they were reminded of the rules prior to continuing.

In the DG, the participant was assigned to be player 1. Player 1 
chooses how much of a 10-token endowment to send to player 2. The 
participant indicated how much they wanted to allocate to the other 
player by dragging 10 tokens presented on a tablet screen into one 
of two baskets, representing the participant’s and the other player’s 
payout. See Figure D.1 for an example of how the task appeared on 
the tablet. The outcome of interest is the amount the participant sends 
to player 2. Versions of this game have previously been used in several 
studies, including by Habyarimana et al. (2007), Berge et al. (2015), 
and Hoffman et al. (1996) as well as in studies using children as young 
as 3 years old (Benenson et al., 2007; Blake and Rand, 2010; Smith 
et al., 2013; Chernyak et al., 2018). This game is widely considered to 
be a measure of altruism.

In the UG, player 1 receives an endowment of 10 tokens and 
proposes a split of that endowment to player 2 (see Figure D.2 for an 
example). Player 2 can then decide to accept or reject player 1’s offer. If 
player 2 accepts, both players receive the allocation proposed by player 
1. If player 2 rejects, both players receive 0 tokens. Versions of this 
game have been used in several studies in children (e.g., Wittig et al., 
2013; Sutter, 2007; Takagishi et al., 2010). Participants in our study 
played both as player 1 (UG1), for which the outcome of interest is the 
share of tokens allocated to the other player, and as player 2 (UG2), 
where the outcome of interest is whether they accept or reject the offer 
from the other player. The tasks measure attitudes around fairness.

The 3PD is similar to the DG except that, rather than dividing 
the 10-token endowment between themselves and another player, the 
participant divides the endowment between two anonymous players 
(see Figure D.4 for an example) and the participant cannot keep any 
tokens for themselves. Variations of this game have previously been 
used in children (e.g., Cappelen et al., 2020). The outcome of interest 
is the distribution participants make as an indication of egalitarianism, 
particularly as it is influenced by the other players’ characteristics. 
Given that it measures fairness preferences, rather than pro-sociality 
or social preferences related to decisions that impact the self, we do 
not include it in our index of pro-sociality.

The JOD, first introduced by Zizzo and Oswald (2001), allows 
participants to use their own endowment to reduce the endowment 
of another player. The participant and their partner both receive an 
endowment of 10 tokens, and the participant can then decide to reduce 
their partner’s endowment by giving up some of their own endowment. 
There is an exchange rate of 2:1; for each token the participant spends, 
their partner loses two tokens (see Figure D.5 for an example). This 
task measures an individual’s willingness to engage in costly destructive 
behavior, interpreted as a sign of envy. Versions of this game have been 
previously used in rural African settings to measure inequality aversion 
and retaliation (Kebede and Zizzo, 2015), though to our knowledge it 
has never been employed in children.

In the PGG, participants play in groups of four. All four players 
are given an endowment of 10 tokens, any proportion of which they 
can ‘‘invest’’ in the public good. The total amount invested in the 
public good gets doubled, and this doubled amount is then evenly 
divided between the four players. To maximize personal payoffs, it is 
in participants’ interest to keep their entire endowment for themselves 
and ‘‘free-ride’’ on the other three players’ investment. However, to 
maximize communal payoffs, all participants should invest their entire 
endowment. The key measure is how much participants contribute to 
the public good, that is, whether they act in line with free-riding or 
communal maximization (see Figure D.6 for how the game appeared to 
5 
the participants). This game has typically been used in adults, though 
it has recently been adapted for children (e.g., da Silva et al., 2016; 
Vogelsang et al., 2014). To capture average prosocial behavior across 
games, we construct an overall Pro-Sociality index. This index is built 
by adding the share sent in the Dictator Game, the share offered in the 
Ultimatum Game, (1 - share destroyed) in the Joy of Destruction Game, 
and the share allocated to the group in the Public Goods Game, and 
dividing this sum by 4. Higher values indicate more prosocial behavior 
across all games.

For each game, participants were randomly paired with either one 
or several other players, depending on the game. Participants were 
not informed of their partner’s exact identity, nor was a partner ever 
present. In the first (neutral) round of each game, participants were 
simply told that their partner was from a village like their own and 
were informed of their partner’s age and gender. Once the participant 
played all games in the neutral version, they proceeded to the wealth-
information rounds. Participants played two additional consecutive 
rounds of the DG, UG, 3PD, and JOD with wealth information, where 
they were informed whether the other player was richer or poorer, 
either relative to the participant’s household (DG, UG, JOD) or relative 
to each other (3PD). We estimate the relative wealth using household 
assets at the first endline. For all games, participants were told the other 
players would have the same information about them. In all games 
and rounds, the identity of the other players was randomized at the 
individual level. The participants were paired with each gender with 
equal probability. However, we over-weighted the probability of being 
paired with someone close in age.

Once the participant had completed all the games, their payouts 
were calculated. Compensation consisted of a participation reward 
and task-based payout, which varied according to the choices both 
participants and their partners made during each game. Tokens were 
used instead of money, which participants then converted into prizes. 
The prize options and the number of tokens required to purchase 
each prize were shown to the children before the session. Prizes were 
selected based on preferences expressed by participants during piloting 
and included school-related supplies such as colored crayons, pencils, 
sharpeners, erasers, notebooks, and complete geometry sets, ensuring 
that the stakes were salient and valued by participants (see Figure D.7 
for pictures).

To assess the persistence of the cash transfers’ impact on household 
consumption, asset ownership, and individual well-being, we surveyed 
adults in the household. We used the same consumption and assets 
modules used in Haushofer et al. (2020) for comparison with the 
previous endline. The individual well-being module was a short survey 
including the World Value Survey’s happiness and life satisfaction 
questions, the MacArthur Scale of Subjective Social Status, and PHQ-2 
(a 2-item measure of depression).

3. Estimating equations

We present our estimating equations for the children’s behavioral 
game data and for the child and adult surveys. For the game behavior 
analysis, we are interested in how receiving the cash transfer or living 
near those who received a cash transfer affects game behavior. We also 
account for the partner’s identity (e.g., gender and age) in each game. 
The estimating equations vary slightly based on whether the game is 
the neutral round, in which children only had information on the other 
player’s gender and age, or the subsequent rounds where children also 
received information on the other player’s relative wealth.

We first estimate the effects of treatment, pooling all rounds of the 
games, with the following estimating equation:
𝑦𝑖𝑗ℎ𝑣 = 𝛼𝑎(𝑖) + 𝛼𝑎(𝑗) + 𝛼𝑔(𝑖) + 𝛼𝑔(𝑗) + 𝛽1𝐶𝑎𝑠ℎ𝑇 𝑟𝑎𝑛𝑠𝑓𝑒𝑟𝑖ℎ𝑣

+ 𝛽2𝑆𝑝𝑖𝑙𝑙𝑜𝑣𝑒𝑟𝑖ℎ𝑣 + 𝐗𝐡𝐯𝜷 + 𝜀𝑖𝑗ℎ𝑣 (1)

In Eq.  (1), 𝑦𝑖𝑗ℎ𝑣 is the outcome of interest, where 𝑖 indexes the child 
of parent ℎ in village 𝑣 who is paired with another child 𝑗. In addition 
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to fixed effects for the respondent’s age (𝛼𝑎(𝑖)) and gender (𝛼𝑔(𝑖)), we 
include fixed effects for the other player’s age and gender, denoted by 
𝛼𝑎(𝑗) and 𝛼𝑔(𝑗). 𝐗𝐡𝐯 is a vector of household-level stratification variables, 
including indicators for having M-Pesa access at baseline and being 
above the median at baseline on the psychological well-being index and 
the asset index. Note, our specification follows Haushofer et al. (2020) 
as specified in our pre-analysis plan (Haushofer et al., 2021).9 We also 
include an indicator for the neutral version of the games, i.e., whether 
the game included information about the other player’s relative wealth. 
Standard errors are clustered at the village level, which is the level at 
which cash treatment was assigned.

Additionally, we ask whether game play differs based on the relative 
wealth of the other player. We estimate this using the two rounds of 
game play in which the child receives wealth information as follows: 
𝑦𝑖𝑗ℎ𝑣 =𝛼𝑎(𝑖) + 𝛼𝑎(𝑗) + 𝛼𝑔(𝑖) + 𝛼𝑔(𝑗) + 𝛽1𝐶𝑎𝑠ℎ𝑇 𝑟𝑎𝑛𝑠𝑓𝑒𝑟𝑖ℎ𝑣

+ 𝛽2𝑆𝑝𝑖𝑙𝑙𝑜𝑣𝑒𝑟𝑖ℎ𝑣 + 𝐗𝐡𝐯𝜷 + 𝛽3𝑃𝑜𝑜𝑟𝑒𝑟𝑃𝑎𝑟𝑡𝑛𝑒𝑟𝑖𝑗ℎ
+ 𝛽4𝑃𝑜𝑜𝑟𝑒𝑟𝑃𝑎𝑟𝑡𝑛𝑒𝑟 × 𝐶𝑎𝑠ℎ𝑇 𝑟𝑎𝑛𝑠𝑓𝑒𝑟𝑖𝑗ℎ𝑣
+ 𝛽5𝑃𝑜𝑜𝑟𝑒𝑟𝑃𝑎𝑟𝑡𝑛𝑒𝑟 × 𝑆𝑝𝑖𝑙𝑙𝑜𝑣𝑒𝑟𝑖𝑗ℎ𝑣 + 𝜀𝑖𝑗ℎ𝑣

(2)

In Eq.  (2), 𝑦𝑖𝑗ℎ𝑣 is the outcome of interest exclusively for the wealth 
information games. The variables are defined as in Eq.  (1). The variable 
𝑃𝑜𝑜𝑟𝑒𝑟𝑃𝑎𝑟𝑡𝑛𝑒𝑟𝑖𝑗ℎ is an indicator variable equal to 1 if child 𝑗 comes 
from a family poorer than child 𝑖’s family. The base category here 
is a richer partner. Variables 𝑃𝑜𝑜𝑟𝑒𝑟𝑃𝑎𝑟𝑡𝑛𝑒𝑟 × 𝐶𝑎𝑠ℎ𝑇 𝑟𝑎𝑛𝑠𝑓𝑒𝑟𝑖𝑗ℎ and 
𝑃𝑜𝑜𝑟𝑒𝑟𝑃𝑎𝑟𝑡𝑛𝑒𝑟 × 𝑆𝑝𝑖𝑙𝑙𝑜𝑣𝑒𝑟𝑖𝑗ℎ are interaction terms between the relative 
wealth of the partner and the treatment status.

Our estimating equation for the child and adult survey outcomes is 
as follows: 
𝑦𝑖ℎ𝑣 = 𝛽1𝐶𝑎𝑠ℎ𝑇 𝑟𝑎𝑛𝑠𝑓𝑒𝑟𝑖ℎ𝑣 + 𝛽2𝑆𝑝𝑖𝑙𝑙𝑜𝑣𝑒𝑟𝑖ℎ𝑣 + 𝐗𝐡𝐯𝜷 + 𝜀𝑖ℎ𝑣 (3)

In Eq.  (3), 𝑖 indexes the child of parent ℎ in village 𝑣. For children, 𝐗𝐡𝐯
is the same vector of stratification variables as above. For adults, we 
include the gender of the respondent. For children, we include fixed 
effects for the child’s age and gender. Standard errors are clustered at 
the village level.

To address concerns about multiple hypothesis testing for the survey 
data, we construct an array of indices on psychological well-being, 
envy, trust, closeness, zero-sum thinking, locus of control, and per-
ceived norms surrounding sharing money earned through luck or hard 
work, which serve as dependent variables. For the adult survey, the 
consumption, assets, and psychological well-being dependent variables 
are built following Haushofer et al. (2020), for direct comparison. De-
tails on the survey and variable construction can be found in Appendix 
C.1.

4. Results

Table A.3 presents summary statistics for our sample of children 
that participated in all versions of the games. There are no differ-
ences between treatment, control, and spillover groups in terms of 
demographics: gender, age, years of education, an indicator for their 
education being on track with age, and household size. We may have 
expected that treatment affected schooling outcomes, but we find no 
evidence that treatment children have more years of education or are 
more likely to be on track for their age. We also present measures of 
game comprehension: number of incorrect test questions before the 
games, comprehension score given by enumerators (on a 1–5 scale), 
and minutes spent completing the games. We do not find differences 
across treatment arms.

9 The only difference is we do not include the Intimate Partner Violence 
Index at baseline as a stratification variable control, because it is missing for 
27% of our sample and is not relevant for our outcomes of interest.
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5. Medium-run impact on economic and psycho-social outcomes

5.1. Effects on economic outcomes 3 years after the intervention

We first examine whether the results documented at the household 
level from the first endline (i.e., one year after the intervention) persist 
three years after the intervention. These results are presented in Table 
1. The first 3 columns present the results from the first endline in 2018. 
Columns (4)–(6) present the results from 2021.

The results from 2021 show no significant differences between the 
treatment or the spillover conditions compared to the control regarding 
consumption or assets. However, the second endline also shows higher 
standard deviations, which could contribute to the loss of statistical 
significance. We investigate this pattern and find that the increase 
in dispersion is largely proportional to the increase in means: the 
coefficient of variation is stable or decreasing for 10 of 14 well-defined 
outcomes, suggesting that the higher variances reflect general economic 
growth rather than a structural change in the distribution. We formally 
test whether treatment effects differ across endlines by interacting 
treatment indicators with a wave indicator in a pooled panel regression 
restricted to the matched sample; we cannot reject equality of impacts 
for 13 of 15 cash outcomes and all 15 spillover outcomes (Appendix 
Table B.1). Thus, while our point estimates at the second endline are 
not statistically significant, we cannot rule out that the true effects are 
similar in magnitude to those at the first endline but are estimated with 
less precision.

As a result, our study of effects on social behavior in children should 
be interpreted as asking whether cash transfers can have persistent 
social impacts in a context where the economic effects have not clearly 
persisted — though we note the distinction between a precisely esti-
mated null and an imprecisely estimated effect that may or may not 
have faded.

5.2. Effects on psycho-social well-being

The effects of the treatment on participants’ psycho-social well-
being are summarized in Fig.  2, and its corresponding Table B.2. The 
itemized results for children and adults are presented in Figures B.1 and 
B.2, respectively. Individuals in the spillover condition reported lower 
psychological well-being, compared to both the control and treatment 
conditions.

Among children (Panel A), spillover participants reported worse 
mental health compared to both treatment and control participants. 
This is driven by life satisfaction, where spillover children reported 
scores lower than both treatment and control participants. Additionally, 
treatment children reported higher malicious envy than both spillover 
and control children. For the other psycho-social outcomes (indices of 
benign or descriptive envy, trust, social closeness, zero-sum thinking, or 
locus of control) there are no significant differences across conditions.

Among adults (Panel B), spillover participants reported higher de-
pression and lower life satisfaction compared to control participants. 
Meanwhile, treatment participants reported greater happiness than 
control participants (though happiness did not significantly differ be-
tween treatment and spillover participants). Finally, despite not seeing 
any sustained differences in assets or consumption, treatment adults 
relative to spillover adults did report higher subjective social status (as 
measured by higher scores on the MacArthur Ladder).

To understand the relationship between parents’ and children’s 
psycho-social well-being, we first examined a simple correlation be-
tween the children’s mental health index and their parent’s psycholog-
ical well-being index for those in the control group. The correlation 
coefficient is 0.11 and the associated t-statistic is 4.75, suggesting that 
parent and child mental health are correlated (See Figure B.3). We fur-
ther analyze the heterogeneity in children’s scores as a function of their 
parents’ Psychological Well-Being Index (PWBI), specifically whether 
the PWBI was above or below median (See Table B.3). Children with 
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Table 1
Persistent effects of cash transfers on consumption and assets.
 First endline 2018/2019 Second endline 2021
 Pure control mean Treatment Spillover Pure control mean Treatment Spillover N
 (1) (2) (3) (4) (5) (6) (7)

 Consumption in USD, PPP  
 Monthly per-capita non-durable consumption 44.279 9.177*** 4.460* 54.505 3.533 2.430 1657
 (31.128) (2.673) (2.659) (44.381) (3.834) (3.284)  
  Expenditure on food 30.277 5.061** 2.558 33.374 2.887 2.941 1657
 (22.442) (1.960) (2.023) (27.662) (2.606) (2.212)  
  Expenditure on temptation goods 0.089 0.059 0.039 0.577 0.088 0.090 1657
 (0.465) (0.048) (0.033) (2.325) (0.177) (0.152)  
  Expenditure on personal and household items 3.876 0.665* 0.141 7.782 0.705 0.234 1657
 (4.438) (0.372) (0.307) (8.776) (0.738) (0.620)  
  Expenditure on housing repair or improvement 0.885 1.537*** 0.208 2.801 0.304 −0.258 1655
 (4.034) (0.473) (0.264) (9.008) (0.613) (0.467)  
  Expenditure on education 5.878 0.670 0.975** 5.175 −0.454 0.093 1655
 (6.720) (0.507) (0.428) (7.302) (0.440) (0.422)  
  Medical expenditure 1.604 0.114 0.312 1.620 0.260 −0.029 1652
 (3.714) (0.239) (0.289) (4.076) (0.276) (0.242)  
  Social expenditure 0.821 0.168 0.079 1.584 0.187 0.153 1657
 (1.382) (0.106) (0.104) (2.866) (0.212) (0.204)  
 Assets in USD, PPP  
 Total value of assets household owns 597.326 200.062*** 29.561 882.691 120.142 156.589* 1657
 (672.919) (51.838) (42.283) (1101.462) (82.290) (94.153)  
  Value of productive assets 40.753 9.403** 1.526 68.214 −1.697 14.665 1657
 (53.554) (4.604) (3.241) (181.117) (13.408) (17.863)  
  Value of vehicles 145.924 84.961*** 3.575 250.752 51.995 −1.095 1657
 (389.662) (30.106) (22.765) (559.816) (39.110) (30.985)  
  Value of furniture 339.558 77.570*** 22.452 411.765 49.233 54.332* 1657
 (265.375) (26.699) (23.239) (313.242) (31.701) (30.623)  
  Value of durables 147.147 36.492*** 1.901 210.172 20.363 4.971 1657
 (170.714) (11.296) (10.123) (224.860) (17.371) (15.452)  
 Net value of financial assets −76.056 −8.364 0.108 −114.245 19.520 36.845 1655
 (246.419) (19.572) (15.303) (461.514) (30.315) (25.474)  
 Value of land 18620.896 −1577.538 −2933.065 23708.940 −1272.021 −2144.260 1550
 (33 573.411) (2117.901) (2364.379) (37 239.212) (2776.041) (2414.703)  
Notes: The table presents OLS estimates of treatment effects. The outcome variables, measured in 2018/2019 (1 year after the intervention) and in 2021 (3 years after the 
intervention) are listed on the left. We restrict the sample of the first endline to those households surveyed in the second endline. The first and fourth columns shows the control 
group mean and standard deviation (in parentheses) of the outcome variable. Standard errors, clustered at the village level, are shown in parentheses for the Treatment and 
Spillover columns.
* 𝑝 < 0.1.
** 𝑝 < 0.05.
*** 𝑝 < 0.01.
parents whose PWBI was below the median also have significantly 
lower mental health, driven by lower levels of happiness and life 
satisfaction. Additionally, children with parents who have low PWBI 
report a lower closeness index (i.e., feeling less close to their family, 
friends, and others in their village) and a higher descriptive envy index 
(i.e., observing more envy among others they know). The effect of 
parents’ PWBI on children’s psycho-social outcomes persists regardless 
of treatment condition. Given that adults in the spillover condition re-
port lower psychological well-being, the direct effect of parents’ mental 
health on that of their children likely explains spillover children’s lower 
reported mental health.

In summary, we find little evidence of persistent direct treatment 
effects on psycho-social outcomes. Again, therefore, our results should 
be interpreted as addressing the question whether cash transfers can 
have persistent effects on social behavior that outlast their effects on 
psycho-social outcomes.

5.3. Behavioral game results

We present means of game behavior for each game across treatment 
groups, gender, age groups, and family composition in Fig.  3 (see Table 
A.4 for a summary statistics table). In Figure A.1 we present histograms 
of the distribution of our main game outcome variables.

Fig.  4 presents the results of our analysis for eight outcomes across 
our five behavioral games, and the overall Pro-Sociality index. Panel 
A shows the main effects estimated following Eq. (1). There are no 
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significant effects of the cash transfer on children’s behaviors in the 
games for children in treated or spillover households.

Panel B of Fig.  4 presents the results for the games in which par-
ticipants received information on the relative wealth of their partners, 
following Eq. (2). It plots the coefficient on treatment or spillover 
interacted with being paired with a poorer partner. There is little 
evidence of differential behavior by treatment or spillover status when 
paired with a poorer partner. The only significant interaction that 
emerged was for the JOD game: Children from spillover households 
destroyed a larger share of their partners’ endowment when the partner 
was poorer. Appendix Table A.5 is the corresponding table for this 
figure. Appendix Table A.6 presents the results when we restrict our 
sample to games played in the neutral version only. Appendix Table 
A.7 presents the results when we restrict our sample to the two rounds 
with wealth information on the other player and include respondent 
fixed effects. In both cases, the results are unchanged.

As an aside, we note that there is little evidence of differential 
behavior when playing with a poorer versus a richer partner inde-
pendently of treatment: Panel B of Table A.5 shows coefficients on 
‘‘Partner Poorer’’, which can be interpreted as differential behavior in 
the control group towards poorer partners. The coefficients are small 
and mostly not statistically significant. An exception is that control 
group participants are 1.8 percentage points less likely to accept offers 
of poorer compared to richer partners in the UG, significant at the 
10% level. Only when participants act as third-party allocators in the 
3PD, do they exhibit some redistributive preferences: The average share 
allocated to the poorer player is 0.6 (with 0.4 to the richer player).
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Fig. 2. Effects of cash transfers on psycho-social well-being.
Notes: Estimated treatment coefficients for mental health survey outcomes, 3 years after the original intervention. Each row represents a different outcome 
variable, including indices and their components. Each row displays our main two treatment effects: cash treatment (left), and spillover (right). 90% confidence 
intervals are shown around each point estimate. Estimates which are significantly different from zero at the 10 percent level are shown in darker shades.
To help interpret these null results and to alleviate concerns about 
statistical power, we use the standard errors obtained in each estima-
tion to calculate the minimum effect sizes we would be able to detect 
with 80% probability. We illustrate these results in Fig.  5. Depending on 
the outcome, we can reject changes in game behavior of sizes ranging 
from 2 to 10 pp, which corresponds to differences of around 1/5 to 
1 out of the 10 tokens used in each game. Specifically, in the DG and 
PGG, we can reject effect sizes larger than 3 pp. In the UG, we can reject 
changes greater than 2 pp in the share of tokens offered, and greater 
than 3 pp in the share of tokens accepted. For the JOD, we can reject 
a 10 pp change in the ‘‘Destroyed Any’’ indicator, and a shift of over 7 
pp in the share of tokens destroyed. In the 3 PD, we can reject changes 
of at least 4 pp. Thus, our analysis suggests we have power to reject 
fairly small effect sizes.

Our results contrast with the existing literature that suggests chil-
dren from low-SES backgrounds are less altruistic and more spiteful 
(Sutter et al., 2019; Bauer et al., 2014; Benenson et al., 2007; Chernyak 
et al., 2018). When wealth is exogenously varied, it does not have a 
8 
sizable impact on social preferences. We are able to reject effect sizes 
smaller than those found in Bauer et al. (2014) and Chernyak et al. 
(2018) (16 pp and 46 pp respectively).10 One caveat is that, while our 
design exogenously varies household wealth, the experimental wealth 
gap has largely dissipated by the time we measure children’s social 
preferences. Our results therefore speak to the persistence of wealth 
effects on preferences, and may not directly contradict cross-sectional 
findings that reflect ongoing differences in SES.

A related concern is whether the games reliably capture the proso-
cial constructs they are designed to measure. To assess this, we follow 
the psychometric framework of Laajaj and Macours (2021). The four 
sharing games (DG, UG1, JOD share not destroyed, PGG) show rea-
sonable internal consistency (Cronbach’s 𝛼 = 0.594) and pairwise 
correlations ranging from 0.39 to 0.64 (Appendix Table A.8)). The 

10 Sutter et al. (2019) is a review and Benenson et al. (2007) does not report 
coefficients.
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Fig. 3. Game behavior summary statistics.
Notes: Fig.  3 shows means for the game behavior outcome variables for the full sample of children participants and sub-groups of it; by treatment group, gender, 
age group, and family composition type. The brackets represent 95% confidence intervals, calculated as the mean ±1.96 standard errors, where the standard 
error is derived from the sample standard deviation divided by the square root of the sample size (𝑛 = 4022). Means are annotated to the right of each bracket.
composite prosociality index has an intra-class correlation of 0.555 
across the three plays per child, indicating that most outcome variance 
reflects stable between-child differences rather than play-specific noise. 
We further assess convergent and discriminant validity by correlating 
each game outcome with 14 self-reported indices from the child survey; 
correlations are small in magnitude — as is typical for comparisons 
between incentivized behavior and self-report — but mostly align with 
theoretically expected directions, while near-zero correlations with 
Raven’s matrices and CESD depression confirm that the games are not 
simply proxying for cognitive ability or mood (Appendix Table A.9).

5.4. Heterogeneous effects

We find no consistent evidence of treatment-effect heterogeneity 
by respondent characteristics (age, gender), household baseline wealth 
and household medium-run treatment effects on assets and consump-
tion, village-level socioeconomic conditions, or partner attributes in 
economic games. For example, if we construct an indicator for medium-
run economic benefits from the cash transfer, we do not find any 
evidence that children from those households that did sustain eco-
nomic benefits – based on assets and consumption indexes – behave 
differently. However, some patterns emerge: Spillover children from 
wealthier households tended to share more in certain games but were 
also more likely to destroy in the JOD. Children in high-inequality 
villages gave more and were more likely to reject offers in the UG. 
Detailed results are provided in Appendix Section A.1 for interested 
readers.

5.5. Robustness

We undertake a number of sensitivity checks to test the robustness 
of our findings as specified in our pre-analysis plan (Haushofer et al., 
2021). In Figure A.4 we present sensitivity of our results on game be-
havior to adding different sets of fixed effects. Specifically, we control 
for day-of-week fixed effects, whether they play with the poorer partner 
first in the wealth information games, and enumerator fixed effects.
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While the first two fixed effects do not substantially change our 
results, the results are somewhat sensitive to the inclusion of enumer-
ator fixed effects. Once we add enumerator fixed effects, we find that 
children in spillover households share on average 0.14 tokens less (out 
of 10) in the DG and 0.12 tokens less in the UG. Even if we cannot reject 
that living near families that received UCTs negatively impacted the 
prosocial preferences of children in spillover households, these results 
are small in magnitude, representing a change of less than 3% relative 
to the control mean.

We also calculate p-values using randomization inference following 
Young (2018). The randomization inference p-values are reported in 
brackets in Table A.5 and yield virtually the same results.

Finally, we check for and omit influential observations using DFBE-
TAS (Belsley et al., 1980) in Tables A.10 and B.4 for children’s game 
behavior and psycho-social well-being, respectively. Results remain 
largely similar, except for a single result in the DG, where children in 
the treatment group appear to be more prosocial. However, this result 
is small in magnitude, less than 3 pp, which is the minimum effect size 
we can reject.

6. Conclusion

This paper examines how cash transfers affect the prosocial be-
havior of children in both treated and spillover households, using 
surveys and behavioral games with over 4000 children in Kenya. While 
most evaluations of cash transfers tend to focus on the economic and 
psychological benefits, we provide causal evidence on the effects of 
cash transfers on the prosocial preferences of children. We find little 
evidence for positive effects on the prosocial behavior of children in 
treatment households. We also do not find robust negative effects on 
the prosocial behavior for spillover children. We find some evidence 
of worse mental health for spillover adults and children three years 
after the intervention. A possible reason for these null results is that 
the cash transfers had no persistent economic or psycho-social impacts; 
future work might elucidate whether temporary changes in wealth 
affect social behavior while the economic changes are ongoing. Our 
results provide an important upper bound on the persistence of any 
such effects.
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Fig. 4. Effect of cash transfers on game behavior.
Notes: The figure presents estimated treatment coefficients for games behavior outcomes, 3 years after the original intervention. Each row represents a different 
outcome variable. In Panel A, each row displays our two main treatment effects, estimated by Eq. (1): cash treatment (left), and spillover (right). In Panel B, 
each row presents the interaction terms of cash treatment and spillover with the relative wealth of partner indicator. 90% confidence intervals are shown around 
each point estimate. Estimates which are significantly different from zero at the 10 percent level are shown in darker shades. Note that for the JOD outcomes, 
lower values of destruction correspond to higher prosocial behavior.
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Fig. 5. Power analysis for game behavior outcomes.
Notes: Fig.  5 shows the treatment and spillover effect sizes that we are able to reject across different levels of power, using the standard errors obtained for each 
outcome in our estimation of Eq.  (1). The red horizontal striped lines show the 80% power level. The effect size value that intersects with this line are shown 
in the label for each game outcome, where 𝑇  stands for treatment and S for spillover.
Data availability

Data and code for replication are available for download, doi: 10.
17632/xt9g8tmsvg.1.
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