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a b s t r a c t 

Many children in low- and middle-income countries are growing up during a rapid nutrition tran- 

sition. Experimental evidence on food choice in developing countries is scarce, while it is unclear 

to what extent evidence from high-income countries can be generalized. Children participated in 

a snack choice experiment. We expose some children to emoji labels encouraging healthy snacks, 

while others observe healthy or unhealthy snacking by peers. While emoji labels moderately pro- 

mote healthy snacking, the adverse effect of observing a peer eating the unhealthy snack is very 

large. The effect associated with observing a healthy peer is insignificant. Additionally, cross- 

randomized blocks of children watched a nutrition video to study the interaction of information 

provision and nudging. The video independently improves healthy choices but does not aid the 

emoji nudge and cannot counter the strong negative peer effect. We compare our findings to 

studies conducted in developed countries and discuss policy implications. 

 

 

 

 

 

 

 

 

1. Introduction 

The economic development of low- and middle-income countries (LMICs), their integration into the global economy as well as a

host of social and environmental factors bring along important changes in lifestyles and diets. A nascent literature in development

economics is studying the contribution of such trends to the rise in obesity observed around the world (e.g. Guintella et al., 2020;

Deschenes et al., 2020 ). 

This paper contributes evidence from a controlled field experiment in light of the nutrition and anthropometric transition. This

transition implies a deterioration of nutritional quality driven by growing availability and consumption of processed foods high in

calories, fat, and sugar (see framework by Popkin, 1993 ), which in turn increases the prevalence of non-communicable diseases

including overweight and obesity. Obesity at the individual level leads to increased health and economic costs such as reduced

productivity, as has been shown in a host of studies in industrialized countries (e.g. Cawley, 2004 , 2015; Hammond and Levine, 2010 ;

Biener et al., 2020 ; CDC, 2020 ). 
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Fig. 1. Percentage of monthly average per capita expenditure by food commodity group, Indonesia, 1999, 2002-2017. Data source is Badan Pusat 

Statistik (2017). ∗ Classification by Dyck et al. (2012) : Prepared food includes packaged food and various types of convenience foods (ready-to-eat 

products), frozen foods, mixes and snacks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Our study focuses on children and their snacking behavior, as more than 340 million children of ages 5-19 years were overweight

or obese in 2016 ( World Health Organization, 2020 ). Unhealthy foods are particularly harmful to children as they may contribute to

the development of childhood overweight that is likely to result in obesity later in life (Gordon ‐Larsen et al., 2010). 

The study context, urban Indonesia, echoes patterns in other LMICs where stunting and obesity are now coexistent. Indonesia’s 

share of children under the age of five that are stunted (i.e. too short for their age) has been declining yet remained substantial at 30.8%

in 2018 ( World Bank, 2019 ). Concomitantly, the country’s rapid economic development and urbanization in recent decades have

coincided with widespread dietary changes, especially in urban areas, pointing to an operational nutrition transition ( Rachmi et al.,

2017 ). Increased consumption of processed food is accompanied by steady declines in the intake of grains, fruits and vegetables as

can be seen in Fig. 1 ( Badan Pusat Statistik, 2017 ). At present, the country has one of the highest rates of childhood overweight and

obesity in South Asia – 12% of children under 5 years old 1 or 2.9 million children based on data from 2013-2018 ( UNICEF, 2019 ).

Indonesia’s capital Jakarta, our study location, is leading these national trends: 31% of children (6-13 years) are overweight or obese

while 5.5% are stunted. Recent Indonesian nutrition policies such as the Guideline for a Balanced Diet, and specifically the Guideline

for Prevention and Management of Overweight and Obesity among School Children aged 6 to 19 years, acknowledge the importance

of improving children’s diets, but unfortunately, the related nutrition programs faced implementation issues ( Soekarjo et al., 2018 ). 

Our paper links to discussions on the relative importance of various behavioral and economic drivers behind the emergence of obe-

sity observed in industrialized countries, as well as associated debates on suitable policy responses ( Cawley, 2015 ; Courtemanche et al.,

2016 ; Loewenstein, 2018 ; Duckworth et al., 2018 ). To date there is little evidence on the power of behavioral interventions to improve

dietary choices in developing countries many of which are in the midst of a nutrition transition. 2 

We study how a simple nudge in the form of emojis can compete with the influence of peer behavior in a one-time snack choice

between a banana and chocolate covered marshmallow cake among school children in urban Indonesia. Nudges are widely advocated 

to softly align individuals’ choices with their own interests. Their low cost and intuitiveness at least partly explain their appeal to

policymakers. They can naturally alter the choice architecture in supermarkets, canteens, cafes and restaurants, 3 thereby encouraging 

healthier diets ( Cawley, 2015 ). But it is unclear how well they work in a nutrition transition setting, where obesity rates in the general

population are low (6.9% of Indonesian adults were obese in 2016 according to the World Health Organization, 2017 ). 

We compare individually targeted emoji labels to peer effects to gauge their relative impact. 4 Because policy makers can nudge

children towards healthy foods, but also their peers, or the social environment, can influence their choices for better or for worse

( Angelucci et al., 2019 ; Fortin and Yazbeck, 2015 ). Intuitively, if negative peer behavior dominates nudges in an experiment such as

ours, then bringing about broader improvements in health behaviors will be challenging. 

We further nuance the analysis by studying how nudges may interact with information provision. Schools typically provide tips on

diets to children, for example through nutrition guides such as food pyramids or MyPlate ( Chrisman and Rios, 2019 ). Such information

provision has shown sometimes promising, but also ambiguous effects (see reviews by Guthrie et al., 2015 and Afshin et al., 2015 ).

The main question here is to which extent information provision can make nudges and positive peer behavior more effective and to

which extent it can counter negative peer behavior. 
1 A recent study by Oddo et al. (2019) found that between 1993 and 2014 the prevalence of overweight among 6-12 years old children increased 

from 5.1% to 15.6%. 
2 We contribute to the evidence on children’s decision-making process that may inform policy strategies to improve dietary quality ( Downs and 

Loewenstein, 2011 ; List and Samek, 2015 ). Existing research in this area remains scarce and most experimental evidence comes from high-income 

countries (see for example Benito-Ostolaza et al., 2021 , Ickes et al., 2014 ; Madden et al., 2017 ). The few studies for LMICs focus only on information 

provision rather than behavioral interventions as proposed by our study. A systematic literature review of experimental studies dealing with 6-18 

years old’s eating behavior in LMICs, published in peer-reviewed journals (in English) during the period January 2009-April 2021, yielded just 11 

studies. With one exception ( Duh et al., 2016 ), all studies tested information interventions (our search strategy and terms are available in Appendix 

A). 
3 Similar nudges are also used in other domains such as pro-environmental behavior ( Meng and Trudel, 2017 ). 
4 This is also a natural comparison as one can treat peer behavior akin to an affective nudge, following the classification of nudges by Cadario and 

Chandon (2020) . Thaler and Sunstein (2009 , chapter 3) talk about “social nudges. ”

2 
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Our experiment can be interpreted as a mechanism experiment ( Ludwig et al., 2011 ) rather than a full-fledged randomized

control trial given the dearth of developing country evidence. Effects of the policy interventions (nudges or information) operate

via a mediating variable (snacking behavior) that is thought to link to a longer-term policy outcome (a healthy child weight). Our

one-shot experiment cannot be directly translated into policy, but it can inform the design of longer-term studies and policies. 

Our paper offers two main contributions to the literature: First , we add to the scarce experimental evidence on food choices of

children and nudges in developing countries. Most related (experimental) studies on unhealthy and processed food choices have been

confined to high-income countries. 5 A systematic review by DeCosta et al. (2017) showed clear geographical imbalances when it 

comes to experimental evidence on altering children’s eating behavior – only a couple have been conducted in LMIC settings. This is

a general problem in the health economics literature (see Hirvonen, 2020 ). 6 

In the context of our study, the ongoing economic, nutrition and anthropometric transitions could generate different results 

in Indonesia compared to high-income countries. First, the pattern of obesity by socio-economic status (and thus underlying risk 

factors such as dietary behavior) differs dramatically between high-income and lower-income countries (e.g., McLaren, 2007 ). Second, 

Indonesian children are raised in a context where child stunting is still a concern. Few adults or parents are currently obese. As a

result, perceptions, and norms of what is considered a healthy diet/weight may differ. Third, Indonesia’s policy focus is mainly

on child stunting rather overweight. As food and nutrition policy environments differ between developing and developed countries 

( Lartey et al., 2016 ; Turner et al., 2018 ), this may also influence individual behavioral responses to experimental interventions such

as nudges. Fourth, the onset of the nutrition transition and resulting changes in the food environment are more rapid in developing

countries. 

Second , we propose to pit the policy nudge directly against two peer treatments, adding to the recent experimental economics

literature investigating spillover effects in children’s food choices (most notably Angelucci et al., 2019 ). We introduce a peer treat-

ment that contains two opposing “social nudges ” – a positive and a negative peer. But unlike previous studies, we used confederates

(children chosen from the subject’s class with the same gender and similar age) to implement this treatment. We thus propose a

design integrating a natural field experiment within a framed field experiment (see typology of Harrison and List, 2004 ). The main

advantage of our design – besides the exogenous and natural implementation of our social nudge – is that we can isolate a pure peer

effect by controlling for confederate and class fixed effects. In other words, we can net out specific characteristics of the peer such

appearance and popularity and control for the social network and mean food preferences in the classroom. For this reason, testing

for potentially asymmetric peer effects using naturally occurring behavior would yield muddled peer effects in addition to logistical

challenges. Our strategy can thus inform policy on the relative importance of peer spillovers in a mechanism experiment. A host of

field experiments in economics have employed confederates, which amounts to a non-severe form of deception (examples include 

studies by Heller et al., 2017 ; Balafoutas and Nikiforakis, 2012 ). 7 

A related and secondary contribution is our investigation on how nudges and peer effects interact with information provision:

prior to the snack choice experiment, we showed randomly selected, small groups of children an educational video about healthy

eating. Our video was based on MyPlate and Food Dude interventions in the U.S. and Europe ( Chrisman and Rios, 2019 ; Morrill et al.,

2016 ) and contained clear cross-references (in the form of visuals and information) to the policy nudge (emoji labels). 

We conducted our AEA pre-registered field experiment in 18 public primary schools in Jakarta, Indonesia. The schools were

selected at random from the Ministry of Education and Culture’s database of 279 primary schools in Central Jakarta. A sample of

1,674 children aged 6-13 years (grades 2-5) were randomly assigned to four experimental conditions: (1) control, (2) evaluative

label treatment ( Emoji ), (3) positive peer behavior treatment ( Positive peer ), and (4) negative peer behavior treatment ( Negative peer ).

Additionally, we cross-randomized the provision of educational video about healthy eating. Our experimental treatments within and 

across information blocks were very well balanced in practice. 

In all experimental conditions the participants were offered a binary choice of snacks: healthy (banana) and unhealthy (chocolate 

covered marshmallow cake). As we detail below, these snacks were chosen carefully based on qualitative insights and piloting of

various snacks (comparing factors like choice distribution, attractiveness, prices, nutrition content and practicalities for the final 

selection). The snack choice is also relevant to the policy target of interest at baseline: We present regression models, where choosing

the healthy food is associated with a statistically significant 14%-points decrease in overweight. 
5 Several studies have studied small gifts and incentives ( Samek, 2019 ; Belot et al., 2016 ; Loewenstein et al., 2016 ; List and Samek, 2015 ; Raju et al., 

2010 ), as well as changes in the food choice architecture in school canteens ( Cohen et al., 2015 ; Hausman and Welch, 2010 ; Kral and Rolls, 2012 ; 

Miller et al., 2016 ; Nørnberg et al., 2016 ; Patel and Volpp, 2015 ; Roberto and Kawachi, 2014 ; Thorndike et al., 2014 ). Other studies have examined 

educational messages and incentives ( List and Samek, 2015 ), emoticon labels ( Benito-Ostolaza et al., 2021 ; Siegel et al., 2015 ) or goal setting 

( Samek, 2019 ) to stimulate behavioral change. There is also an emerging literature on spillover (peer social interaction) effects of incentives on 

children’s food choice (see for example, Angelucci et al., 2019 ; Cawley et al., 2017 ; Lowe et al., 2004 ; Stok et al., 2016 ). 
6 Health economic evidence from developing countries is urgently needed, as Hirvonen (2020 , p.1322) underlines that “…research findings from 

richer countries are rarely exportable to low-income country settings because the estimated intervention effects and costs are often mediated or moderated 

by the context in which the study occurred […] These concerns extend to economic experiments conducted in laboratory settings […] due to fundamental 

differences in demographic and disease profiles…” Hirvonen (2020) documents that only 13.6 % of articles in the two leading health economics journals 

over the period 2010-2019 present studies conducted outside of high-income settings and just 4.2% of these focused on East Asia & Pacific (excl. 

China (2.5%) and Australia (3.9%)). These shares are at odds with population counts and global disease burdens. 
7 We carefully discuss ethical and related concerns of our confederate treatment in the methodology section and highlight safeguards to ensure 

that the experiment caused no harm and emotional distress to children nor future research. 

3 
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In the Control condition participants of our experiment were making a choice between snacks from a plain tray. For the Emoji

treatment we placed two emoji labels (smiling green and sad red emoticons, respectively) on the tray next to the healthy and unhealthy

snacks. In order to operationalize our Peer treatments, we relied on a pair of children from each participating class (similar age and

same gender) that would take the role of peer: before entering the room to make her choice of snack, the child saw her classmate

leaving the room either with a banana ( Positive peer ) or a chocolate covered marshmallow cake ( Negative peer ). 

To preview our main findings: We find highly asymmetric and dominant negative peer effects. Negative peers have large adverse

effects on healthy snacking behavior. These substantial effects are not mitigated by information provision. In comparison, policy 

nudges have a moderate, and positive peers an insignificant influence on snacking behavior. 

Specifically, 63% of children choose the healthier snack option in the Control condition. The Emoji treatment results in a 13%-point

increase in the uptake of the healthy snack (without prior viewing of the educational video). This modest effect is not magnified by

information provision. The positive effect of observing a peer leaving the room with a banana is small and not statistically significant.

Conversely, we document a large reduction of 44% in the choice of the healthier snack after seeing a peer with a chocolate covered

marshmallow cake. Overall, the independent effect of the educational video about healthy eating is positive and substantial. However,

there are no significant interaction effects between the emoji and peer treatments with such information provision. We also document

that the emoji labels’ effects are suggestively more pronounced among girls and younger children. 

We perform a series of robustness checks and extensions: Results using fully interacted regressions of all experimental conditions

with school and confederate fixed effect models yield near identical findings. ANOVA-based inference leads to the same conclusions.

Likewise, Westfall-Young multiple testing of treatment significance indicates that treatments are also jointly different from zero 

( Young, 2019 ). Further, our findings are robust to reweighing estimates to align our sample with national census data. 

In an extension, we trace compliance with the emoji and peer treatment along pre-experimental characteristics of our study 

population under the assumptions of random assignment of the treatments and monotonicity (absence of defiers of the treatment)

following Marbach and Hangartner (2020) . We find suggestive evidence that compliers to negative peer treatments (those that were

induced by a peer to choose a unhealthy snack but would not otherwise) as well as never-takers of healthy snacks tend to be more

overweight (a proxy of unhealthy outcomes outside of the experiment) than always-takers of healthy snacks. To further probe the

strength of the emoji nudge against the peer effects, we added a final exploratory extension after the completion of the main study,

collecting data in one more school to test if the negative peer effect would interact with the emoji label. We find tentative evidence

that the negative peer effect remains large even if children are simultaneously exposed to emoji labels. 

We explore plausible mechanisms underlying these findings, documenting that information provision raises healthiness as a reason 

of choosing a healthy snack, which is not the case for our Emoji treatment, and which in turn suggests that such cognitive nudges

do not trigger informed choices among children. We further examine how snack choices deviate from the expectation of teachers,

parents as well as from predicted peer behavior. There is suggestive evidence that negative peer influence leads children to deviate

from expectations of adults and eating norms, even after reinforcement via an educational video about healthy eating. 

Before discussing the policy implications of our findings, we engage with possible experimenter demand effects (EDEs) 

( Zizzo, 2010 ). For instance, some children may choose healthy in response to the emoji treatment because they are trying to conform

with our expectations. Inspired by De Quidt et al. (2018) , we re-interpret the information treatment as a strong demand treatment

(as it explicitly states the socially desired choice and shows the emoji itself). Yet, we find no evidence that exposure to information

amplifies the effect of the emoji treatment. Moreover, when we focus on “too good to be true kids ” (following Dhar et al., 2020 ), again,

we find no evidence of significantly magnified emoji treatment effects for this group. Although we cannot fully rule out potential

EDEs that may bias our nudging estimates ( Zizzo, 2010 ), our robustness test suggest that any bias is modest. 8 

After comparing our findings to key studies in high-income countries (in particular, Benito-Ostolaza et al., 2021 , and 

Bevelander et al., 2012 ) and with caveats of our mechanism experiment in mind (e.g., one shot intervention, EDEs), we conclude

that small modifications to the choice architecture (targeting individual dietary behavior) may not be able to overcome negative

peer influence. These findings echo calls by Loewenstein (2018 , p.100) to move beyond a focus on individual actions and behavioral

limitations in the fight against obesity in the US. Notably, Loewenstein (2018) argues that stark increases in obesity rates in the US

from 1980 onwards coincided with large changes in incomes, inequality and prices as well as other hard risk factors rather than sharp

changes in individual, behavioral drivers such as self-control (see the author’s comment on Duckworth et al., 2018 ). Examining the

US over the period 1990 to 2010, Courtemanche et al. (2016) show that a host of economic changes predict a substantial portion

of the variation in obesity within states. This would limit the legroom of behavioral interventions targeted at individual actions,

at least in the US context, where obesity interventions operate in an environment with already elevated overall obesity rates, risk

factors and externalities. Summarizing the literature on obesity, Cawley (2015) underlines that single prevention policies will not 

be powerful enough to change people’s behavior and prevent obesity. Here we provide relatively sharp evidence for a developing

country amid a fast-paced nutrition transition. It may be necessary to pursue multi-faceted and/or more paternalistic measures such 

as taxes/subsidies or bans of unhealthy snacks from and around primary schools. 

2. Experimental design 

Our experimental design was pre-registered at the AEA Trial Registry (AEARCTR-0005025). When describing our results, we make 

note of registered and unregistered analysis whenever relevant. Appendices C and D provide the detailed experimental procedures, 
8 This is in line with other studies. See in particular, De Quidt et al. (2018) and the discussion by McKenzie (2018a , 2018 b). 

4 
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Fig. 2. Experimental conditions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

scripts, and post-experimental survey (children’s quiz), which we summarize in this section. The experiments were conducted in 

November-December 2019 in 18 public primary schools in Central Jakarta. Each school was visited for a day. 

2.1. Snack choice and overweight 

In each school, children participated in a snack choice experiment ( List and Samek, 2015 , see also Benito-Ostolaza et al., 2021 )

where they had to make a one-time choice between a healthy or an unhealthy snack in private. We considered different snack pairs

prior to the study based on inputs by our team of local nutrition experts and qualitative data on snacking habits. 9 We then conducted

a pilot test for snack choice without treatments (for details see Table E1 in Appendix E). All snacks in the pilot are widely known and

available. Children were not explicitly asked to rate each snack individually, but we simply considered their actual choices during the

pilot. In addition, we compared retail prices, nutritional content, logistical practicality, and potential visibility for our peer treatment.

One additional consideration was to pick a snack pair that displays scope for positive and negative treatment effects. In the end, we

opted for a chocolate covered marshmallow cake (sold as Choco-pie , unwrapped) and a small (mini-) banana. These two snacks are

well known, widely available around schools and popular among children. However, these snacks are not systematically offered at

schools. 10 Children were presented with these two snacks on a plain tray (control, Fig. 2 ). 

We interpret our experiment as test of direct behavioral mechanisms ( Ludwig et al., 2011 ). The mechanism can be conceptualized

as a logical flow from a policy (nudging, information provision) via a mediator (snacking behavior) to a policy outcome (overweight

reductions). First, we can examine if snack choice (as proxy for general energy intake) correlates with overweight (the ultimate policy

goal) by running a linear regression of overweight 11 probability on snack choice in the sample of control children. Table 1 , column 1

shows that a healthy snack choice is associated with a 10.7%-point decrease in overweight. The decrease amounts to a substantial 34%

reduction in overweight. The effect while large is not statistically significant without covariates (p-value = 0.14). Column 2 includes

basic covariates (age, gender, height and maternal education) and the effect remains similar in size (-13.7%-points) but becomes 

statistically significant (p-value = 0.045). Column 3 shows results with an alternative age control. Second, in columns 4 and 5, we

regress snack choice itself on a set of basic covariates and find the choice is not explained by socio-demographic characteristics (age,

gender, body height, maternal education). 

2.2. Treatments at the individual level 

Next, we detail the experimental conditions and then review the associated, pre-registered predictions. The following treatments 

were randomized at the child level (see corresponding snack choices in Fig. 2 ): 

• Control – the child picks one snack out of two placed on a plain tray; 
9 We conducted focus group discussions with children and their mothers from one school that did not participate in the experiment. Children and 

their mothers were asked which foods they consider healthy and unhealthy and why. Their answers indicated that banana and cookies were one of 

the preferred snacks (healthy and unhealthy, respectively). 
10 In our study area in Jakarta, Indonesia small food vendors would often set up their operations in front of the school gates (which is also not 

uncommon in other South-East Asian countries). Some would even sell foods through the school fence or have a table inside the school, offering a 

variety of home-made and packaged snacks such as ours directly on the school grounds. 
11 Based on the classification in WHO Multicentre Growth Reference Study Group (2006) or De Onis and Lobstein (2010) . 

5 
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Table 1 

Likelihood of overweight and child’s snack choice (sample of control children). 

Dep. Var.: Overweight Choice (banana) 

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

Child’s choice (banana) -0.107 -0.137 ∗∗ -0.121 ∗ 

(0.072) (0.067) (0.064) 

Child’s age, yrs. -0.181 ∗∗∗ 0.005 

(0.033) (0.036) 

Child is younger than 10 years old 0.239 ∗∗∗ 0.088 

(0.073) (0.091) 

Child is male 0.064 0.070 -0.026 -0.028 

(0.058) (0.054) (0.070) (0.071) 

Child’s height 0.021 ∗∗∗ 0.028 ∗∗∗ 0.006 0.003 

(0.004) (0.004) (0.005) (0.005) 

Mother’s education is higher than primary -0.102 -0.178 ∗∗ -0.101 -0.082 

(0.093) (0.086) (0.091) (0.095) 

Constant 0.342 ∗∗∗ -2.532 ∗∗∗ -1.532 ∗∗∗ -0.181 0.245 

(0.057) (0.516) (0.361) (0.680) (0.528) 

N 211 211 211 211 211 

Note: Dependent variables : (1)-(3) - a binary overweight indicator based on the body mass index- 

for-age z-score above + 1 standard deviation according to the WHO Child Growth Standards; (4)- 

(5) - child’s snack choice (healthy choice, banana = 1; unhealthy choice, chocolate cake = 0). Linear 

probability model, standard errors clustered at the class level (84 clusters). 
∗∗∗ p < 0.01, 
∗∗ p < 0.05, 
∗ p < 0.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Emoji – same as control but we placed a sticker with a green happy smiley next to the healthy snack and a sticker with a red sad

smiley next to the unhealthy one; 

• Positive peer – the child first sees a classmate (a peer of similar age and same gender, and who is a “confederate ” peer from the

child’s class) leaving the room with a banana (Fig. F4 in Appendix F), then the child picks the snack; 

• Negative peer – the child first sees a classmate (a “confederate ” peer) leaving the room with a chocolate cake (Fig. F4 in Appendix

F), then the child picks the snack. 

Our emojis nudge taps into the affective systems of decisions making. 12 It alters the framing of the food choice so that children

associate a positive feeling with the healthy choice. Affective reactions may trigger relatively fast actions before any corrective, 

deliberate response may occur ( Loewenstein et al., 2015 ), which is suitable for our one shot mechanism experiment. 

Peer effects may be explained by social comparison theory. Put forward by Festinger (1954) , social comparison is a basic social

psychological process in which individuals converge in opinion formation and ultimately behavior with people similar to them (see 

Buunk and Gibbons, 2007 ). People’s beliefs about prevalent and accepted behavior of others in their social network (the referent

group) are conceptualized as social norms ( Sherif, 1936 ). Dietary intake and obesity have been found to be associated with eating

norms prevalent in society ( Stok, 2014 ; Higgs and Thomas, 2016 ; Higgs, 2015 ), while children’s eating behaviors mimic those of

their parents and peers (for example, see Yee et al., 2017 and Angelucci et al., 2019 among others). 

The referent group’s eating behavior constitutes the perceived social norm that, in turn, children may respect when making their

own food choices ( Higgs et al., 2019 ; Higgs and Thomas, 2016 ; Sharps and Robinson, 2017 ). In a task similar to ours, Angelucci et al.

(2019 : 84) model a binary decision between grapes and a cookie as balancing benefits against costs. Translated to our setting, the

child’s private benefits of picking a healthy option increase with the social/parental acceptability of her choice, and with the observed

healthy choices of her peers. Conversely, the unhealthy peer behavior may decrease the relative cost of choosing an unhealthy food

option and not complying with social norms. An advantage of our experiment is that we can investigate positive and negative peer

influence separately and examine any asymmetries ( Frijters et al., 2019 ; Harris and Lopez-Valcarcel, 2008; Yakusheva et al., 2011 ). 

2.3. Information treatment at the group level 

We examine possible interactions of nudges and peer effects and information by randomly varying prior viewing of a healthy

nutrition video. Before making their food choices, some children (about half the sample and half of each class) watched a short

video in groups of four. As we detail below, within each group all individual treatment conditions were present and we successfully

cross-randomized. 
12 Food choice is a result of the interaction between affective (driven by impulsive motivations) and deliberative (driven by goal-oriented and 

utility-maximizing considerations) systems operating in the human brain (see for instance modelling efforts by Ruhm, 2012 ). 

6 
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The video is based on MyPlate materials and contains emojis – a green happy smiley next to healthy foods (fruits and vegetables),

and a red sad smiley next to unhealthy snacks (chocolate, candies and cookies). 13 The script for the voice over was adapted from the

script used by List and Samek (2015) , and it was adjusted in line with Indonesian nutrition guidelines ( “Isi Piringku ”) relevant for a

healthy meal portion in the Indonesian context. The message in the video is conveyed by three (two boys and a girl) children (8-9

years old) each of whom can be perceived as a peer (referent) by the participating children. The video also employs smiley symbols

to classify foods in line with the nudges. In other words, the video links directly with the Emoji and Positive peer treatments. 

2.4. Predictions 

We made the following predictions as indicated in the AEA Trial Registry: 

• Prediction 1: The Emoji nudge will trigger an automatic take-up and increase the healthy choice. 

• Prediction 2: Social comparisons with the Positive and Negative peer ’s snacking behavior will encourage or discourage the choice of

a healthy snack. As such, a child’s favorable association with the peer will trigger conformity with the peer’s choice. 

• Prediction 3: Ex-ante information provision is expected to independently encourage the healthy food choice by triggering more 

deliberative choices through highlighting the benefits and social desirability/norms attached to healthy choices. 

With regard to prediction 3, we expected that the information provision would independently increase the healthy choice and

would interact with the individual treatment conditions. In other words, we hypothesized that information provision via videos would

complement independent treatment effects, as the video makes clear reference to the emoji labels and is communicated by peers.

The video could therefore magnify the salience of the Emoji label and the Positive peer behavior. The interaction of the video and the

Negative peer effect was predicted as ambiguous prior to the experiment, as the video does not allude to the negative influence of

others on own choices. 

Note that some of our predictions, in particular those related to the emoji and information treatments, may be tainted by EDEs

( Zizzo, 2010 ). Children may try to please us by opting for the healthy choice in response to these treatments. 14 The sub-section

Exploring Experimenter Demand Effects discusses this concern in detail. 

2.5. Further heterogeneity and mechanisms 

We pre-registered a qualitative examination of the result heterogeneity by child’s gender and age. In addition, we planned to

explore the potential mechanisms related to children’s snack choices. We used a post-experimental survey to collect information 

on their reasons for choosing the particular snack option, their expectations of what their friends would have chosen, as well as

what their mother and teacher would have picked for them. We intended to use these data in an exploratory fashion, correlating

the variables with treatments and children’s choices to better understand any baseline treatment effects. We anticipated that under 

our treatments a child’s snack choice might deviate from her innate preference for certain foods, from beliefs about the teacher’s

and mother’s expectations of what the child should choose, as well as from her own expectations of choices by peers during the

experiment. 

2.6. Justification of the use of confederates 

Before moving on to the experimental procedures and details, we would like to carefully justify the use of confederates as this

amounts to deception. From an ethical point of view, it is important that deception does not cause distress to research subjects and

confederates. In addition, deception should only be used if other methodologies would not yield similar research insights that are

beneficial from a societal point of view. Deception may also lead to losing command over future subject pools to test economic

theory ( Cooper, 2014 ; recent examples using justified forms of deception in economics by Heller et al., 2017 , and Balafoutas and

Nikiforakis, 2012 ; see also opinion surveys by Colson et al., 2016 ). 

Testing for peer effects using naturally occurring behavior would have yielded distorted estimates. For instance, we could have 

exposed some treated children to control children’s snacking behavior. Yet control children picking (un)healthy snacks systematically 

differ along observable (gender, body stature) and unobservable characteristics (sociability). Indeed, we find that overweight is 

correlated with unhealthy snack choices among control children (see discussion around Table 1 ). This implies that peer effects are

confounded by other characteristics. These confounds might differ asymmetrically between positive and negative peers, making it 

near impossible to study pure asymmetric effects. For this reason, we matched girls to girls and boys to boys to net out gender

confounds and at the extreme we leverage confederate fixed effects. Additionally, it would have been logistically infeasible as we

aimed to study nudges side-by-side under different informational settings in a field environment with small children during a limited

time period. Additionally, the distribution of snack choices across classes was unknown to us. 

We carefully supported the decision to opt for confederates: Two ethics boards cleared our design to weigh the ethical implications

of deception in our experiment. We safeguarded against harm or emotional distress to participants and confederates ( Bonetti, 1998 ;
13 The video can be viewed here: https://eur.cloud.panopto.eu/Panopto/Pages/Viewer.aspx?id = ce680dc2-134b-41c2-b17f-abbc007cc631. The 

script translated to English is provided in Appendix C. 
14 The baseline propensity to pick the socially desired snack is balanced due to randomization. 
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Boynton et al., 2013 ). Parents of all children involved in the study gave their consent and were informed that their children might

be exposed to other children with certain snacks. Importantly, teachers took part in choosing confederates and were aware of their

special role. Regarding the common concern of losing control over subject pools, note that we leveraged a non-standard subject pool

in the field that participated in a one-time, specialized and unincentivized task. After the experiment, there were various forms of

debriefing on research findings and methodology to teachers, parents, and children. Immediately after the experiment, we informally 

debriefed teachers and school principals. Following the analysis of our data, we shared the finding (with some delay due to COVID-19)

with all involved schools, teachers and parents. We also made a video summarizing our findings and approach for children. These

debriefs and video also explained and justified the use of confederates. We did not receive complaints from schools and participants

that our experiment and the use of confederates has caused harm or distress. In sum, the features of our study and safeguards in place

plausibly ruled out harm to subjects and future research. 

2.7. Randomization 

Randomization consisted of three steps (see Fig. F1, Appendix F): (1) prior to arriving in a given classroom, we determined the

number of required groups of four children (thus dividing class size by four) and randomly determined a sequence of video and

no-video groups. (2) Within each group of four, we randomly pre-sequenced the four individual-level experimental conditions. Note 

that these two first steps did not yet involve assignment of actual children. (3) When arriving in class, we used a lottery to randomly

determine the sequence in which children left the classroom to make the food choice. This sequence thus assigned children to the

information groups and nudging treatment conditions (as sequencing was pre-determined in steps 1 and 2, respectively). 

To reiterate, within each group all four individual-level treatments were present. Within each class about half the children were

either in the video or no-video group. The exposure to the video was thus randomized at the group level (4 children each) and the

nudging treatments were randomized at the individual level. 

Overall, we have four individual conditions and two group experimental conditions. We randomized at both levels and thus 

individual and group level interactions are cross-randomized. Below we show that balance was achieved both within and across 

video conditions. 

2.8. Determination of sample size and sampling 

Sample size was determined based on power calculations for the test of differences in proportions. The overall sample size is 1,674

children in 18 schools; Table E2, Appendix E gives sample sizes by experimental conditions. Information on power calculations and

random sampling of schools is presented in Appendix B. 

2.9. Procedure 

Before the study we asked parents to sign an informed consent form and to fill a short background survey. All children for

whom a parental consent was obtained were eligible to participate in the study and thus entered our subject pool and subsequent

randomization. Children with crucial food allergies (eggs, milk, nuts) were excluded from the food choice experiment and the sample

prior to randomization (4.7%) but did complete our short post-experimental survey (quiz). 

Before the experiment, the background survey was sent to parents with the informed consent form. The survey collected information

on socio-economic background, family food expenditures, dietary patterns and preferences, and time allocation. 

On the day of the experiment, we had the following procedure (Appendix C provides the detailed script). We collaborated with

teachers to organize the experiment in each class. At least one teacher was present and in proximity of the experimental facilities to

provide comfort and safety to children. However, teachers did not observe the children when they were choosing their snack. The

experiment was scheduled during a lesson period selected by the teachers. The session started by gathering the participants with

parental consent belonging to the same class in a classroom. One of the field supervisors greeted them and introduced them to the

study. 

Note that over four fifths of individual sessions ran in the morning. In most schools the study was conducted between 7.30 and

13.30. In the case of 2 schools lessons, and thus our experiment, took part in the afternoon. While we did not question children on

their individual hunger levels, specifications with class fixed effects control for such session-specific factors (e.g., hunger due to time

of day) and we find no evidence to suggest that these fixed effects have any bearing on the treatment effects. 

Teachers recommended two children (male, female) to us from each class that could be our peer confederates. While the selection

of these confederates by teachers is thus not random, the assignment of the confederates to their classmates in the experiment (our

subjects) is random and we can exploit confederate fixed effects to account for observable and unobservable characteristics. In the

subsequent analysis we find that our results are similar with and without controlling for confederate fixed effects. 

Fig. F1 (Appendix F) summarizes the flow of the experiment. Prior to the experiment every child with parental consent was

assigned an ID number. In the classroom we distributed stickers with ID numbers, and we conducted a lottery to determine the

sequence in which children left the classroom to make the snack choice; specifically, every child picked a key tag with a number from

a nontransparent bag. Then children were invited to participate in a quiz about various foods they like to eat, and (in accordance

with their line numbers) were brought in groups of four to the proximity of the snack room. As was explained in the sub-section on

randomization, we randomly assigned groups of children to the information provision blocks, and either showed them the educational

video or not (Fig. F2, Appendix F). Then one by one they were invited to the snack room (Fig. F3, Appendix F), where they could
8 
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Table 2 

Descriptive statistics. 

N Mean SD Min Max 

Child is male 1,674 0.477 0 1 

Child’s age 1,543 9.523 1.165 6 13 

Child’s height 1,671 134.182 9.476 106.5 161 

Child’s weight 1,671 32.308 10.342 15.1 76.2 

Mother’s education is higher than primary 1,611 0.861 0 1 

Father’s education is higher than primary 1,438 0.908 0 1 

Mother’s work status 1,578 0.321 0 1 

Father’s work status 1,398 0.861 0 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

pick up one snack before they went to answer the quiz. 15 While waiting for their turn to go to the snack room, the other children in

the group played a board game. We recorded the choice of each child as they left the room with the snack and were accompanied to

another room (Fig. F5, Appendix F) where they completed the quiz (Appendix D) and their anthropometrics (height, weight) were

measured. Children were encouraged to eat their snack and could not take them outside of the quiz room. In line with local customs,

every child received a small present for participation in the study at the end. 

Overall, it is important to note that there was no communication within groups, as well as between children and classes that could

influence choices. 

2.10. Regression models 

Our main results are based on simple comparisons of the proportion of children that opted for the healthy choice across conditions

(that is, comparing means of a binary outcome variable where the choice banana = 1 and chocolate cake = 0). For robustness, we also

report linear probability models where we regress the binary snack choice on our treatments with and without a set of covariates

(child’s gender, age, height, maternal education in years and work status) 16 , as well as school, class or confederate fixed effects. We

estimate the following interacted model: 

𝐶ℎ𝑜𝑖𝑐 𝑒 𝑖𝑏𝑐𝑠 = 𝛼 + 𝛽1 𝐸 𝑚𝑜𝑗 𝑖 𝑖𝑏𝑐𝑠 + 𝛽2 𝑃 𝑜𝑠.𝑃 𝑒𝑒 𝑟 𝑖𝑏𝑐𝑠 + 𝛽3 𝑁𝑒𝑔.𝑃 𝑒𝑒 𝑟 𝑖𝑏𝑐𝑠 + 𝛽4 𝑉 𝑖𝑑𝑒 𝑜 𝑏𝑐𝑠 

+ 𝛽5 𝐸 𝑚𝑜𝑗 𝑖 𝑖𝑏𝑐𝑠 ∗ 𝑉 𝑖𝑑 𝑒 𝑜 𝑏𝑐𝑠 + 𝛽6 𝑃 𝑜𝑠.𝑃 𝑒𝑒 𝑟 𝑖𝑏𝑐𝑠 ∗ 𝑉 𝑖𝑑𝑒 𝑜 𝑏𝑐𝑠 + 𝛽7 𝑁𝑒𝑔.𝑃 𝑒𝑒 𝑟 𝑖𝑏𝑐𝑠 ∗ 𝑉 𝑖𝑑𝑒 𝑜 𝑏𝑐𝑠 + 𝜆𝑐𝑠 + 𝜀 𝑖𝑏𝑐𝑠 , (1) 

where 𝐶ℎ𝑜𝑖𝑐𝑒 equals 1 if child i in informational group b in class c in school s chooses a healthy snack (banana) and zero otherwise. 

The model is estimated jointly with all interaction terms between the individual treatments and the group treatment. In any case,

estimating models on the two sub-samples (no video, video) yields identical or near identical results . 17 The three treatments are

Emoji, Positive peer and Negative peer , with the respective coefficients denoted by 𝛽1 , 𝛽2 and 𝛽3 without information provision. The

main effect of the 𝑉 𝑖𝑑𝑒𝑜 within control subjects is captured by 𝛽4 . Three interactions effects capture whether the video treatment

magnifies or counters the individual treatments, denoted by 𝛽5 , 𝛽6 , 𝛽7 . For example, the effect of the emoji in the no video group is

𝛽1 and the combined effect in the video group is 𝛽1 + 𝛽5 . The latter coefficient and associated standard error tell us if the difference

in effects between the no video and video setting are economically and statistically significant. 

Three fixed effect specifications control for school (such as type, size and make-up), class 𝜆𝑐𝑠 (such as size, gender composition,

time of experimental session), as well as confederate specifics (such as appearances and popularity). We cluster standard errors at the

class level c (N = 84). As we report below, our standard errors and findings remain qualitatively similar when clustering at the group

level b instead. Finally, we also present ANOVA-based inference as additional robustness check in the appendix. 

2.11. Descriptive statistics 

Table 2 provides the overall descriptive statistics. The sample is gender balanced. The average age is 9.5 years. Average height

is 134 cm and average weight is just above 32 kg. Almost 90 percent of parents have higher than primary education. 86 percent of

fathers and just over 30 percent of mothers are working. 
15 Note that we assigned the two first line numbers in each class to our confederates. They followed the same procedure up until the snack room to 

where they were the first to be invited. In the snack room and out of sight of other children they received separate instructions and practiced their 

task. They could not make a snack choice and were simply given a healthy snack if they were a positive peer and an unhealthy snack if they were a 

negative peer (see the script and procedure in Appendix C). The confederates do not enter into the estimation sample. The assignment to negative 

and positive peers with respective snacks was thus random. This random assignment was done to avoid bias, as own choices could be correlated 

with observed and unobserved confederate’s characteristics that may then influence the peer effects. Confederate characteristics are displayed in 

Table E4 (Appendix E). 
16 For some of these covariates, we have missing observations which are however systematically unrelated to treatment assignment. To preserve a 

consistent analysis sample, we substitute these missing datapoints with the respective sample mean and control for this imputation with a missingness 

dummy specific to each covariate. 
17 The results only differ minimally when covariates and fixed effects are included in split sample models as they allow the fixed effects and 

covariates to vary by block. Results available upon request. 
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We can assess the representativeness of our sample by comparing socio-economic information collected in the pre-experimental 

parental survey with the urban subsample of the Indonesia Population Census 2010 ( BPS-Statistics Indonesia, 2012 ), keeping the near

10 years of time differences in mind. Of note is that children in our experiment have somewhat better educated parents (see Table

E3 in Appendix E). 

To achieve a better match between proportions in our sample compared to the census, we also calculated poststratification

weights using child’s gender, parental level of education and working status. The middle column of Table E3 in Appendix E shows

an improved match of the weighted sample. As we show below, when we employ these weights in our regression analysis, results

remain qualitatively similar. 

Table E4 (Appendix E) provides descriptive statistics of demographic characteristics of confederates. An exact half of the confeder- 

ates are male by design. There are some small differences in terms of child’s age (1.5 months) and mother’s education (6%-points). 18 

We control for these differences by adding confederate fixed effects in our empirical specification. 

2.12. Balancing tests within and across information treatments 

We check balancing in two ways: (i) between all 8 treatment conditions (4 individual x 2 group conditions) using regression

inference ( Table 3 ) and relatedly with (ii) fully interacted ANOVA-based inference (Table E5 in Appendix E): 

(i) Experimental conditions are well balanced in terms of child’s gender, age, height, weight and level of parental education and work

status. Table 3 shows group means of 8 covariates and 8 experimental conditions. Economic differences are small. Statistically

speaking, we can calculate 224 t-tests. We would expect 22.4 comparisons to be significant by chance at the 10% and scattered

non-systematically across the table. In practice, 21 p-values are below 10% and indeed scattered well. When we address multiple

hypothesis testing concerns and calculate q-values using Hochberg adjustments by rows, only two comparison are statistically 

significant at conventional levels (denoted by # in the table). Panels A and B shows p-values linked to differences in means

within the no video and video groups, respectively. Imbalances are few, economically modest and not systematic across these two

panels. Out of 48 comparisons in Panel A, 4 are statistically significant at the 10% level and 3 at the 5% level. In Panel B, just 3

comparisons are significant at the 5% and 1 at the 10% level. Note that at the 10% level one would expect about 10 of these 96

comparisons in Panels A and B to be significant by chance, which is roughly in line with the 11 imbalances that we find. Indeed,

when we address multiple hypothesis testing concerns and calculate q-values using Hochberg adjustments by rows in Panels A

and B, only one comparison is statistically significant at conventional levels (comparison 2 vs. 8, child’s weight). This further

underlines that any imbalances occurred by chance. Panel C of the same table shows few and non-systematic imbalances between

treatment conditions across the video and no video conditions. Of the 128 differences 10 are significant at the 10% level; just one

p-value survives multiple hypothesis testing adjustments. 

ii) Likewise, Table E5, Appendix E shows no systematic differences in a fully interacted ANOVA. 

We adjust for any small imbalances that arose by chance by including these covariates in robustness checks. As we show below

the inclusion of these has no bearing on our findings at all. 

3. Results 

Overall, 69% of the children opted for the healthy snack. Fig. 3 breaks down the results by experimental conditions. 

We start by describing the first four bars (healthy choice rates by nudge condition without the video). Overall, 60% of children

picked the healthy snack, but with substantial differences across the four experimental conditions. In the control condition 63% of

children picked the healthier option with the banana. The emoji label further increased that proportion by 13%-points or by about

one fifth. When children saw our confederates leave the room with a banana just before making their own choice, the healthy choice

went up by a modest 4%-points over the control condition. In contrast, the effect associated with the Negative peer treatment was

very large. Among subjects who saw their peers with a chocolate cake, a mere 35% opted for the healthy snack, which translates to

a 28%-point or 44% reduction compared to the control condition. 

Similar patterns emerge in the final four bars of the same Fig., but in addition we also see a pronounced independent effect

associated with the video for all experimental conditions. Overall, the average banana choice across experimental conditions increased 

from 60% to 78%. We document a 21%-point increase in the healthy choice in the control group due to the video alone (comparing

control groups, see bar 1 and bar 5). In the video group, the Emoji treatment further boosted the healthy choice by 8.5%-points over

the control group. The effect associated with the Positive peer treatment was similarly modest at about 4%-points, while the effect

associated with the Negative peer was again large (a 36%-points or 43% decrease). 

3.1. Regression results 

Table 4 reports the corresponding linear regression results based on the pooled model with all relevant interaction terms ( Eq. 1 ). 19 

Patterns follow those of Fig. 3 irrespective of the specification. Panel A displays effects associated with the nudges and peer treatments
18 Due to logistical reasons, we could not collect anthropometric and post-experimental survey (quiz) data from the confederates. 
19 Non-linear estimates are qualitatively similar and available upon request. 
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Table 3 

Randomization balance. 

M eans by experimental condition 

(1) 

Child is 

male 

(2) 

Child’s age 

(3) 

Child’s 

height 

(4) 

Child’s 

weight 

(5) 

Mother’s education is 

higher than primary 

(6) 

Father’s education is 

higher than primary 

(7) 

Mother’s 

work status 

(8) 

Father’s 

work status 

Panel A: No Exposure to Educational Video 

(1) Control - No 

Video 

0.498 9.490 134.976 32.195 0.846 0.876 0.293 0.837 

(3) Emoji - No Video 0.469 9.462 133.545 32.169 0.850 0.886 0.345 0.836 

(5) Pos. Peer - No 

Video 

0.446 9.522 134.168 32.285 0.821 0.929 0.317 0.819 

(7) Neg. Peer - No 

Video 

0.478 9.508 133.821 32.242 0.892 0.935 0.337 0.886 

t-test of differences of the means, p-values 

(1) vs. (3) 0.53 0.81 0.03 0.98 0.89 0.74 0.25 0.98 

(1) vs. (5) 0.31 0.77 0.23 0.91 0.43 0.07 0.63 0.65 

(1) vs. (7) 0.72 0.88 0.08 0.95 0.16 0.04 0.38 0.15 

(3) vs. (5) 0.58 0.54 0.40 0.90 0.40 0.13 0.56 0.69 

(3) vs. (7) 0.85 0.65 0.70 0.94 0.18 0.07 0.86 0.17 

(5) vs. (7) 0.48 0.90 0.62 0.96 0.03 0.79 0.70 0.06 

Panel B: With Exposure to Educational Video 

(2) Control - Video 0.493 9.434 134.450 33.494 0.870 0.882 0.282 0.887 

(4) Emoji - Video 0.486 9.441 134.237 32.297 0.910 0.921 0.286 0.865 

(6) Pos. Peer - Video 0.498 9.402 134.356 32.525 0.870 0.902 0.343 0.869 

(8) Neg. Peer - Video 0.449 9.519 133.874 31.206 0.825 0.928 0.370 0.888 

t-test of differences of the means, p-values 

(2) vs. (4) 0.89 0.94 0.75 0.21 0.19 0.18 0.94 0.48 

(2) vs. (6) 0.93 0.78 0.89 0.26 0.99 0.50 0.19 0.62 

(2) vs. (8) 0.37 0.37 0.39 0.01# 0.26 0.15 0.08 0.98 

(4) vs. (6) 0.83 0.74 0.87 0.80 0.19 0.53 0.24 0.90 

(4) vs. (8) 0.47 0.43 0.61 0.20 0.03 0.80 0.02 0.46 

(6) vs. (8) 0.29 0.32 0.53 0.13 0.25 0.39 0.55 0.56 

Panel C: P-values (effect differences across video condition) 

(1) vs. (2) 0.93 0.58 0.46 0.12 0.50 0.85 0.80 0.18 

(1) vs. (4) 0.83 0.69 0.35 0.91 0.03 0.13 0.90 0.41 

(1) vs. (6) 0.10 0.53 0.41 0.70 0.48 0.41 0.27 0.40 

(1) vs. (8) 0.35 0.82 0.14 0.24 0.58 0.09 0.09 0.19 

(3) vs. (2) 0.61 0.80 0.22 0.17 0.51 0.93 0.14 0.19 

(3) vs. (4) 0.73 0.85 0.34 0.89 0.05 0.16 0.22 0.48 

(3) vs. (6) 0.56 0.65 0.32 0.72 0.58 0.58 0.97 0.38 

(3) vs. (8) 0.67 0.62 0.63 0.24 0.52 0.19 0.55 0.13 

(5) vs. (2) 0.29 0.36 0.71 0.18 0.19 0.15 0.45 0.05 

(5) vs. (4) 0.40 0.43 0.93 0.99 0.01## 0.77 0.58 0.20 

(5) vs. (6) 0.32 0.31 0.82 0.81 0.21 0.41 0.55 0.15 

(5) vs. (8) 0.95 0.97 0.65 0.23 0.92 0.99 0.27 0.06 

(7) vs. (2) 0.77 0.50 0.40 0.19 0.47 0.09 0.18 0.98 

(7) vs. (4) 0.89 0.56 0.62 0.96 0.45 0.58 0.34 0.48 

(7) vs. (6) 0.70 0.42 0.53 0.76 0.46 0.25 0.88 0.61 

(7) vs. (8) 0.54 0.93 0.94 0.25 0.10 0.77 0.51 0.95 

Note: Corresponding q -values (adjusting for multiple hypothesis testing by row using a Hochberg adjustment - qqvalue command in STATA) are denoted ### 

q < 0.01, ## q < 0.05, # q < 0.1. 

1
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Fig. 3. Mean healthy choices across treatment conditions (banana = 1; unhealthy choice, chocolate cake = 0). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in the group without prior viewing of the video. Panel B displays the corresponding point estimates within the video group; for

the reader’s convenience we present the combined effect (main effect plus interactive effect associated with the video, 𝛽1 + 𝛽5 
, 𝛽2 + 𝛽6 , 𝛽3 + 𝛽7 ). Beneath each set of estimates we show p-values of linear combinations. Panel C shows the effect of the video

𝛽5 and corresponding interaction terms ( 𝛽6 , 𝛽7 , 𝛽8 ) . 
We start with the unconditional model in Column 1: Coefficients associated with the Emoji and the Negative peer treatments

are statistically significant at the 1% level for both information provision blocks. The emoji increases the healthy snack choice by

13%-points and 8.5%-points, respectively. The negative peer treatment substantially decreases healthy choices by 27.8%-points and 

36.4%-points, respectively. The effects associated with the Positive peer are very small in comparison and not statistically significant

for either informational condition. 

Of note is that the negative peer effect qualitatively and statistically dominates both the emoji and positive peer effects in absolute

terms. Related p-values are given below Panel A and Panel B. The emoji’s effect is suggestively larger than the positive peer effect,

however the difference is only statistically different from each other in the group without the video treatment. 

The video significantly increases healthy choices in the control group (by 21.2%-points, see Panel C). Yet interaction terms between

the video and individual treatments are by and large insignificant. There is highly suggestive (insignificant) evidence that the emoji’s

effect is less pronounced (contrary to our expectations) after viewing the video (by -4.6%-points) and the negative peer’s effect is

more pronounced (by additional -8.6%-points). Informed children seem more “surprised ” and thus more responsive to the Negative 

peer treatment in absolute terms. On the other hand, the increased healthy snack uptake in the control-video condition provides

more room for adverse peer effects. That said, reductions relative to the control group are comparable and none of the differences are

precisely estimated. 

The remaining columns of Table 4 show that the treatment effects are unaffected by the inclusion of covariates: Columns 2-5

suggest that the treatment effects are not influenced by the child’s age, gender, height, maternal level of education and work status

(2), and that they are robust to school (3), class (4) or confederate (5) fixed effects. Finally, standard errors and conclusions are

similar when clustering at the group instead of the class level (Table E6, Appendix E). 

3.2. Heterogeneity by age and gender 

Next, we move to the registered heterogeneity analysis (planned as exploratory analysis without specific hypotheses). Tables E7 

and E8 (Appendix E) illustrate interaction of all treatment dummies with gender and an age group dummy (below vs. equal and above

10 years old). The results stem from our baseline model without controls or fixed effects. The structure of these tables is similar to

Table 5 , however this time we also provide p-values for tests across these demographic groups. 

The Emoji treatment effects are suggestively more pronounced among girls compared to boys (columns 1 and 2 in Table E7), al-

though the differences are not statistically significant as judged by the p-values in the final column. This speaks to inconsistent evidence

on gender differences in food choices among children and adolescents found in a systematic literature review by Sacco et al. (2017) and

a study of subliminal priming on food consumption by Minas et al. (2016) . We also find the effect of this nudge treatment to be qual-
12 
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Table 4 

Treatment effects on healthy snack choice (healthy choice, banana = 1; unhealthy choice, chocolate 

cake = 0). 

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

Panel A: Treatment effect (no video) 

Emoji 0.130 ∗∗∗ 0.132 ∗∗∗ 0.131 ∗∗∗ 0.134 ∗∗∗ 0.126 ∗∗∗ 

(0.044) (0.044) (0.045) (0.046) (0.047) 

Pos. Peer 0.043 0.043 0.042 0.041 0.044 

(0.049) (0.049) (0.049) (0.050) (0.051) 

Neg. Peer -0.278 ∗∗∗ -0.275 ∗∗∗ -0.278 ∗∗∗ -0.274 ∗∗∗ -0.268 ∗∗∗ 

(0.047) (0.047) (0.047) (0.048) (0.050) 

P-values (test of linear combinations) 

Emoji-Pos. Peer 0.05 0.05 0.05 0.04 0.09 

Emoji-Neg. Peer 0.07 0.07 0.07 0.09 0.10 

Pos. Peer-Neg. Peer 0.01 0.01 0.01 0.01 0.02 

Panel B: Treatment effect (with video; no video effect + interaction term effect) 

Emoji 0.085 ∗∗∗ 0.089 ∗∗∗ 0.089 ∗∗∗ 0.091 ∗∗∗ 0.085 ∗∗∗ 

(0.027) (0.027) (0.027) (0.028) (0.030) 

Pos. Peer 0.037 0.037 0.037 0.037 0.026 

(0.031) (0.032) (0.032) (0.033) (0.035) 

Neg. Peer -0.364 ∗∗∗ -0.367 ∗∗∗ -0.367 ∗∗∗ -0.368 ∗∗∗ -0.377 ∗∗∗ 

(0.038) (0.039) (0.039) (0.040) (0.042) 

P-values (test of linear combinations) 

Emoji-Pos. Peer 0.11 0.09 0.09 0.08 0.07 

Emoji-Neg. Peer 0.00 0.00 0.00 0.00 0.00 

Pos. Peer-Neg. Peer 0.00 0.00 0.00 0.00 0.00 

Panel C: Video main effect (control) and interactions with nudges 

Video 0.212 ∗∗∗ 0.215 ∗∗∗ 0.212 ∗∗∗ 0.214 ∗∗∗ 0.224 ∗∗∗ 

(0.039) (0.039) (0.039) (0.040) (0.042) 

Emoji x Video -0.046 -0.046 -0.042 -0.043 -0.042 

(0.048) (0.048) (0.048) (0.049) (0.051) 

Pos. Peer x Video -0.006 -0.007 -0.004 -0.004 -0.018 

(0.057) (0.056) (0.056) (0.058) (0.059) 

Neg. Peer x Video -0.086 -0.091 -0.086 -0.094 -0.109 ∗ 

(0.059) (0.058) (0.058) (0.059) (0.062) 

N 1,674 1,674 1,674 1,674 1,674 

Covariates No Yes Yes Yes Yes 

Fixed effects No No School Class Confederate 

Note: Pooled and fully interacted (all treatment conditions) linear probability model, standard errors 

clustered at the class level (84 clusters). Constant not shown. Covariates (columns 4-5) are child’s 

gender, age, height, maternal education and work status, as well as associated dummies for missing 

observations that have been extrapolated with the sample mean. 
∗∗∗ p < 0.01, ∗ ∗ p < 0.05, 
∗ p < 0.1. 

 

 

 

 

 

 

itatively larger for younger children in the block without information provision but not with information provision (see Table E8 and

a more refined age split in Table E9 20 in Appendix E). But, again, these qualitative differences are not statistically significant, and

we may be lacking power. 

Finally, there is no noteworthy heterogeneity by gender and age for the Positive peer effects, which remain small and not statistically

significant. The treatment effects associated with the Negative peer are qualitatively more noticeable among younger children (below 

10 years old) in both information provision blocks. 

4. Experimenter demand effects, robustness checks and extensions 

This section discusses experimenter demand effects (EDEs), three robustness checks and two extensions (all unregistered, some of 

which were kindly suggested to us by commentators on the draft paper). 

4.1. Exploring experimenter demand effects 

In the control group, healthy choices could be elevated by children trying to please their teachers and the experimenters. This is a

pure form of social desirability bias, unrelated to the experimental treatments. The baseline propensity to please should be balanced

across experimental groups. However, the treatments effects may suffer from a related bias due to EDEs ( Zizzo, 2010 ). We took some
20 This unregistered analysis splits age groups by approximate developmental stages: children (6-8 years old, excluded category), pre-adolescents 

(8-10 years old), and adolescents (10-13 years old). 

13 
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Table 5 

Taste vs. health. 

Means by experimental condition 

(1) 

Choice - healthy 

(2) 

Choice - tasty 

(3) 

Fruits - healthy 

(4) 

Fruits - tasty 

(5) 

Fruits - snack 

Pan el A: No Exposure to Educational Video 

(1) Control - No 

Video 

0.300 0.655 0.714 0.181 0.095 

(3) Emoji - No Video 0.361 0.624 0.771 0.151 0.059 

(5) Pos. Peer - No 

Video 

0.320 0.660 0.772 0.144 0.079 

(7) Neg. Peer - No 

Video 

0.199 0.786 0.686 0.191 0.108 

t-te st of differences of the means, p-values 

(1) vs. (3) 0.26 0.55 0.18 0.41 0.14 

(1) vs. (5) 0.66 0.92 0.23 0.34 0.57 

(1) vs. (7) 0.01# 0.00## 0.53 0.78 0.62 

(3) vs. (5) 0.40 0.45 0.97 0.84 0.42 

(3) vs. (7) 0.00## 0.00## 0.04# 0.28 0.05# 

(5) vs. (7) 0.00## 0.00## 0.08 0.19 0.34 

Panel B: With Exposure to Educational Video 

(2) Contr ol - Video 0.529 0.461 0.782 0.152 0.052 

(4) Emoji - Video 0.540 0.417 0.759 0.167 0.065 

(6) Pos. Peer - Video 0.443 0.537 0.771 0.151 0.073 

(8) Neg. Peer - 

Video 

0.225 0.770 0.692 0.169 0.109 

t-test o f differences of the means, p-values 

(2) vs. (4) 0.80 0.31 0.60 0.70 0.59 

(2) vs. (6) 0.07 0.11 0.80 0.99 0.40 

(2) vs. (8) 0.00## 0.00## 0.05 0.61 0.04 

(4) vs. (6) 0.03# 0.01# 0.78 0.65 0.70 

(4) vs. (8) 0.00## 0.00## 0.11 0.94 0.10 

(6) vs. (8) 0.00## 0.00## 0.09 0.61 0.18 

Pan el C: P-values (effect differences across video condition) 

(1) vs. (2) 0.00## 0.00## 0.11 0.44 0.10 

(1) vs. (4) 0.00## 0.00## 0.32 0.70 0.26 

(1) vs. (6) 0.00## 0.01## 0.23 0.45 0.37 

(1) vs. (8) 0.06 0.01## 0.59 0.72 0.56 

(3) vs. (2) 0.00## 0.00## 0.78 0.99 0.81 

(3) vs. (4) 0.00## 0.00## 0.76 0.60 0.78 

(3) vs. (6) 0.12 0.11 1.00 1.00 0.56 

(3) vs. (8) 0.00## 0.00## 0.08 0.62 0.05 

(5) vs. (2) 0.00## 0.00## 0.84 0.84 0.33 

(5) vs. (4) 0.00## 0.00## 0.76 0.53 0.51 

(5) vs. (6) 0.00## 0.01## 0.97 0.82 0.80 

(5) vs. (8) 0.02# 0.01## 0.07 0.46 0.26 

(7) vs. (2) 0.00## 0.00## 0.04# 0.29 0.05# 

(7) vs. (4) 0.00## 0.00## 0.13 0.55 0.10 

(7) vs. (6) 0.00## 0.00## 0.04 0.24 0.22 

(7) vs. (8) 0.51 0.70 0.92 0.58 0.96 

Note: Corresponding q -values (adjusting for multiple hypothesis testing by row using a Hochberg adjustment - qqvalue 

command in STATA) are denoted ### q < 0.01, ## q < 0.05, # q < 0.1. 

 

 

 

 

 

 

 

 

 

 

 

precautions in view of both effects in that children were not instructed that they would participate in a snack choice. Instead, we

asked them to go to a quiz and pick up a snack on the way. Experimental assistants were not next to and facing the snack table as

per our procedures. Supervisory roles were kept fixed across schools and teachers were not in the experimental area. Still, if children

are speculating about our research objectives and if they are trying to conform with how they believe the treatments are supposed

to work (from a social or policy point view), this may partially drive our findings. Our peer treatments were deceptive so these do

not suffer from very explicit signaling, however the negative peers may offset demand effects. The information treatment via a video

gives obvious cues and the emoji treatment may also implicitly signal the type of behavior that is expected of children. In that case,

the effects of the information and emoji treatments may be larger than in a real setting (i.e., there is a positive correlation between

demand and policy effects). 

While EDEs have long been a source of concern from a conceptual point of view, only recent experiments have quantified them

using various experimenter demand treatments. The experimentally induced EDEs are estimated to be modest (0.13 standard de- 

viations in the study by De Quidt et al., 2018 ), and cannot be enhanced even by provision of financial incentives to comply with

researcher’s expectations (Mummolo and Petersen, 2018). McKenzie suggests that “demand effects may not be that much of a concern

in many settings ” and “perhaps we don’t need to worry too much about [them] ” (2018a, 2018b). 
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We did not introduce explicit demand treatments, but we can re-interpret the information treatment at the group level to gauge

possible EDE bias in our main treatments of interest at the individual level. Assume that the video strongly cued children to opt for

a choice they believe is preferred by the experimenters. We would then expect the emoji treatment to be larger following the video

treatment. However, column 1, Table 4 reports the emoji and video interaction term to be negative but not statistically significant.

The effect of the positive peer is also stable (close to zero) between the video and no video conditions. We do find that the negative

peer effect is more pronounced in the video condition (the difference is significant in column 5 with confederate fixed effects), which

at the extreme would suggest offsetting experimenter effects of up to 11%-points. 

Dhar, Jain and Jayachandran (2020) propose another way of checking for EDE (see discussion by McKenzie, 2018a ). They identify

respondents that self-report "several too-good-to-be-true traits ” (p.4) and then verify if treatment effects are larger among those. Our 

short post-experimental survey included several questions on children’s views and behaviors regarding healthy snacking in general. 

We use these to build a “good kid ” indicator for children that give healthy answers on at least 5 out of 6 quiz questions 21 (32% of the

sample). We then introduce this variable in our regression and verify if treatment effects interact with this variable. If effects of the

treatments are larger among the “good kids ”, that could partly be interpreted as experimenter demand effects. Table E10 (Appendix

E) shows that good kids tend to pick more healthily, but the indicator does not statistically significantly interact with the treatments.

One obvious caveat to keep in mind is that any treatment heterogeneity might be unrelated to social desirability and in fact genuine.

While we cannot fully rule out EDE bias for the nudge treatments, the recent literature in combination with our evidence on

potential EDEs suggests that this bias may be relatively small. The overall signal is that emojis have weak effects (despite demand

effects working in our favor) compared to adverse peer effects. That said, to fully inform policy, further evidence from more long-term

studies, where the concern of EDEs lessens, is needed. 

4.2. Robustness 

First, we show that ANOVA results lead to qualitatively similar inference (Table E11 in Appendix E). The emoji and negative peer

treatments are significant predictors of snack choice. There is no significant effect of the positive peer. While the video’s independent

effect is significant, it does not significantly interact with our policy and social nudges. Second, we also estimated an overall p-

value for the treatments adjusting for multiple hypothesis testing. We find that all individual treatments are jointly significant using

Westfall-Young multiple testing of treatment significance (p-value = 0.001; see Young, 2019 ). Third, Table E3 in Appendix E suggests

that our sample from 18 schools is quite well aligned with the national census data. Nevertheless, we further improved that match by

calculating poststratification weights using child’s gender, parental level of education and working status. Table E12 in Appendix E 

employs these weights in a regression corresponding to our baseline model in Table 4 , column 1. We find that point estimates remain

by and large similar. 

4.3. Extensions 

First, following Marbach and Hangartner (2020) , we can profile compliers in terms of aggregate covariate means (such as over-

weight) under the assumptions of random assignment of the treatments and monotonicity (viz. there are no defiers to the treatment).

There are then three separate groups in the population: Compliers, Always-takers, and Never-takers. In our case, compliance implies

choosing healthy after exposure to the emoji and choosing unhealthy if unexposed to the emoji. Always/Never-takers always/never 

choose healthy regardless of the emoji treatment. In contrast, for the negative peer treatment compliance is defined as choosing

unhealthy if exposed to a negative peer and healthy otherwise. We can then estimate the overweight rate ŵ of complying children

( Marbach and Hangartner, 2020 , p.440): 

ŵ 𝑐𝑜𝑚𝑝𝑙𝑖𝑒𝑟 = 

1 
𝑠 𝑐𝑜𝑚𝑝𝑙𝑖𝑒𝑟 

�̂� − 

𝑠 𝑛𝑒𝑣𝑒𝑟 − 𝑡𝑎𝑘𝑒𝑟 
𝑠 𝑐𝑜𝑚𝑝𝑙𝑖𝑒𝑟 

�̂� 𝑛𝑒𝑣𝑒𝑟 − 𝑡𝑎𝑘𝑒𝑟 − 

𝑠 𝑎𝑙𝑤𝑎𝑦𝑠 − 𝑡𝑎𝑘𝑒𝑟 

𝑠 𝑐𝑜𝑚𝑝𝑙𝑖𝑒𝑟 
�̂� 𝑎𝑙𝑤𝑎𝑦𝑠 − 𝑡𝑎𝑘𝑒𝑟 , (2) 

where s denotes estimated population shares of the three groups. In other words, one decomposes the overall mean ŵ into three

groups, using the respective population shares s as weights. Due to random assignment of treatment, �̂� 𝑛𝑒𝑣𝑒𝑟 − 𝑡𝑎𝑘𝑒𝑟 and �̂� 𝑎𝑙𝑤𝑎𝑦𝑠 − 𝑡𝑎𝑘𝑒𝑟 are 

readily available and we can solve for ŵ 𝑐𝑜𝑚𝑝𝑙𝑖𝑒𝑟 . 
22 

Note that there is no point to engage in such analysis for the Positive peer , as its effect was highly insignificant. Fig. F6 in Appendix

F presents results for age, gender, and overweight status. Panel A shows no striking patterns for the emoji level. Panel B presents very

suggestive evidence that overweight is more prevalent among compliers to negative peers (those that were induced by the peer to pick

unhealthy but would not otherwise) as well as always-takers compared to never-takers (those that never pick unhealthy regardless 

of peer treatment). 

Second, our main experiment compares peer effects to the policy nudge. One might wonder about a combined effect between the

emojis and the large negative peer effect. So, after the completion of the main study and seeing the first results, we collected further

data in one more school to test the negative peer combined with the emoji label. We just had two experimental conditions at the

individual level (1, Emoji and 2, Negative peer with Emoji ). We find suggestive evidence in this small sample that the negative peer

effect remains large even if the same children are exposed to emojis. Healthy choices are 24.2%-points (p-value = 0.02, n = 90) lower
21 We created 6 dummy variables coding answers “Healthy ” for questions 6-7 and “Yes ” for questions 8-11 (see Appendix D for the quiz question- 

naire). 
22 In practice, we use the ivdesc package in STATA by Marbach and Hangartner (2020) to estimate these population statistics. 

15 



M.d.V. Mecheva, M. Rieger, R. Sparrow et al. Journal of Health Economics 79 (2021) 102508 

Table 6 

Child’s expectations about choices of others. 

Unconditional Conditional on child’s choice if it is: 

healthy unhealthy 

Child’s choice 0.69 1 0 

Teacher would pick a banana for the child 0.80 0.85 0.70 

Mother would pick a banana for the child 0.83 0.94 0.59 

Friend would pick a banana for him/herself 0.59 0.68 0.38 

Note: Sample size is 1,674 observations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in the Negative peer with Emoji condition (mean = 0.33) than in the Emoji condition (mean = 0.57). This is another piece of evidence,

that negative peer effects dominate our policy treatment. 

5. Mechanisms: the role of teachers, parents and friends 

We explore the plausible mechanisms linked to the treatment patterns based on responses from the post-experimental children’s 

quiz. For instance, we asked children about the perceived healthiness of snacks and test whether these are influenced by our infor-

mation video and nudge treatments. We also asked children about which snack they think their friends chose and what parents and

teachers would have picked for them. We use this information to assess the deviation of the actual choices compared to those expecta-

tions and to what extent these deviations are affected by the experiment’s treatments. One obvious caveat here is that these questions

about expectations of others were collected after the experiment in order to avoid priming and may therefore also be influenced by

the treatments. 

Most children think fruits are healthy snacks, but healthiness was not a dominant reason for choosing a particular snack in our

experiment (see Table 5 , column 3). 23 For instance, in the Control condition in Panel A, 71% of the sample stated that fruits are

healthy but only 30% reports to have chosen a snack because it is healthy (column 1). 

Exposure to the educational video qualitatively increases the proportion of control children that considers fruit as healthy from

71% to 78% and actually choosing the snack because it is healthy from 30% to 53% (p-values = 0.11 and < 0.01, respectively). Note

that in the same Table, we also mark significant differences after adjusting p-values for multiple hypothesis testing by row using

Hochberg’s adjustments, ### q < 0.01, ## q < 0.05, # q < 0.1. 

Similarly, children in the Emoji treatment group name “healthiness ” as a main reason for picking a snack after the exposure to

educational video (54% as compared to 36% of children under the same condition but without prior information provision, p-value <

0.01). Emoji label are meant to trigger automatic take-up of healthy snacks, yet we find no shift in reasons for picking the particular

snack among children in the Emoji treatment as compared to the respective Control conditions (p-values = 0.26 and 0.80). In addition,

the proportions of children who consider fruits as healthy in the Emoji treatment groups are not statistically different from the ones in

the Control conditions in the video or no video information provision blocks (p-values = 0.60 and 0.18). Thus, we find little evidence

that our emoji nudge helps to make better informed or deliberate choices. 

The influence of a Positive peer does not change children’s priors about “healthiness ” of a snack (p-values = 0.23 and 0.80 in the

comparison of the treatment and Control conditions in two information provision blocks) and, opposite to Prediction 2, does not

raise the benefits of picking a healthier option (p-values = 0.66 and 0.07 in the respective information provision blocks). At the same

time the Negative peer treatment significantly lowers the likelihood of citing “healthiness ” and increases the likelihood of mentioning

“tastiness ” as a reason for choosing a snack (note that the answers were not mutually exclusive). About four fifths of children exposed

to a Negative peer picked a snack that is “tasty ” in the video and no video blocks. These statistically significant differences also

persist after adjusting for multiple hypothesis testing (denoted by #). It seems that the unhealthy snacking of a peer raises the costs

of choosing a healthy snack. While the treatment does not change children’s understanding of what is healthy, it may alter their

perception of what is socially acceptable. 

This brings us to the discussion of a possible effect of expectations – both of adults (parents and teachers) and attributed to peers

(friends). In general, our participants believe that their teachers and mothers would pick a banana for them more often than the

children actually chose in our experiment, while the reverse holds for their friends (see Table 6 ). 

We explore whether a child’s snack choice deviates from her anticipation of choices of friends and the beliefs about the teacher

and mother’s expectation, and we investigate the potential role of our treatments in driving this variation. We therefore construct

three dependent variables that equal one if a child’s choice of a snack is different from her expectations about what her (i) teacher

or (ii) mother would have picked for her, or (iii) a friend would have picked for herself, and zero otherwise. 

Table 7 reports the results. One consistent treatment effect stands out in that the Negative peer treatment induces children to diverge

from their teachers and mothers’ expectations. We observe this for both information provision blocks, but the effect is particularly

large for the subsample that was exposed to the video. For example, observing a peer with an unhealthy snack increases the proportion
23 The answers to the question “Fruits are…” were Healthy, Tasty, Good snack and Cheap (see quiz in Appendix D) and were not mutually exclusive. 

However, the majority of children picked only one answer. We do not report the proportions for “cheap ” reason because of the small number of 

observations (only 31 children answered the question with “yes ”). 
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Table 7 

Deviation from expectations. 

(1) (2) (3) 

Teacher Mother Friend 

Panel A: Treatment effect (no video) 

Emoji -0.001 0.020 0.020 

(0.048) (0.042) (0.046) 

Pos. Peer -0.068 0.017 -0.027 

(0.044) (0.047) (0.047) 

Neg. Peer 0.131 ∗∗∗ 0.197 ∗∗∗ 0.015 

(0.045) (0.049) (0.044) 

P-values (test of linear combinations) 

Emoji-Pos. Peer 0.14 0.93 0.32 

Emoji-Neg. Peer 0.12 0.01 0.65 

Pos. Peer-Neg. Peer 0.42 0.01 0.88 

Panel B: Treatment effect (with video; no video effect + interaction term effect) 

Emoji -0.053 -0.071 ∗∗ 0.026 

(0.036) (0.027) (0.050) 

Pos. Peer 0.007 -0.033 0.053 

(0.037) (0.032) (0.044) 

Neg. Peer 0.287 ∗∗∗ 0.251 ∗∗∗ 0.081 ∗ 

(0.041) (0.043) (0.046) 

P-values (test of linear combinations) 

Emoji-Pos. Peer 0.13 0.23 0.49 

Emoji-Neg. Peer 0.00 0.00 0.22 

Pos. Peer-Neg. Peer 0.00 0.00 0.11 

Panel C: Video main effect (control) and interactions with nudges 

Video -0.173 ∗∗∗ -0.051 -0.071 

(0.043) (0.033) (0.045) 

Emoji x Video -0.052 -0.091 ∗ 0.006 

(0.062) (0.046) (0.069) 

Pos. Peer x Video 0.075 -0.050 0.080 

(0.057) (0.052) (0.063) 

Neg. Peer x Video 0.156 ∗∗ 0.053 0.065 

(0.061) (0.066) (0.058) 

N 1,659 1,666 1,652 

Note: Pooled and fully interacted (all treatment conditions) linear prob- 

ability model, standard errors clustered at the class level (84 clusters). 

Dependent variables are dummies that equals 1 if a child’s choice deviates 

from her expectations about what teacher and mother would have picked for 

her, or a friend would have picked for herself. 
∗∗∗ p < 0.01, 
∗∗ p < 0.05, 
∗ p < 0.1. 

 

 

 

 

 

 

 

 

 

of children deviating from teacher’s expectations by 28.7%-points in the video block and by 13.1%-points in the no-video block (both

coefficients are significant at the 1% level). The independent effect of the video in the pooled sample controlling for the treatments

on deviation from teacher’s expectations is negative and statistically significant (-17%-points p-value < 0.01). That is the video lowers

the likelihood of deviating from expectations. Our findings re-iterate the potentially strong effects of unhealthy peer behavior. 

6. Discussion and conclusion 

The objective of this paper was to examine how policy nudges compare to peer effects in influencing children’s choices of a healthy

or unhealthy snack in the setting of a lower-middle income country that is currently facing a nutrition transition. Our results suggest

that evaluative policy nudges such as emojis have some but limited use in altering children’s snack choices. 

How do our findings compare to other studies? Even in high income countries, rigorous experiments on food choice and emoticon

labels are scarce. 24 A recent paper by Benito-Ostolaza et al. (2021) studies the snack choice of 247 children in Spain under positive

or negative emoticon treatments (happy or sad smileys surrounded by healthy or unhealthy foods, respectively). The paper presents a

careful treatment-control design similar to ours, while previous papers typically provide non-randomized set-ups or are confounded in 

other experimental variation. Comparison of the results of our experiment with the study by Benito-Ostolaza et al. (2021) suggests that
24 A search on PubMed of experimental studies published since 2009 and related to children’s eating behavior returned 17 studies (1 in upper- 

middle income country settings) that used labels to alter children’s choices (the search terms are available in Appendix A). The studies used labels 

featuring daily intake values, traffic lights, calorie, and nutrient content claims. None used emojis for food labeling. We added a study by Benito- 

Ostolaza et al. (2021) , pointed out to us by a referee. It used emojis but was not captured by the search on PubMed. 
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overall, the emoji nudge treatment has a modest effect on immediate snack choices (mean effects are 21% and 15%, 25 respectively),

and its impact displays some gender heterogeneity (the treatment effects of our combination of happy and sad emojis and positive

emoji only in the compared study are 15.1 and 25.7%-points, respectively). 

Apart from some experimental differences (e.g., sample size, procedure, emoji framing), it is interesting to compare both study 

contexts in terms of the economic, nutritional/anthropometric, and social environment in the light of the exportability concerns by

Hirvonen (2020) . Spain’s GDP per capita (current USDs) is about 7 times higher than Indonesia’s ( World Bank, 2021a ). Both in Benito-

Ostolaza et al. (2021) and in our study about a third of children are overweight or obese. However, in Spain 23.8% of adults were

obese in 2016 compared to just 6.9% in Indonesia (WHO, 2017). In other words, Indonesian children are growing up with a problem

that adults including their teachers and parents are not acquainted with; within a generation the health and food environment has

changed in Indonesia. With regard to social aspects, both countries are similar in terms of gender equity such as female labor force

participation (just above 50% in 2019) ( World Bank, 2021b ) or secondary education enrollment gender equality ( World Bank, 2021c ).

This comparison indicates that the (gendered) effects of nudges are comparable across developing and developed countries despite 

big differences in economic and inter-generational conditions, and that large sample sizes (such in our study) are needed to detect

the modest effects of emojis in controlled food choice experiments. 

Unfortunately, unhealthy peer behavior may drastically and socially nudge children away from making a healthy choice. These 

results are partly consistent with the findings of a meta-analysis by Cadario and Chandon (2020) , pointing to larger effects for affective

compared to cognitive nudges. However, in our study only the negative effect associated with the affective nudge is substantial,

suggesting that it is important to account for the direction of peer behavior in healthy eating interventions targeted at children. 

Our systematic literature review identified just three papers, all in high-income settings, using confederates (subjects’ peers that 

were given instructions) in experimental studies of children’s food consumption and peer modeling ( Bevelander et al., 2012 , 2013,

and Greenhalgh et al., 2009 ). Although we are not able to compare the size of the treatment effects since the design of even the closest

to our experiment paper by Bevelander et al. (2012) 26 differs greatly, 27 we observe similar patterns. The confederates’ unhealthy 

snacking triggers unhealthy eating behavior of experimental participants (in terms of snack choice or of the consumed amount of an

unhealthy snack). And these effects were more pronounced among overweight children, which echoes patterns of our compliance 

tracing analysis. The combined evidence from a developed and developing country thus points to large adverse peer effects, which

may be mediated by the child’s own anthropometric status. 

When investigating potential mechanisms inducing treatment effects, we found that the educational video qualitatively increases 

the proportion of children choosing the snack because of its perceived healthiness. As expected, emoji labels do not lead to more

informed or deliberate choices. We also explored whether a child’s snack choice might diverge from her anticipation of choices of

friends and the beliefs about the teacher and mother’s (social) expectations, and we investigated the potential role of our treatments

in driving this deviation. Although this investigation is of a qualitative and suggestive nature, it points to a possible adverse effect

of observable unhealthy choices of peers linked to social comparison and children’s predisposition to conform with peer behavior.

Negative peer exposure may override social expectations and also eating norms depicted in the educational video. 

Our study relies on a mechanism experiment in the spirit of Ludwig et al. (2011) . So, although we cannot speak to habit formation

and sustained effects ( Loewenstein et al., 2016 ), we can examine behavioral mechanism. We acknowledge that our findings could be

influenced by experimenter demands effects ( Zizzo, 2010 ), in particular for the information treatment. Based on our sensitivity tests,

this bias seems to be relatively small for the nudges, which is consistent with the idea that nudges tend to trigger automatic choices.

Even in the case that the effect of emoji labels was amplified by social desirability, it could not withstand negative peer effects. 

While the emoji treatment is not a new idea per se, few studies have in fact rigorously tested for their effects in a controlled

study (e.g., Benito-Ostolaza et al., 2021 ). That said, the main aim and a novelty of our study was not the emoji treatment itself, but

a combined assessment of emojis and peer effects in a developing country. Our pre-registered experiment also contributes with a

relatively large sample size and an extensive investigation of underlying mechanisms. 

Our study can provide an entry point into longer term studies to inform policy. Emoji labels may help at the individual level, but

their effect is relatively small compared to the adverse effects of peers and cannot be enhanced by information. 28 Moreover, negative
25 We estimate the mean treatment effect by dividing the percentage-point increase in choosing the healthy snack after exposure to emojis by 

the mean healthy choice in the control condition (20.6% = 13%-points/63% in our experiment, and 15% = 6.8%-points/45% in the study by Benito- 

Ostolaza et al., 2021 ). 
26 Bevelander et al. (2012) examine the role of social norms (induced by a normal weight confederate) on food intake of normal and overweight 

children. They experimented with 223 children aged 6-11 years in Dutch primary schools. Participants were instructed to solve a puzzle while they 

could nibble freely on chocolate-coated peanuts. Their confederate treatment paired participants with normal weight peers, who consumed either 

no, some or a lot of these peanuts during the activity. 
27 Notably, our dependent variable is the choice between a healthy and unhealthy snack while Bevelander et al. (2012) measures the consumed 

amount of an unhealthy snack. Further, we work with just a brief exposure to a positive or negative peer controlling for confederate fixed effects 

thanks to our large sample size and design. 
28 Another qualitative way to assess the relative magnitude of the emoji’s effect is in relationship to our pilots of different snack pairs (recall 

Table E1 in Appendix E). Albeit in very small sample sizes, we observed relatively large variation in choices depending on snack choices on offer. 

For instance, a change from 3 to 2 cookies in a pair increased healthy choice (banana) by 60% (n = 53 and 65, respectively). At the same time the 

presence of a less popular fruit (orange) in the choice pair decreased its preference by 12% (n = 64 and 65, respectively). Relatedly, unhealthy snacks 

were cheaper than fruits. 
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peer effects, at least at a mechanistic level, cannot be overcome with information provision - a cornerstone of many existing policies

and interventions to improve children’s diets in LMICs ( Khara et al., 2015 ). 

Our evidence for Indonesia implies that small modifications of the choice architecture and individual behavior may not be enough

to address negative peer influences. These findings echo Loewenstein (2018 , p.100) in a comment on Duckworth et al. (2018) : “the

best policies for combatting problems such as obesity […] are not those that enhance self-control but those that remove the need for it. ” The

author argues that in the case of US the dramatic rise of obesity since around 1980 was more likely driven by changes in risk factors

such as changes in income, prices and availability of foods rather than individual behavioral drivers such as self-control. Here we

provide novel and clear support, in the context of a developing country in the midst of a nutrition transition, for more paternalistic

measures such as taxes/subsidies or possible bans of unhealthy snacks from and around primary schools. 
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