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Abstract

This dissertation consists of three self-contained essays on belief formation and on

the role of beliefs for prosocial behavior.

The first chapter is co-authored with Peter Schwardmann and Jöel van der Weele.

Does the wish to convince others lead people to persuade themselves about the factual

and moral superiority of their position? We investigate this question in field experi-

ments at two international debating competitions that randomly assign persuasion

goals (pro or contra a motion) to debaters. We find evidence for self-persuasion in

incentivized measures of factual beliefs, attitudes, and confidence in one’s position.

Self-persuasion occurs before the debate and remains after the debate. Our results

lend support to interactionist accounts of cognition and suggest that the desire to per-

suade is an important driver of opinion formation.

The second chapter is co-authored with Lorenz Goette. We propose a novel ex-

periment that prevents social learning, thus allowing us to disentangle the underlying

mechanisms of social influence. Subjects observe their peer’s incentives, but not their

behavior. We find evidence of conformity: when individuals believe that incentives

make others contribute more, they also increase their contributions. Conformity is

driven by individuals who feel socially close to their peer. However, when incentives

are not expected to raise their peer’s contributions, participants reduce their own con-

tributions. Our data is consistent with an erosion of norm-adherence when prosocial

behavior of the social reference is driven by extrinsic motives, and cannot be explained

by incentive inequality or altruistic crowding out. These findings show scope for social

influence in settings with limited observability and offer insights into the mediators of

conformity.

The third chapter is co-authored with Christian J. Meyer. We study incentivized

voluntary contributions to charitable activities. Motivated by the market for blood

donations in Germany, we consider a setting where different incentives coexist and

agents can choose to donate without receiving monetary compensation. We use a

xvi



model that interacts image concerns of agents with intrinsic and extrinsic incentives

to donate. Laboratory results show that a collection system where compensation can

be turned down can improve the efficiency of collection. Image effects and incentive

effects do not crowd each other out. A significant share of donors turn down compen-

sation. Heterogeneity in treatment effects suggests gender-specific preferences over

signaling.
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Chapter 1

Self-Persuasion: Evidence from Field Experiments at Two International Debating

Competitions

1.1 Introduction

How people form beliefs has been the subject of longstanding inquiry in the social

sciences. Standard economic theory posits that agents interpret new evidence by us-

ing Bayes’ rule, in a process of truth approximation. A large literature in behavioral

economics proposes that people are boundedly rational and use heuristics in their at-

tempts to discover the truth in complex information environments. Instead, an influ-

ential set of recent papers emphasizes the fundamentally social nature of human rea-

soning and belief formation that originates from the need to impress and persuade oth-

ers (Mercier and Sperber, 2011; Von Hippel and Trivers, 2011; Kurzban, 2012; Mercier,

2016; Bénabou, Falk, and Tirole, 2019).

This “interactionist” approach maintains that our reasoning processes have devel-

oped to act more like a “press secretary” than a “scientist” (Kurzban, 2012). In the

process of persuading others, we align our own beliefs and convictions with our po-

litical and economic goals.1 This idea provides a unifying explanation for a number of

well-documented cognitive phenomena in behavioral economics and social psychol-

ogy. For instance, it explains how confirmation bias, partisanship and overconfidence

arise from the wish to convince others of our opinions, politics and ability (Mercier and

Sperber, 2011). However, despite its wide scope, there is no direct test of the interac-

tionist approach in an ecologically valid setting. One key problem is that, in the field,

the direction of causality between private views and the wish to persuade is usually

unclear.

We confront this identification challenge in the context of two international debat-

1The interactionist approach therefore departs from the common assumption in economic models
of communication that senders’ beliefs are not systematically affected by their persuasion incentives
(Milgrom, 1981; Crawford and Sobel, 1982; Kamenica and Gentzkow, 2011).
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ing competitions where we investigate the causal effect of persuasion goals on the

formation of beliefs and attitudes, a phenomenon we call “self-persuasion”.2 The de-

bating competitions take place in Munich and Rotterdam and attract members from

debating clubs from all over Europe. Across several rounds, participants debate mo-

tions on topical political issues such as freedom of movement in the European Union,

the merits of geoengineering, the appropriate power of trade unions, and the regu-

lation of big technology companies. In this context, we elicit beliefs and attitudes

surrounding the debated motions in each of the qualifying rounds of the tournament,

both before and after the debates. To make sure that our elicitations reflect true beliefs

and attitudes, we incentivize reports with an incentive compatible scoring rule.

Several features of debating tournaments make them ideally suited for testing the

interactionist approach. First, debaters are randomly assigned to positions pro or con-

tra the motion shortly before the start of the debate. This allows us to make causal

inferences about the effect of persuasion goals. The nature of the randomization solves

two problems that may arise in the identification of self-persuasion. Because the as-

signment is randomized explicitly, participants know not to infer anything about the

merit of the assigned debating position—a problem with many experimental designs

used to study politically motivated reasoning (Tappin, Pennycook, and Rand, 2019).

Moreover, since the randomization is a natural aspect of the tournament, participants

do not view it as experimental variation, ameliorating concerns of potential experi-

menter demand effects. Another unique aspect of our setting is that debaters’ intrinsic

motivation to be persuasive is high. A panel of experienced judges evaluates the qual-

ity of each debater’s arguments, determining his or her success in the tournament and

subsequent status in the debating community. These incentives for persuasion mimic

those of professionals in politics and law. It is no coincidence that many famous politi-

cians and lawyers honed their skills by taking part in competitive debating.3

2Using terminology from the persuasion literature (DellaVigna and Gentzkow, 2010), a persuasion
goal is a behavior (e.g. vote for A) or a view (e.g. A is a good policy) that a sender wants a receiver to take.

3For instance, prominent Brexiteers Boris Johnson and Michael Gove were president of the Oxford
Union, a renowned debate club. Other prominent politicians who were part of debating societies in-
clude Nancy Pelosi, Jimmy Carter, Margaret Thatcher and John Major. See either the site of the National
Speech and Debate Association or this site for partial lists of famous former debaters.

2

https://www.speechanddebate.org/alumni/
https://www.speechanddebate.org/alumni/
http://worldcollegiatefriends.blogspot.com/p/famous-former-debaters.html


We find strong evidence for self-persuasion in debaters’ beliefs and attitudes, mea-

sured after persuasion goals are assigned but before the debate begins. First, par-

ticipants are more likely to believe that a factual statement is true if the statement

strengthens an argument supporting their position. Second, in a monetary allocation

task between charities, debaters shift donations towards goal-aligned charities. Third,

debaters become more confident about the strength of the arguments on their side of

the motion, as measured by the subjective probability that teams arguing the same

side of the motion in other debates will win. For all three outcomes, self-persuasion

is measured as the gap in beliefs or attitudes between debaters arguing against and

those arguing in favor of a motion. Importantly, beliefs elicited before the assignment

of persuasion goals confirm that there are no pre-treatment differences between these

two groups.

We also investigate whether the debate itself mitigates the effect of self-persuasion

by exposing participants to arguments from the other side. We find weak convergence

in beliefs and none for attitudes, so polarization in both measures persists after the

debate. As a result, debaters leave the tournament more polarized than they started.

Since debaters are never asked the same question twice, the persistence of polarization

is not driven by concerns for consistency. Furthermore, we find that self-persuasion ef-

fects are at least as strong as persuasion by the winning arguments in the debate. Thus,

at least in our setting, self-persuasion causes the exchange of ideas to be a catalyst of

polarization rather than an antidote to it.

Our findings lend support to an interactionist account of human cognition in which

persuasion goals drive non-Bayesian belief and attitude formation (Mercier and Sper-

ber, 2011; Von Hippel and Trivers, 2011). Our data also allow us to comment on the

mechanisms underlying self-persuasion. Mercier and Sperber, 2011 argue that self-

persuasion is a by-product of persuasion, resulting from a cognitive failure to account

for our disproportionate investment in finding the strengths in our own and the weak-

nesses in our interlocutor’s position. Instead, Von Hippel and Trivers, 2011 argue that

self-persuasion is strategic: people self-deceive because believing in the moral and fac-
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tual superiority of their position makes them more persuasive. To investigate these

channels, we ask debaters how many arguments they generated for each position dur-

ing their preparation time. We find that arguments are highly skewed towards their

own position, and that this imbalance can explain about half of the treatment effect.

Thus, our data suggests that self-persuasion is partly driven by debaters’ naive over-

appreciation of their own biasedly generated arguments and partly driven by other

mental processes likely due to self-deception.

Previous experimental research from the laboratory provides evidence consistent

with self-persuasion. Classical cognitive dissonance experiments from social psy-

chology have demonstrated that “forcing” people to make counter-attitudinal state-

ments affects subsequent stated attitudes (e.g. Festinger and Carlsmith, 1959; Elliot

and Devine, 1994). In economic experiments, subjects self-deceive to justify giving

self-serving financial advice (Chen and Gesche, 2017; Gneezy et al., 2020), and to more

effectively persuade other subjects in the experiment (Smith, Trivers, and Hippel, 2017;

Schwardmann and Weele, 2019; Solda et al., 2019). Studies on “role-induced bias” in-

vestigate the effect of random role assignment on beliefs or attitudes. For instance,

Janis and King, 1954 show that role-playing that involves overt verbalization of ar-

guments affects opinions. O’Neill and Levings, 1979 find that experimental subjects

selectively scan evidence for arguments in favor of a position they were asked to ar-

gue. A number of studies randomly assign subjects to the role of plaintiff or defendant

in courtroom simulations (see Engel and Glöckner, 2013, for evidence and a review).

Most prominently, Babcock et al., 1995 show that the assigned role leads subjects to

change their fairness judgements and their assessment of an actual judge’s verdict.

Our paper provides the first field evidence that persuasion goals drive non-Bayesian

belief and attitude formation. Our unique setting allows us to establish that the phe-

nomenon is not an artifact of the laboratory protocols in previous experiments. More-

over, the fact that our results obtain at prestigious international tournaments and in

subjects with years of debating experience demonstrates that competitive incentives

and experience do not lead people to conform to “neo-classical” assumptions (List,
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2003). We are also able to provide a broader picture than previous studies, which

typically focus on a limited, context-dependent set of outcomes, like perceptions of a

selected legal case measured at a single point in time. We show that self-persuasion af-

fects confidence, factual beliefs and affective attitudes both before and after the debate,

measured across a range of politically relevant topics and questions, using incentives

for accuracy for all variables. Finally, the clean manipulation of persuasion goals al-

lows us to speak to prominent theories about the nature of human reasoning and social

influences in belief and attitude formation, which have seen relatively little testing so

far.

More broadly, we contribute to a literature on motivated cognition that investi-

gates how affective and functional goals influence belief formation (see Kunda 1990;

Bénabou and Tirole 2016; Gino, Norton, and Weber 2016 for surveys). This literature

has seen almost no testing of the effect of goals on beliefs in ecologically valid settings.

Two exceptions are Di Tella, Galiant, and Schargrodsky, 2007, who find that squat-

ters attitudes toward markets become more favorable after being granted legal titles

to their land, and Oster, Shoulson, and Dorsey, 2013, who show that people at risk

of Huntington disease are prone to wishful thinking. Our study differs from these by

investigating the effect of persuasion goals. Furthermore, we consider a more tightly

controlled setting that, unlike previous field studies, allows for the incentivized elici-

tation of beliefs and attitudes (Schlag, Tremewan, and Weele, 2015).

There is also an immediate connection of our results with the empirical literature

on polarization and political opinion formation. Researchers across the social sciences

have used laboratory experiments to show how confirmation bias and selective pars-

ing of arguments can lead to attitude polarization (Lord, Ross, and Lepper, 1979; Sun-

stein, 2002). Several different mechanisms have been proposed to fit these data (Taber

and Lodge, 2006; Kahan, 2015; Fryer, Harms, and Jackson, 2018).4 We show that per-

4Within economics, some theories have extended standard Bayesian belief updating to better cap-
ture the role of social interactions in belief formation. These papers formalize drivers of polarization
that work through the identification with social groups (Gennaioli and Tabellini, 2019) as well as the
production of narratives to interpret historical data (Eliaz and Spiegler, 2018) or to influence the behav-
ior of others (Bénabou, Falk, and Tirole, 2019; Foerster and Weele, 2018).
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suasion motives induce polarization on a range of cognitive and non-cognitive mea-

sures, suggesting that a number of different mental processes are at work. Here, using

incentives for truthful reporting is crucial, as Bullock et al., 2015 show that voters dis-

play up to 80 percent less polarized attitudes when their answers are incentivized for

accuracy.

Relatedly, our analysis of competitive debating contributes to the discussion about

the merits of deliberative democracy. According to the ideal of deliberative democ-

racy the exchange of opinions helps to resolve conflicts and foster social consensus

(e.g. Habermas, 1984; Elster, 1998; Gutmann and Thompson, 2004). By contrast, the

literature on polarization has shown that deliberation can have exactly the opposite

effect (Kuhn, Shaw, and Felton, 1997), and promote radicalization in interactions be-

tween like-minded people (Sunstein, 2002). The conditions for deliberation to work

best are a matter of active debate in political science (e.g. Thompson, 2008; Mercier

and Landemore, 2012). Our results show that in a setting where individuals’ chief

motivation is to prevail over their competitors, even the prospect of debate increases

polarization and that the subsequent debating does little to decrease it.

The remainder of the paper is structured as follows. Section 1.2 describes the set-

ting, sample, and procedures of the field experiment. Section 1.3 presents results on

the effects of persuasion goals on privately held views, and on the effects of debating

on polarization. Section 1.4 provides evidence to inform a discussion on the psycho-

logical mechanisms of self-persuasion and the relation between self-persuasion and

debater success. Section 1.5 concludes by discussing some implications of our results.

1.2 Experimental Setting

Competitive debating is popular among high-school and university students. Many

universities have debating societies that organize local or international tournaments,

the most prestigious of which include the North American, European and World Cham-

pionships. Motions relate to topical issues in politics such as immigration, climate

change and the regulation of new technology. In contrast to debates between experts
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or politicians, competitive debaters are randomly assigned to defend particular posi-

tions, which may or may not correspond to their private opinions.

Our study took place at two international debating competitions in March 2019: the

Munich Research Open, and the Erasmus Rotterdam Open. Both tournaments followed

the British Parliamentary (BP) debating format, in which debates take place with two

teams of two debaters arguing in favor of (Proposition) and two teams against (Op-

position) a given motion. Persuasion goals (Proposition/Opposition) are randomly

assigned to teams and all speakers have equal time to present their arguments. The

motions are prepared by chief adjudicators before the tournament, and revealed to

the debating teams fifteen minutes ahead of the debate. They are designed such that

there are valid arguments for both sides. Debaters are evaluated on the quality of

their arguments by a panel of three expert judges, who themselves have experience as

debaters.

The competitions featured 52 (Munich) and 48 (Rotterdam) teams and took place in

two phases. In the preliminary phase of the tournament (in-rounds), all teams debate

multiple times: each round features a motion that all teams debate in parallel sessions.

In each round, teams are partitioned into 13 (Munich) or 12 (Rotterdam) parallel de-

bating sessions of four teams each using a conditional random assignment. Teams

accumulate points that depend on their evaluation and determine who advances to

the knock-out phase of the competition. Appendix A.1 provides further details on the

BP debating format.

1.2.1 Sample

Participants of international debating competitions in the BP format are predomi-

nantly undergraduate and graduate students, who are members of debating societies.

They accumulate debating experience through tournament participation and regular

meetings at the debating societies of their university, and sometimes also from a high-

school debating career. The characteristics of BP debating attracts speakers with strong
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analytical skills, fast thinking and a breadth of knowledge.5

On average, our sample has spent more than two years in debating, has qualified

for more than three semi-finals of an international tournament, is about 22 years old,

and tends to hold a relatively liberal ideology. Men are somewhat over-represented

and the sample is very international – less than 25 percent of participants hold nation-

ality from the country where the tournament is hosted. The sample is similar across

the two tournaments in terms of age, local representation, political views, and time

spent in debating. However, there are some differences in terms of the gender balance

and past achievements: the share of female debaters is 17 percentage points higher

in Munich than in Rotterdam, and debaters in Rotterdam have reached semi-finals

in large international competitions more than twice as many times than debaters in

Munich.

More importantly for the internal validity of our findings, in Table A.5 we show

balance of individual characteristics and baseline views on topics related to each mo-

tion across debaters with different persuasion goals. For some of the questions we

randomized the order across subgroups. In Table A.6 we show that individual charac-

teristics are balanced also across these subgroups.

1.2.2 Research Design

We only collected data during the preliminary rounds of the competitions (five in Mu-

nich and four in Rotterdam) to maintain a balanced panel of observations. Debaters

answered four main surveys with the following timing:

Timeline

Registration
Baseline

M
otion

Preparation
Predebate

D
ebate

Postdebate
Ranking

Endline

multiple rounds of debate

5Further discussion of the characteristics of debaters that take part in this format on the website of
the American Parliamentary Debate Association.
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1. Baseline. Administered at the very beginning of the tournament. Contains back-

ground questions as well as instructions on the quadratic scoring rule (QSR) –

the procedure that we use throughout all surveys to elicit beliefs in an incentive

compatible manner.

2. Predebate. Administered right after the preparation time of each debating ses-

sion, just before the debate begins.

3. Postdebate. Administered right after each debate ends.

4. Endline. Administered after the fifth and last debate of the preliminary phase

(Munich) or after the fourth round of the preliminary phase (Rotterdam).6

Our main survey measures are the following:

• Factual beliefs. These were factual statements that related to the motion, and

debaters had to predict whether the statements were true or false. Factual state-

ments were constructed such that, if they were true, one side of the debate would

find them “convenient” in support of their arguments. We elicit Factual beliefs

related to the motions at Baseline, Predebate, and Postdebate.

• Attitudes: We asked debaters to allocate money between a “neutral” charity and

a charity that was aligned with one side of the motion. Each charity was de-

scribed to respondents in a short paragraph on the same survey sheet. We elicit

Attitudes related to the motions at Predebate, and Postdebate.

• Confidence in proposition: We elicited the subjective probability that a majority

of parallel debates (excluding the debater’s own debate) in the round will be

won by the proposition side of the debate. This is a measure of the perceived

advantage of a persuasion goal, independent of a speaker’s confidence in her

own ability. We elicit Confidence in proposition only at Predebate.

6This difference is due to different schedules of the tournaments. In both cases, the endline survey
took place after the last round of a four-round day. In Rotterdam, the tournament started in the morning
and had a full day with four rounds of debate. In Munich, the tournament started in the late afternoon
with one round of debate and had four rounds of debate the day after.
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Next we provide an example of a motion and an associated factual statement, charity

and confidence question from the surveys. Section A.2 provides detailed examples of

factual belief elicitations from motions in our debates.

Example of motion: This house regrets the EU’s introduction of the freedom of movement.

Factual statement: More than 35% of UK citizens interviewed for the Eurobarometer in 2018 think that

the Schengen Area has more disadvantages than advantages for the UK.

Charity: ACT4FreeMovement stands for Advocacy, Complaints, Trainings for Freedom of Movement.

The organization campaigns for freedom of movement with EU citizens. The goal is to increase the

capacity of EU citizens to effectively secure access to and knowledge of their rights, as well as build

public awareness and political support for mobile citizen rights.

Confidence statement: Excluding the debate happening in this room, in at least half of the parallel

debates of this round, one of the two teams on the Government side of this motion will rank 1st.

We incentivized our main outcome variables as follows. For the Factual beliefs

and the Confidence elicitation, subjects were incentivized with a binarized quadratic

scoring rule that paid in lottery tickets. By providing a report r ∈ [0, 100], given the

objective binary answer R ∈ {0, 1}, a subject receives a lottery ticket that paid off a

monetary prize of 30 euros with the following winning probability

w = 1−
(
R− r

100

)2
.

Of all elicitations of this kind, only one was randomly selected to be paid at the end

of the study. Our general instructions used both the mathematical equation, a simple

quantitative illustration, and an intuitive explanation that incentives were designed

so that the truthful reporting optimizes the likelihood of winning the prize of 30 euro

(see Section A.9).7

7In theory, this procedure makes the quadratic scoring rule incentive compatible for all risk prefer-
ences (Hossain and Okui, 2013; Schlag and Van der Weele, 2013). Whether this is actually the case in
practice is a matter of ongoing debate.
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For the Attitude variable, subjects allocated up to 10 euro between two different

charities, where the budget constraint was concave in order to discourage extreme

choices. One of the choices was randomly selected and the experimenters made the

charitable payments on the subjects’ behalf.

In addition to these incentivized measures, we elicited some background variables,

including gender, debating experience and performance, as well as some basic socio-

demographics.8 In our Endline survey, we also asked several questions on “impres-

sions”, for example, about factual statements and the goal of the research. These vari-

ables served to check the robustness of our main results. Table 1.1 summarizes how

survey elements were distributed across the different surveys.

Debates were moderated by a panel composed of three (sometimes two) judges.

These were experienced debaters themselves trained to evaluate debaters’ speeches

according to standardized international criteria. After the debate, judges deliberated

in private to produce the “ballot”, an official score sheet that consists of the technical

score on the quality of arguments made by each debater in each debate and determines

the ranking of teams in each debate. In addition, we asked judges to independently

fill out a “judge survey” where they assign a broad persuasiveness score to each de-

bater. We told judges that this score should consider quality of arguments as well as

body language, tone, and other markers that make a speech persuasive to a general

population.

Table 1.1: Content of Debater Surveys and Timing

Incentivized Outcome Variables

Background Factual Attitudes Confidence Impressions

Survey Timing Info beliefs (charities) in proposition

Baseline Beginning of tournament X X

Predebate Right before each debate X X X

Postdebate After each debate X X

Endline After last debate X

8The Baseline survey also included some incentivized factual knowledge “decoy” questions about
topics not related to the motions. These questions served to obfuscate the elicitation of Factual Beliefs
related to the motions and not give away the topics of the motions that were still secret at that point.
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The four debater surveys as well as the judge survey were administered by an enu-

merator, who also attended the debate and filled out a separate “enumerator survey”

that was designed to capture both objective and subjective measures of how heated

debates were, and whether facts and charities included in the survey questions were

mentioned by debaters to make their case. Enumerators were asked to take note of

any anomaly that might have occurred during the debate.

The full content of all surveys is described in detail in Section A.9. Section A.10

provides all motions, survey questions and charities used for the attitude elicitation.

1.2.3 Survey Versions and Administration Procedures

Before each tournament, we interacted with the chief adjudicators to converge on a

final set of motions for the debate. For each motion, we developed four factual ques-

tions (A, B, C, D) and found two motion-related charities (E, F). We varied the order

in which factual questions and charities were presented between two different sub-

groups, as illustrated in Table 1.2. We created these subgroups in advance using lists

of registered participants and identified a debater’s subgroup by adding an ID number

to their name tag.

The use of multiple questions in different orders assures that no debater answers

the same question twice and that no result depends on the answer to a single question

or the order in which questions were asked. It also eliminates the desire to provide

consistent answers to repeated questions and reduces potential experimenter demand

effects. Moreover, since baseline and predebate questions were different both within

and across subgroups, participants could not be influenced through discussion of the

answers with others.

The baseline survey was administered in a large common room after some intro-

ductory remarks by the organizers and one of the researchers. In this room, debaters

were given 10 minutes to read carefully a set of general instructions for the surveys,

and subsequently had 25 minutes to answer the baseline survey. The survey is similar

for all participants except for the factual questions that directly relate to the in-rounds
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motions, which differed between subgroups as displayed in Table 1.2.

Table 1.2: Distribution of Factual Questions and Charities Over Surveys

Motion factual questions Motion charities

Baseline Predebate Postdebate Predebate Postdebate

Subgroup 1 bla A D B, C E F

Subgroup 2 B C A, D F E

Note: Distribution of four factual questions per motion and two motion-related

charities over surveys. Each letter corresponds to one factual question/charity.

In each debating round, the motions were announced in the central meeting room,

and debaters made their way to the assigned debating room after announcements.

Enumerators distributed the predebate survey in the separate debating rooms. While

seated at their desks, debaters were given up to five minutes to answer and enumera-

tors ensured that they did not use this time to prepare for the debate. At the beginning

of the debate enumerators also distributed the judge survey, in which judges indi-

cated their evaluations of persuasiveness. Judges had the entire debate session plus

their regular judge deliberation time to fill out this survey.

After the predebate survey, the judges opened the debate. During the debate itself,

which lasts about an hour, enumerators filled in their own surveys, noting down par-

ticipant IDs and debate impressions. Once the judges declared the end of the debate,

enumerators distributed the postdebate survey, which debaters had five minutes to

answer.

The endline survey was administered just outside of each debate room right after

the end of the last round of debates covered by our intervention. Debaters had twenty

minutes to answer this survey, which they did in the corridors outside the debating

room. Enumerators insisted with subjects to not interact with others or mobile devices

during this time.
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1.3 Results

Our main focus lies on the question of how persuasion goals affect self-persuasion, as

measured by our predebate elicitations on Factual Beliefs, Attitudes and Confidence.

A secondary question relates to the role of the debate itself in shaping the divergence

of views among debaters.

1.3.1 Self-Persuasion

We compare differences in our main outcome variables, i.e. Factual Beliefs, Attitudes

and Confidence, between debaters on the proposition and on the opposition side of

the motion. We look at the predebate elicitations, which reflect only the cognitive

processes taking place in the 15 minute preparation period after persuasion goals are

assigned, and are not affected by the actual debating itself. In Table A.8 we evaluate

gender differences in these effects. In Section A.7, we assess the extent to which de-

baters were able to infer our research hypotheses, and use this as input to a robustness

analysis of our self-persuasion results to experimenter demand effects.

Do Persuasion Goals Affect Factual Beliefs?

For every factual belief question, one state (e.g. the statement is true) is more favorable

to the proposition of the motion than the other state (e.g. the statement is not true). In

order to compare questions, we transform each belief into the subjective probability

that the state that favors the proposition is true. When a factual statement is favorable

to the proposition (opposition), this corresponds to the reported subjective probabil-

ity that the statement is true for speakers on the proposition (opposition) side of the

debate, and to the complementary probability for speakers on the opposition (propo-

sition) side. More background information on which states are considered favorable

to the proposition is provided in Section A.2.

Figure 1.1 reports beliefs in the state aligned with the proposition. The left panel

shows a histogram of beliefs grouped in equally spaced probability brackets, except

for the intermediate 50-50 category. The right panel shows that the difference in av-
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Figure 1.1: Factual Beliefs, by Persuasion Goal
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Note: Predebate beliefs elicited from debaters over multiple rounds are pooled and each report
r ∈ [0, 100] is transformed as the complement to 100 if the report is not aligned with the proposition. In
the left panel, the pooled and transformed beliefs are grouped in equally spaced probability brackets
– except for the intermediate 50-50 category. In the right panel, we report averages of this outcome by
position in the debate, and ranges indicate standard errors.

erage beliefs between the two groups is 5 percentage points. These data show that

debaters are more likely to believe in the answer that favors the proposition, if they

themselves are in the proposition.9

To assess the statistical significance and the magnitude of this effect, and gain

greater comparability of subjective probabilities on the truthfulness of different fac-

tual statements, we conduct both a normal standardization of the reported belief (sep-

arately for each question) and adjust the sign of the standardized belief. In turn, a pos-

itive (negative) sign of such standardized outcome captures alignment with the state

that favors the proposition (opposition). After adjusting the sign, the standardized

belief remains normally distributed with zero mean and unit standard deviation. This

transformation yields an individual level outcome variable bi,m that admits a straight-

forward interpretation in terms of debater i’s belief alignment with the proposition of

motion m.
9Note that on both sides of the debate, debaters are more likely to believe that the answer favors the

proposition. This is partly driven by the correct answer being aligned with the proposition relatively
more frequently.
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We estimate the gap in belief alignment with the proposition in a regression model

bi,m = αi + βPropositioni,m + δm + εi,m (1.1)

in which we include motion fixed effects δm and debater fixed effects αi and allow for

the error term to be correlated within each team of debaters.

Table 1.3 shows the results of the estimation. We confirm the finding that propo-

sition debaters report beliefs that are markedly different from the beliefs reported by

opposition debaters. Because of the randomized allocation of persuasion goals, this

pattern cannot be explained by pre-existing differences between debaters on the two

sides of the debate and has a causal interpretation. The lack of pre-existing differences

in prior beliefs (Table A.5) highlights that a shift in beliefs depending on the assigned

position violates the basic Martingale property of Bayesian beliefs—that posteriors in

expectation equal priors. Factual Beliefs of proposition debaters are 21.5 percent of a

standard deviation (column 1, p < 0.001) closer to the proposition alignment. This

effect is robust to the omission of fixed effects (column 2) and the inclusion of con-

trols (column 3). The magnitude of this effect is also meaningful in terms of monetary

losses: debaters make average expected earnings of 27.4 euro (24.7 euro) on factual be-

lief elicitations for which the correct answer is aligned with (against) their persuasion

goal.
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Table 1.3: Panel Regressions for Effects of Persuasion Goals on Factual Beliefs

Beliefs align with proposition

(1) (2) (3)

Debater in proposition 0.215∗∗∗ 0.217∗∗∗ 0.203∗∗∗

(0.062) (0.061) (0.062)

Socio-demographic and experience controls blablablablablablablabl X

Debater fixed effects X

Round fixed effects X X X

Observations 884 884 851

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Standard errors in parentheses are clustered at the team level. Socio-demographic controls

include age, gender, and an indicator for whether the debater’s nationality is from the country that

hosts the competition. Experience controls include the reported number of international tournaments

in which the debater has made it to semi-finals, and a categorical variable capturing the number of

years the debater has been actively debating. Some observations are lost in column (3) due to missing

control variables.

Result 1 (Factual Self-Persuasion). Persuasion goals make individuals distort their percep-

tion of facts in the direction that strengthens the positions they need to defend.

Do Persuasion Goals Affect Attitudes?

We measure attitudes towards the persuasion goal by how much money the debater

allocates to a charitable cause that is aligned to her persuasion goal relative to a neutral

charity. Remember that allocations lie on a concave budget constraint to encourage

choices in the interior of the donation space.

The left panel of Figure 1.2 depicts donation choices across all motions. Allocations

on the right side favor the charity aligned with the proposition and choices on the left

side favor the charity aligned with the opposition. About 40 percent of allocation

choices feature an equal split. Among the remaining observations we see a tendency

for debaters to favor charities that are aligned with their persuasion goal. The right

panel of Figure 1.2 shows that debaters in the Proposition role pay on average about
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31 eurocents more to the Proposition charity.

Figure 1.2: Chosen Donation Bundles by Persuasion Goal
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Note: Predebate allocations of charitable donations over multiple rounds are pooled. In the left panel

each allocation a ∈ {0, .., 8} is transformed as the complement to 8 if the allocation does not favor the

charity with relative proposition alignment. In the right panel, we report average monetary donations

to the charity with Proposition alignment by position in the debate, and ranges indicate standard

errors.

To estimate the size and statistical significance of the effect, we use a fixed effects

regression framework similar to model 1.1, in which the ordinal outcome capturing

how favorable the debater’s allocation is to the proposition charity is treated as a con-

tinuous variable.10 We complement this analysis with regressions that use as continu-

ous outcomes directly the monetary amounts donated to proposition and opposition

charities implied by the bundle chosen by the debater.

Table 1.4 presents the results of the estimation. We confirm the impressions from

visual inspection of the pooled outcomes: persuasion goals lead proposition debaters

to choose an allocation of charitable donations that is 0.306 positions more favorable

to the charity with proposition alignment (column 1, p = 0.023).11 Columns (4) and (5)

10The more appropriate regression model would take into account the discrete ordinal nature of the
outcome variable. However, ordered log-odds estimated from ordered Logit models are very hard to
interpret. We provide panel estimates of the ordered Logit model in Table A.7. These are qualitatively
very similar and support the main analysis presented here.

11Table A.8 shows that this result is more pronounced for men than it is for women.
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aid the interpretation of this point estimate: From a total concave budget to allocate

between two charities that can range from 7 to 10 euro, proposition debaters tend to

sacrifice 0.239 euro that could go to the charity with opposition alignment to give 0.316

euro more to the charity with proposition alignment. While the magnitudes of these

effects in monetary terms may seem small, one should keep in mind that concavity

of the budget is such that efficiency seeking preferences attract subjects toward the

intermediate allocation and make self-persuasion harder to detect. The asymmetry

of this transfer is largely due to the frequency of extreme aligned allocations among

opposition debaters.

Table 1.4: Panel Regressions for Effect of Persuasion Goals on Attitudes

Donation bundle favorable to Money to charity in

Proposition charity Proposition Opposition

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

Debater in proposition 0.306∗∗ 0.297∗∗ 0.300∗∗ 0.316∗∗∗ -0.239∗

(0.132) (0.136) (0.145) (0.122) (0.124)

Socio-demographic and experience controls X

Debater fixed effects X X X

Round fixed effects X X X X X

Observations 883 883 850 883 883

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Standard errors in parentheses are clustered at the team level. Socio-demographic controls include

age, gender, and an indicator for whether the debater’s nationality is from the country that hosts the compe-

tition. Experience controls include the reported number of international tournaments in which the debater

has made it to semi-finals, and a categorical variable capturing the number of years the debater has been

actively debating. Some observations are lost in column (3) due to missing control variables.

Result 2 (Moral Self-Persuasion). Individuals favor social causes aligned with their persua-

sion goals.
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Do Persuasion Goals Affect Confidence in One’s Side of the Debate?

Our third outcome measure is debaters’ Confidence in the strength of the proposition

side of the debate. This is reported by debaters as the probabilistic prediction that at

least half of the parallel debates will be won by proposition teams. Importantly, since

debaters are betting on the outcome of the parallel debates and not on their own per-

formance, this belief reflects the perceived strength of the debating position abstracting

from beliefs in their own ability.

Figure 1.3 depicts probabilistic beliefs that the proposition will win in more than

half of the parallel sessions. The left panel shows a histogram of beliefs grouped by

equally spaced probability brackets – except for the intermediate 50-50 category. Be-

liefs are polarized across the two sides of the debate: 38 percent of the beliefs reported

by proposition debaters lie above 50 percent, while only 30 percent of opposition de-

baters state beliefs higher than 50 percent. The right panel shows that difference in

average beliefs between the two groups.

Figure 1.3: Perceived Advantage of the Proposition, by Persuasion Goal
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Note: Predebate Confidence in the proposition, measured as the probability that at least half of the

parallel debates are won by proposition teams, reported from debaters over multiple rounds are

pooled. In the left panel, the pooled confidence reports are then grouped in equally spaced probability

brackets – except for the intermediate 50-50 category. In the right panel, we report averages of this

outcome by position in the debate, and ranges indicate standard errors.
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When it comes to the empirical distribution, the proposition team wins the major-

ity of parallel debates in each round only 43 percent of the time. Debaters’ average

probabilistic beliefs in this event are 49 percent in the opposition and 53 percent in the

proposition. Hence, all debaters tend to overestimate the chances of proposition teams

in these debates, but debaters in the proposition exhibit a greater bias.

Table 1.5: Panel Regressions for Effects of Persuasion Goals on Confidence

Confidence in proposition teams

(1) (2) (3)

Debater in proposition 4.531∗∗∗ 4.389∗∗∗ 4.319∗∗∗

(1.498) (1.492) (1.554)

Socio-demographic and experience controls blablablablablablabl X

Debater fixed effects X

Round fixed effects X X X

Observations 883 883 850

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Standard errors in parentheses are clustered at the team level. Socio-demographic controls

include age, gender, and an indicator for whether the debater’s nationality is from the country that

hosts the competition. Experience controls include the reported number of international tournaments

in which the debater has made it to semi-finals, and a categorical variable capturing the number of

years the debater has been actively debating.

To estimate the effects of persuasion goals on the perceived strength of the propo-

sition, we can directly use the raw belief data on Confidence in the proposition as

outcome in a fixed effects regression framework similar to equation (1.1).12 The results

of this analysis are reported in Table 1.5. Debaters in proposition teams are signifi-

cantly more likely to believe that proposition teams will win the majority of debates.

The reported probability assigned to the event that the majority of parallel debates

will be won by proposition teams is higher by about 4.5 percentage points (column 1,

12An ordered Logit random effects model could be estimated instead to account for the strong dis-
continuity of the distribution of the outcome at 50-50. The estimates from that model are qualitatively
identical to the ones presented in Table 1.5.
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p < 0.005) for debaters who propose the motion relative to those who oppose it. This

estimated effect is also about 20 percent of a standard deviation in the outcome – a

similar magnitude to the self-persuasion effects on factual beliefs reported in the pre-

vious section, and also remarkably similar to estimates in Schwardmann and Weele

(2019).

Result 3 (Confidence). Persuasion goals make individuals relatively more confident about

the strength of the positions they defend.

1.3.2 Debates and the Dynamics of Disagreement

Deliberative democracy depends on the power of debate to moderate disagreement

and move opinions towards the side with the stronger arguments. In this section, we

investigate whether debates fulfil these expectations. To this end, we compare Beliefs

and Attitudes at the start of the debate, as measured in the predebate survey, with

those at the end, as expressed in the postdebate survey. We first look at how the debate

affects the polarization induced by self-persuasion. We then investigate the evidence

for persuasion by the winning arguments in the debate.

Dynamics of Polarization

As a measure of polarization we use the sample variance σ2 in beliefs and attitudes. To

track disagreement both within and between the proposition and opposition sides, we

decompose this variance in between group and within group variation. In particular, σ2

can be written as the weighted average of Mean Squares Between groups (MSB) and

Mean Squares Within groups (MSW) as follows13

σ2 =
k − 1

n
MSB +

n− k
n

MSW,

where n is the sample size and k is the number of groups. For each Factual Belief

and Attitude elicitation have two subgroups (k = 2) and a sample of about n = 50

13Using the well known decomposition of the Total Sum of Squares in the sum of Between Sum of
Squares (BSS) and Within Sum of Squares (WSS), and the definition of mean squares as the sum of these
squares statistics over their degrees of freedom (MSB := BSS/(k − 1), and MSW :=WSS/(n− k)).
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observations (this represents half of the participants in each tournament, as we ran-

domized the order of elicitations between two subgroups). We have two questions

and two charities for each of the nine different motions, leading to 18 observations of

within and between group polarization for each variable. This allows us to statistically

compare the distributions of Total variance (σ2), MSB and MSW across different stages

of the debate.

Figure 1.4: Variance Decomposition of Beliefs and Attitudes
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Note: For each elicitation of factual beliefs and attitudes from an identical question that debaters answer

in the same survey we have a sample of about 50 responses from both proposition and opposition

debaters. Over both tournaments we have 18 belief questions elicited at baseline and postdebate, 18

belief questions elicited at predebate and postdebate, and 18 allocations of donations between different

charities elicited at predebate and postdebate. Ranges indicate standard errors.

Figure 1.4 shows the resulting statistics. The comparison of pre- and postdebate,

shows that the MSB for Beliefs decreases slightly (by 0.12 of a standard deviation), but

not significantly so (Mann-Whitney test H0 : MSBPre = MSBPost, p = 1.000). When

it comes to Attitudes, polarization actually increases slightly (by 0.05 of a standard

deviation), but again without statistical significance.

To check whether our measure is capable of picking up the changes in polarization

23



documented in the previous subsection (i.e. self-persuasion), we also include the po-

larization in Factual Belief at baseline. We see that the MSB for factual beliefs increases

significantly from baseline to predebate (Mann-Whitney test H0 : MSBBase = MSBPre,

p = 0.023), showing that the MSB measure captures the polarizing effects of self-

persuasion. Moreover, it also increases between baseline and postdebate by 0.57 of a

standard deviation (Mann-Whitney testH0 : MSBBase = MSBPost, p = 0.031), showing

that the overall debating experience leads to an increase in polarization.14 To assess the

robustness of these findings, Section A.3 applies two other prominent measurements

of polarization in the literature based on Desmet, Ortuño-Ortı́n, and Wacziarg, 2017

and Duclos, Esteban, and Ray, 2004. These approaches lead to similar conclusions as

our main analysis.15

Note that our variance decomposition does not take into account the direction of

disagreement, so it ignores cases with reversed disagreement. To address this, we look

at the dynamics of alignment with the Proposition for both treatment groups. The two

left panels of Figure 1.5 show the data for Beliefs (top left panel) and Attitudes (bottom

left panel). The debate roughly halves the gap in Beliefs from 21.7 percent (Mann −

Whitney test, p = 0.001) of a standard deviation to 9.9 percent (Mann−Whitney test,

p = 0.112). Thus, the effects of self-persuasion decline after the debate, but with a

p-value of 0.112, we cannot accept the null hypothesis of equal beliefs either. With

respect to the Attitudes, there is no reduction in disagreement, as alignment remains

constant at about 0.3 donation ranks.
14Figure A.3 and Figure A.4 dissect the evolution of disagreement between debaters question by

question, and demonstrate that polarization occurs on a broad range of issues.
15Mimicking the variance decomposition, (Desmet, Ortuño-Ortı́n, and Wacziarg, 2017)’s measure

of cultural distance increases significantly from baseline to postdebate, and is reduced slightly from
predebate to postdebate–although not significantly so. The polarization index by Duclos, Esteban, and
Ray, 2004 shows that the polarization of factual beliefs appears stable through the three elicitations.
This index however does not perform too well with survey responses that have a high mass of reports
at focal points (e.g. for factual beliefs these are 0, 50, and 100). Distributions with (more than one)
artificially strong modes are spuriously identified as substantially polarized, making relatively small
changes in actual polarization hard to detect
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Figure 1.5: Alignment by Position Assigned and by Winning Side
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Note: Aggregating across all participants and rounds of debate, this chart plots averages for ours

measures of belief and attitude alignment with the Proposition by different subgroups. These are

constructed using the set of questions labeled C, D, E and F in Table 1.2 following the same procedure

as for our regression analysis in Section 1.3.1 and Section 1.3.1. Left panels report averages for each of

the two sides assigned in the debate. Right panels report averages across rooms where each of the two

sides won the debate. Ranges indicate standard errors. Corresponding regression analysis in Table A.9.

Finally, we investigate whether the dynamics of polarization are related to emo-

tions during the debate, as Mutz, 2007 shows that incivility during debates leads peo-

ple to take opposing views less seriously. To measure emotions during the debate,

enumerators recorded both a subjective measure of the “heatedness” of each debater,

and the number of interruptions during the debate. The analysis in Section A.6 shows

that debaters whose baseline beliefs are aligned with their persuasion goals also give

more heated speeches, but greater heat in a debate does not moderate the convergence
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of views (see Section A.3).

Persuasion during the Debate

We now turn to the impact of persuasion during the debate. To do so, we look at

whether Beliefs and Attitudes move in the direction of the winning side, where the

winning side is determined by the panel of judges based on the quality of arguments.

The right panels of Figure 1.5 show the dynamics of Beliefs (top right panel) and Atti-

tudes (bottom right panel) comparing rooms in which the Proposition won with rooms

in which the Opposition won. Predebate Beliefs move towards the winning side post-

debate. In particular, a Proposition win is accompanied by a 11.7 percentage of a stan-

dard deviation shift towards the Proposition. An Opposition win coincides with a 7.7

point shift toward the Opposition.

To have a clean measure of the amount of persuasion, we compare the belief move-

ment between rooms with opposite winners using a difference in difference measure.

Specifically, our persuasion measure tells us how much more aligned postdebate Be-

liefs are with the Proposition in a room where the Proposition won than in a room

where the Opposition won, subtracting the differences in predebate Beliefs. On this

measure, the persuasion effect in Beliefs is 19.4 percent of a standard deviation. In-

stead, for Attitudes, the corresponding effect is -0.04 donation ranks. That is, we see

no persuasion effect at all, as Attitudes drift slightly towards the Proposition in both

groups.

Based on these results, we can make a comparison between the effects of persua-

sion and self-persuasion. Average self-persuasion, as measured by the pre-debate gap

between the Proposition and Opposition, is 21.7 percent of a standard deviation for

Beliefs, and 0.30 donation ranks for Attitudes. In both cases, this is larger than the ef-

fect of persuasion defined and computed in the previous paragraph, and for Attitudes,

only self-persuasion matters. Thus, when quantifying the outcomes of debates on Be-

liefs and Attitudes in our setting, self-persuasion effects dominate persuasion effects.

These results are in line with Janis and King, 1954, who show that making people ar-
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gue for a specific side is more effective in changing their views than hearing similar

arguments from someone else. These findings can inform a literature in economics

and political science about the circumstances under which persuasive communication

can shape beliefs and preferences (DellaVigna and Gentzkow, 2010; Druckman and

Lupia, 2016).

Result 4. We find that debating has different effects on Beliefs and Attitudes.

• For Beliefs, debating reduces but does not eliminate the disagreement induced by self-

persuasion. We see an effect of persuasion, as Beliefs shift towards the winning side.

• For Attitudes, debating does not have a discernible effect on disagreement, nor do we see

persuasion effects.

Overall, we find that the effect of self-persuasion is at least as strong as the effect of persuasion.

1.4 Mechanisms and Consequences of Self-Persuasion

We now discuss several secondary research questions. First, we delve deeper into

the psychological mechanisms behind self-persuasion. We then discuss the relation

between self-persuasion and debating success.

1.4.1 Psychological Mechanisms of Self-Persuasion

What psychological mechanisms underlie the self-persuasion documented in the pre-

vious section? Two plausible candidate mechanisms by which social interactions cause

bias in beliefs and attitudes are self-deception and bounded rationality. Self-deception

refers to a process of motivated reasoning in which debaters “choose” their beliefs. In

this account, put forward in Von Hippel and Trivers, 2011, self-persuasion is a subcon-

scious strategy aimed at increasing persuasiveness. It does so by reducing nervous-

ness, give-away tells or other manifestations of doubt or cognitive dissonance aris-

ing from a discrepancy between one’s persuasion goals and true beliefs. This theory

has received support in recent laboratory studies (Smith, Trivers, and Hippel, 2017;

Schwardmann and Weele, 2019; Solda et al., 2019).
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By contrast, Mercier and Sperber, 2011 argues that self-persuasion results from

bounded rationality or cognitive heuristics. In the process of preparing for a debate,

debaters may naturally gather more arguments for their position than against it. If

debaters then fail to take into account that arguments were generated in a biased fash-

ion, then they may take the asymmetry of generated arguments as evidence for the

strength of their position. Such “selection neglect” has been documented in multiple

studies (Juslin, Winman, and Hansson, 2007; Barron, Huck, and Jehiel, 2019). Related

ideas underpin the notions of “availability bias” (Tversky and Kahneman, 1973) and

“persuasive argument theory” (Vinokur and Burstein, 1974), which maintain that the

number, novelty or salience of arguments drive belief formation.

Selection neglect implies that if debaters generate more arguments on their own

side of the debate, then this asymmetry will mediate self-persuasion. To test this, we

asked debaters in the predebate survey for the number of arguments they came up

with during their preparation time, both for and against the motion. We also asked

them how many of these arguments they considered to be “very strong”. Figure 1.6

shows the average net number of arguments debaters came up with on both sides

by treatment. As is clear from the graph, debaters engage in asymmetric selection of

arguments. On average, they come up with one additional argument and one half of

a “strong” argument in favor of their own side.

To quantify the impact of this asymmetry, we conduct a parametric causal medi-

ation analysis (Imai, Keele, and Yamamoto, 2010) - see Appendix A.8 for details. We

define si, the number of aligned arguments as a fraction of total arguments consid-

ered during preparation time, and investigate how this mediates self-persuasion on

our three main outcome variable. The results in Table 1.6 reveal that si drives between

29 percent and 57 percent of the self-persuasion effect. The fraction is largest for Con-

fidence and smallest for Factual Beliefs.
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Figure 1.6: Differences in the Number of Arguments
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Note: Ranges indicate standard errors.

These results suggest that selection neglect plays an important role in self-persuasion,

but that mechanisms of self-deception are about equally, if not more, important. The

quantitative result is subject to some uncertainty: on the one hand, we cannot rule

out that selection neglect is itself (partially) driven by self-serving motives (Exley and

Kessler, 2019), leading to a possible overestimation of the importance of the heuris-

tic explanation. On the other hand, our measures of the number of arguments may

be underestimated due to measurement error.16 While more quantitative evidence is

therefore needed, the results support the idea that both mechanism have a role in self-

persuasion.

16See also Section A.8, where we discuss (i) the sequential ignorability assumption needed to iden-
tify causal mediation effects, and (ii) measurement error potentially attenuating the estimates of these
effects (Cessie et al., 2012).
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Table 1.6: Decomposition of Treatment Effect in Mediated and Direct Effect

Beliefs Attitudes Confidence

Average causal effect mediated by si (ACME) 0.058 0.158 2.340

(0.045) (0.075) (1.131)

Average direct effect (ADE) 0.143 0.129 1.714

(0.075) (0.156) (1.854)

Average treatment effect (ATE) 0.201 0.287 4.110

(0.066) (0.137) (1.558)

ACME/ATE 0.289 0.551 0.569

Note: Estimates obtained following the procedure outlined in Appendix D of Imai,

Keele, and Tingley, 2010: we estimate the Linear Structural Equation Model using

random effects regressions with the full set of controls as in Section 1.3.1, and we use

the estimated sampling distributions to draw 100 simulations of potential mediators

and potential outcomes. We average the differences of potential outcomes across the

100 simulations to obtain an estimate of the mediated effect. We repeat the procedure

1000 times from bootstrap samples to obtain standard errors of the estimates.

Finally, we can rule out several other mechanisms for self-persuasion that have

been proposed in the literature. First, the randomization of persuasion goals excludes

the priming of political affiliations (e.g. Petersen et al., 2013) or confirmation bias (e.g.

Fryer, Harms, and Jackson, 2018). Second, Falk and Zimmermann, 2016 propose that

the consistency of opinions and arguments may be a signal of intellectual skill. In

our setting, the anonymity of the surveys rules out that subject engage in such sig-

naling. Third, given the high levels of intrinsic motivation and short-timeframe, it is

unlikely that people self-deceive to overcome time-inconsistent preferences (Bénabou

and Tirole, 2002). Fourth, subjects had very little opportunity to acquire new infor-

mation, and thus engage in selective search from external sources (Taber and Lodge,

2006). Finally, debaters are unlikely to actively think about research hypotheses and

bias their responses accordingly, since the randomization is such a natural part of the

tournament. Section A.7 provides more analyses that rule out experimenter demand

effects.
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1.4.2 Self-Persuasion and Debating Success

We now turn to the relation between self-persuasion and success in the debating com-

petition. This relation is of interest for two reasons. First, it can inform our view of

the psychological mechanisms underlying self-persuasion that we discussed above.

A negative relation with debating success is consistent with an explanation of self-

persuasion in terms of cognitive errors. By contrast, a positive relation is in line with

strategic self-deception, where cognition is optimized for persuasiveness. Second, the

success of self-persuasion in the context of a debating competition may tell us some-

thing about its prevalence in broader contexts. If self-persuasion is detrimental to

persuasiveness, it would be less likely to constitute a widely observed phenomenon.

However, if self-persuasion is not detrimental to persuasiveness, we might expect it to

be common, even for people, such as politicians, whose professional success relies on

persuasion.

Unfortunately, our dataset is not ideally suited to look at the causal effect of self-

persuasion. The ideal experiment would create exogenous variation in self-persuasion.

However, this would require changing debating objectives and procedures, which was

not possible at such high profile competitions. Nevertheless, correlations may give us

a valuable input for future research. Moreover, we can exploit the alignment of fac-

tual beliefs at baseline, which is random, to look at the effect of belief alignment on

persuasiveness.

Is self-persuasion more prevalent among successful debaters? If successful debaters

are more likely to engage in self-persuasion, we should expect a positive interaction

effect between debater success and self-persuasion. To look at this, we add an inter-

action term to the regression model 1.1, used to study self-persuasion on all our three

outcomes. Debater success is measured by “achievements” – the number of semi-finals

reached by debaters in international tournaments–elicited in the baseline survey be-

fore treatment. Table 1.7 presents the results of such estimation. In each regression, we

control for debating experience by including the number of years a debater has been
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active.

Table 1.7: Panel Regressions for Heterogeneous Effects of Persuasion Goals

Factual Beliefs Attitudes Confidence

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

Debater in proposition 0.203∗∗∗ 0.229∗∗∗ 0.300∗∗ 0.211 4.319∗∗∗ 2.784∗

(0.062) (0.070) (0.145) (0.167) (1.554) (1.640)

Debater in proposition × Achievements -0.007 0.024 0.419∗

(0.011) (0.033) (0.255)

Socio-demographic and experience controls X X X X X X

Round fixed effects X X X X X X

Observations 851 851 850 850 850 850

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Standard errors in parentheses are clustered at the team level. Socio-demographic controls include

age, gender, and an indicator for whether the debater’s nationality is from the country that hosts the com-

petition. Experience controls include the number of years the debater has been actively debating.

The results in column 1 indicate that self-persuasion on factual beliefs is not re-

lated to success in past tournaments: more and less successful debaters engage in

self-persuasion to a similar extent. Though not (highly) significant, we find higher

estimates for the interaction term for attitudes (column 4, p = 0.471) and confidence

(column 6, p = 0.100). For debaters who have never made it to the semi-finals of an in-

ternational tournament we estimate that for these variables the self-persuasion effect

is 30 and 35 percent smaller, respectively.

Does belief and attitude alignment help persuasiveness? We analyze whether judges’

evaluations of debaters’ persuasiveness correlate with the alignment of debaters with

their persuasion goal. We have four measures of a debater’s alignment with the per-

suasion goal: Factual Belief alignment at baseline, Factual Belief alignment at prede-

bate, Attitude alignment at predebate, and Confidence in Proposition at predebate.

Note that only the first of these measures counts as exogenous variation, as it was

measured before the treatment was administered. As measures of persuasiveness in
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the tournament we have both a broad persuasiveness score provided by each judge

independently, as well as a technical score of the quality of debater’s arguments that

is given by judges in agreement after the debate is over.

Table 1.8: Pearson’s Correlation Between Persuasion Outcomes and Alignment Vari-

ables

Broad persuasiveness Quality of arguments

(1) (2)

Baseline belief alignment -0.006 0.035

(0.859) (0.302)

Predebate belief alignment -0.019 0.025

(0.572) (0.451)

Predebate attitude alignment 0.181 0.041

(0.590) (0.228)

Predebate confidence in own position blablablablab 0.006 0.019

(0.851) (0.571)

Observations 883 883

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: P-value for statistical significance in parentheses. Broad persuasiveness is evaluated by each

judge on a panel independently; but we average the individual scores at the debater-round level. Align-

ment variables transform our main raw outcomes as in Section 1.3.1, and change the sign of these out-

comes for opposition debaters to obtain variables that become larger (smaller) as the debater exhibits

greater (less) alignment with their persuasion goal.

Table 1.8 presents correlations between our measures of alignment and persua-

siveness across all rounds of debate. None of our alignment measures is a significant

predictor of persuasiveness. One explanation for this null result is that measurement

error attenuates the relations between the variables. In fact, while alignment with the

persuasion goal may be partially or wholly captured using Factual Beliefs, Attitudes,

and Confidence, actual debater’s alignment remains a latent variable. In addition, the

low inter-rater agreement between judges (Cohen’s Kappa = 0.083) on the broad persua-

siveness of each debater also raises concerns regarding the overall quality of judges’
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unincentivized responses.17

In summary, although we find slightly more positive than negative point estimates,

there are only weak correlations between debater success and the alignment of their

attitudes and beliefs with their persuasion goal. The available variation in our dataset

does not allow definite conclusions about the relation between self-persuasion and

debater success. This remains an important area for future research.

1.5 Conclusion

Our data show that people distort their factual beliefs, attitudes and confidence in

the direction of the position they are randomly assigned to argue. Debaters engage

in such self-persuasion and start believing in “alternative facts” despite incentives for

accuracy and exposure to opposing views. These results obtain in prestigious tourna-

ments in a sample that is a regular supplier of future elites and politicians. We find no

evidence that self-persuasion is detrimental to success and no reason to suspect that

it disappears with experience, so our findings are likely to apply to professionals in a

number of fields and applications.18

Here we enumerate a number of applications where our results matter and provide

impetus for future research. First, they speak to the institutional foundations of delib-

erative democracy. Self-persuasion and polarization obtain in a competitive setting

that mimicks the British parliamentiary institution, calling into question the power of

debate to bridge conflicts in society. These results need not obtain in more coopera-

tive settings, where an agreement needs to be reached among parties. Recent research

shows that prompting people to focus on the opposing side of the argument or to ar-

rive at shared solutions can lead to more balanced argumentation (Felton, Crowell,

and Liu, 2015; Perkins, 2019). It is therefore an important question how the debating

context affects self-persuasion, and how it can be designed to promote convergence of

17The Cohen’s Kappa coefficient ranges between 0 (expected level of agreement that can be obtained
by chance) and 1 (perfect agreement).

18Our results do not imply that debaters are especially prone to self-deception or factual mispercep-
tions. We encountered engaged and impressively knowledgeable individuals at the debating competi-
tions. The extent to which these features make individuals more or less prone to self-persuasion remains
an open question for future research.
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views and a shared understanding of facts.

Second, self-persuasion can explain instances of polarization in political contexts

where convincing others is of central importance. For instance, self-persuasion offers

a reason why polarization is more severe in the US congress than it is in the Ameri-

can public (Fiorina and Abrams, 2008), why it is so strong on social media platforms,

especially if people are exposed to opposing views (Bail et al., 2018), why greater en-

gagement with the political process causes greater and persistent polarization (Mul-

lainathan and Washington, 2009), and why people who joined the Republican party

exclusively for their view on abortion then saw their other beliefs fall in line with the

party (Gould and Klor, 2019). It also suggests alternative or additional motives for

political behavior than are commonly assumed. For instance, canvassing and prose-

lytizing activity may be important not just to grow the base, but also for deepening

the convictions of existing followers Gal and Rucker, 2010. Similarly, opportunistic

political U-turns or flip-flops may be the cause of genuine conversion in the process of

defending the new position.

Third, self-persuasion offers insights for markets with asymmetric information.

It predicts that sellers in economic transactions risk “drinking the kool-aid” and be-

come overly optimistic about their product. This may explain why financial advisors

privately invest in the under-performing funds for which they receive sales commis-

sions (Linnainmaa, Melzer, and Previtero, 2018). It may also be a driving force behind

the development of asset market bubbles, for instance during the financial crisis of

2007-8, where private real-estate portfolios of agents working in sales departments of

mortgage providers under-performed those of other agents as well as non-specialists

(Cheng, Raina, and Xiong, 2015). Self-persuasion also offers insight into the some-

times spectacular rise and fall of start-up companies like Theranos, as it predicts that

entrepreneurs trying to lure investors are likely to become overconfident and miscali-

brated.

More generally, and perhaps most importantly, we show that social interactions

invite systematic deviations from the Bayesian ideal, still a mainstay of economic the-
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ory. Our findings lend support to theories that reserve a fundamental role for social

influence and persuasion in the development and operation of our cognitive capacities

(Von Hippel and Trivers, 2011; Mercier and Sperber, 2011), and can provide a unified

explanation of non-Bayesian cognitions that are currently being studied separately in

the field of behavioral economics. They help explain why people engage in various

self-enhancement strategies and become overconfident about their abilities (Trivers,

2011; Schwardmann and Weele, 2019), why they are more eager to confirm than to

disconfirm their views (Nickerson, 1998; Benjamin, 2019), why they look for exculpa-

tory narratives and exploit wiggle room in moral dilemmas (Dana, Weber, and Kuang,

2007; Exley, 2015; Di Tella et al., 2015), and why they appear conveniently unaware of

their darker motives (Kurzban, 2012; Simler and Hanson, 2017).

Further research is necessary to test the explanatory power of self-persuasion and

the interactionist approach in these domains. Our findings raise expectations that such

a research program will lead to substantial revisions in the standard view of human

cognition, a view eloquently expressed by John Maynard Keynes. When accused of

inconsistency, he purportedly responded: “When the facts change, I change my mind.

What do you do Sir?”. For many people the answer appears to be “the reverse”.
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Chapter 2

Social Influence in Prosocial Behavior: Evidence from a Large-Scale Experiment

2.1 Introduction

The increasing social connectivity of modern times fosters opportunities for social in-

teractions and comparisons with others. A growing literature illustrates how informa-

tion and cues about the behavior of others can induce social influence: the effect of

others’ actions on individual behavior. Social influence plays an important role across

a broad range of domains that includes charitable giving (Frey and Meier, 2004), finan-

cial decision making (Bursztyn et al., 2014), marketing (Bapna and Umyarov, 2015),

political participation (Cantoni et al., 2017), tax evasion (Drago, Mengel, and Traxler,

2020), and well-being (Aral and Nicolaides, 2017). While in most social influence stud-

ies individuals observe others’ behavior, various models (e.g. Bernheim, 1994; Akerlof,

1997) explain the spread of social influence even for unobservable behavior via confor-

mity. Isolating this behavioral mechanism requires ruling out the learning opportuni-

ties derived from observing the actions of others.

In this paper, we study social influence in prosocial behavior through conformity,

i.e. when actions are not directly observable. Social influence makes actions of con-

nected agents interdependent, but such interdependencies are often ignored in stan-

dard models of prosocial behavior.1 We examine how information about others’ en-

vironments generates social influence. We intentionally shut out observability. This

allows us to disentangle the mechanisms of social influence and to assess the scope

of social influence in applications where information about the behavior of others is

harder to access compared to information about the constraints, incentives or institu-

tions that others face.

We analyze social influence through a conceptual framework and an experimen-

1Much of the theoretical literature models prosocial behavior and public good contributions as
games of strategic substitutes. The most prominent examples of such theories are represented by mod-
els of pure altruism (Becker, 1974) and impure altruism (Andreoni, 1989; Andreoni, 1990).
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tal design focused on a notion of conformity that is due to identification with a peer

and her motives. When individuals encounter someone doing good out of intrinsic

motives, they are inspired (or compelled) to conform to this behavior, and deviating

creates a psychological cost. Given this preference, agents use the economic environ-

ment to infer intentions of the social reference and attempt to conform to their behavior

even when this is not observable.

In a large-scale online experiment, 2,914 individuals engage in pairwise interac-

tions before they independently take part in a real effort donation task. The two main

outcomes of interest are (i) the amount of charitable donations individually generated

through the donation task and (ii) expectations of the amount generated by the other

player within the pair. In our experiment, individuals can generate donations to a

charity through a tedious physical task. We experimentally manipulate private incen-

tives for making donation: for each player in a pair, we cross-randomize one of three

levels of piece-rate (zero, moderate, and high) private incentives to generate donations

for Médecins Sans Frontières. Variation in the incentives of the other player in the pair

allows us to uncover social influence among peers: if an agent cares to conform, an in-

crease in her peer’s incentives will have both a direct effect on her peer’s donations and

an indirect effect on the agent’s donations as she tries to minimize distance with the

actions of her peer. We can then identify the social influence effects of peer incentives

and evaluate different behavioral motives by estimating the contemporaneous effect

of peer incentives on both expectations—about donations of the peer—and donations

of the agent whose incentives are held constant. Before the treatment manipulation,

pairs of subjects participate in a joint problem solving task, which we adopt to induce

social proximity between paired players (Chen and Li, 2009; Chen and Chen, 2011)

and increase relevance of the peer as a social reference. After that, we elicit a survey

measure of social proximity (Cialdini et al., 1997), which we use to investigate how

social proximity determines propagation of social influence.

We find evidence of social influence in donations: when the peer’s incentives in-

crease from zero to moderate, subjects expect their peer to increase donations and in
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turn, they donate more themselves. These effects are entirely driven by subjects who

exhibit a close social connection to their peer, for whom the effect of increasing the

peer’s incentives from zero to moderate on donations is as large as half the effect of in-

creasing their own private incentives from zero to moderate. However, when the peer’s

incentives further increase from moderate to high, we find a different result: individ-

uals correctly expect their peer’s donations to not be affected by higher incentives,

and they themselves donate less when their peer has high incentives. Thus, individual

donations respond non-monotonically to peer’s incentives. These effects are, again,

entirely driven by the subsample of individuals who feel socially close to their peer.

For individuals who do not feel close to their peer, we cannot reject the null of no social

influence.

We propose a mechanism related to Fuster and Meier (2009), and argue that the

strength of the desire to conform depends on whether the peer engages in the behavior

for non-selfish reasons. Higher incentives for the peer can thus have an ambiguous

effect on behavior. If incentives are ”too generous”, the peer’s behavior may no longer

be viewed as non-selfish, and the desire to conform weakens. Thus, individuals may

well reduce effort in response to higher incentives for their peer. We formalize this

intuition in a model and show that non-monotonicities as observed in our experiment

can be generated in a simple version of the model.

One might suspect that higher peer incentives reduce an individual’s contribu-

tions due to substitution effects from models of impure altruism. However, for such

substitution to occur, it needs to be the case where the individual expects a higher

contribution from her peer. In our setting, this is clearly not the case.

Differences in incentives between individuals may also give rise to incentive-inequality

effects described in Breza, Kaur, and Shamdasani (2017). Incentive inequality in that

sense predicts that, conditional on own incentives, donations decrease with the differ-

ence in incentives to the peer. Thus, they predict a monotonicity with regard to that

gap. However, our non-monotonicities arise for all levels of own incentives. In most

of these cases, incentive inequality would predict the opposite pattern. We develop a
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formal test and can reject that incentive inequality explains the pattern we find.

Our work broadly contributes to the large literature in economics and psychology

that has studied empirically whether social information can produce social influence

on prosocial behavior, both in the lab (Cason and Mui, 1998; Bohnet and Zeckhauser,

2004; Eckel and Wilson, 2007; Krupka and Weber, 2009; Servátka, 2009; Duffy and

Kornienko, 2010; Bigenho and Martinez, 2019) and in the field (Frey and Meier, 2004;

Shang and Croson, 2009; Chen et al., 2010; Fellner, Sausgruber, and Traxler, 2013;

Cantoni et al., 2017; Bruhin et al., 2020). Our main contribution to this literature is to

show that observing the behavior of others is not necessary for people to be subject to

social influence. In fact, they will attempt to infer how others behave and conform to

that behavior.

We also contribute to a growing literature that tries to disentangle the mechanisms

of social influence. While we are not the first that try to separately identify social learn-

ing from conformity (Bursztyn et al., 2014; Lahno and Serra-Garcia, 2015; Gilchrist and

Sands, 2016), our experiment is, to the best of our knowledge, the first with a focus on

conformity in an environment that entirely removes any opportunity for social learn-

ing. Moreover, compared to these papers, we are the first to study conformity in the

prosocial domain: Bursztyn et al., 2014 investigate social learning and the shared expe-

rience of holding an asset as distinct mechanisms of peer effects in financial decisions;

Lahno and Serra-Garcia, 2015 isolate conformity in lottery choice through a decision

environment stripped down of complexity to minimize the scope for social learning;

Gilchrist and Sands, 2016 use weather instruments to estimate the effect of cumula-

tive movie viewership on the probability of going to watch a movie and run various

robustness checks to rule out social learning about quality of the movie.

Our findings have implications for a large literature on social influence and incen-

tives for charitable giving and volunteering (e.g. Eckel and Grossman, 2003; Landry

et al., 2006; Huck, Rasul, and Shephard, 2015; Meer, 2017; Perez-Truglia and Cruces,

2017), furthering our understanding of the forces that modulate the channels of so-

cial influence. It enriches the literature on the damaging role of incentives on norm-
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adherence (Gneezy and Rustichini, 2000a; Gneezy and Rustichini, 2000b; Fuster and

Meier, 2009), by demonstrating a more nuanced role of incentives. Furthermore, we

add, to an empirical literature on the role of social proximity in social influence me-

diated by social information see e.g. Topa, 2001; Leider et al., 2009; Bond et al., 2012;

Dimant, 2018, evidence that social proximity also modulates social influence in the

absence of social information. This evidence is important because it shows that so-

cial proximity matters even when benefits of (and opportunities to punish in) future

interactions are absent.

Most closely related to ours is the work of Kessler, 2017, who provides field and

laboratory evidence that public endorsement of peers to a charitable cause can pro-

duce large complementarities in giving even when the actual amount of money do-

nated is not observable. He proposes social learning and conformity as primary be-

havioral channels to explain such findings. Our work complements this paper in two

important ways: First, Kessler, 2017 shows that endorsements affect beliefs about the

quality of a charity and others’ donations. Our experiment is designed to hold con-

stant beliefs about the quality of the charity to make a first attempt at separately iden-

tifying conformity from social learning in the prosocial domain. Second, we use a

novel approach to identify social influence based on private incentives to donate in

newly-formed social bonds. This allows us to learn new lessons about the interaction

between prosocial motivations, social proximity and conformity.

The remainder of this paper is organised as follows. Section 2.2 presents the ex-

perimental design and predictions. Section 2.3 illustrates the results and discusses

mechanisms of social influence. Section 2.4 concludes.

2.2 The Experimental Setup

2.2.1 Experimental Design

We conduct an online experiment with registered workers from Amazon Mechanical

Turk. The study develops over five stages, featuring a full 3 × 3 between-subject de-

sign plus an additional control treatment. All subjects in the experiment are randomly
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grouped into pairs. Prior to learning about the main experimental task, subjects make

contact with the other player in the pair. Pairs are formed after Registration, and the

first three stages are common to all pairs. In the fourth stage, each pair is randomly

assigned to one of ten treatments. The experiment concludes with a short survey and

review of the payoffs. We present each stage in detail below.2

1. Registration. Invited subjects accept the general conditions for participating in the

experiment before accessing the software interface. The study begins with general in-

structions that outline the key stages of the experiment: subjects are informed that they

will be randomly paired with another player with whom they will jointly complete the

first task, followed by the second task to be completed independently. After reading

the initial set of instructions, each subject chooses a number from 1 to 6, which they are

told will matter for the variable component of their pay at the end of the experiment.

We introduce tokens as the experimental currency. This stage is concluded by a short

survey to collect demographic information (i.e. name, gender, age, and experience

on Amazon Mechanical Turk), which subjects are told will only be shared with their

peer.3

2. Joint problem solving task. As subjects progress to this stage of the experiment,

pairs are formed at random and subjects are introduced to their peer: they are pre-

sented with the demographic information of their peer (i.e. stated name, gender, age,

country of residence, and experience on Amazon Mechanical Turk) on their computer

screen. 4 All our subjects are residents in the United States.

Similar to Chen and Li, 2009, we use a joint problem solving task to favor the for-

mation of a social connection between paired players. In this task, pairs of players see

the same four famous paintings. For each painting, subjects are incentivized to iden-

tify – in coordination with their peer – the corresponding artist from a list of five: each

subject in the pair earns 20 tokens each time both players give the correct artist for the

2Full experimental instructions can be found in the supplemental material, Appendix C.
3We cannot verify that this information is truthfully provided. We ask people to provide a name to

facilitate interactions, but we did not expect players to recognize the peer as acquaintance/friend. Chat
scripts provide no evidence of pre-existing relationships among paired participants.

4The order of arrival to this page constitutes our random matching protocol.
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same painting.5 Paired players can solve the task through a private online chat (see in-

terface in Figure B.1). We differ from Chen and Li, 2009 by making rewards dependent

on both own and peer’s answers to increase incentives for establishing social contact.

Payoffs are revealed at the end of the experiment.

3. Oneness elicitation. We measure social proximity with the oneness scale. There

are two main reasons why this is a natural choice for the study: The oneness scale has

been found to explain social proximity for dyadic relationships relatively well in com-

parison to more involved questionnaire-based scales from social psychology (Gächter,

Starmer, and Tufano, 2015), and it is fast and simple to administer (see Figure B.2).

The oneness scale was first proposed by Cialdini et al., 1997 as a simple mean of two

underlying scores: (i) the Inclusion of Other in the Self (IOS) scale and the (ii) WE

scale. The IOS scale (Aron, Aron, and Smollan, 1992) is an easy-to-administer picto-

rial measure of social proximity between the research subject and a related person,

constructed by simply asking subjects to indicate which of seven diagrams, composed

of two increasingly overlapping circles, best represents their connection to the related

person of interest. Cialdini et al., 1997 later proposed to integrate the IOS scale with

the WE scale, which asks subjects to express the extent to which they would refer to

themselves and another person of interest as we, to capture complementary aspects of

group membership embedded in social relationships. Both scales are elicited without

incentives.

4. Donation task. For this task, subjects have to decide how many donations to gen-

erate for charity and make a point prediction about the number of donations their

peer will generate. We treat such point prediction as proxy of beliefs of peer’s giving.6

To limit the scope of anchoring effects, we elicit expectations and desired number of

donations simultaneously. After recording the two variables, subjects carry out the

real effort task that generates these donations. Each donation requires entering 100

5We make the task hard by listing possible artists from relatively similar epoch and style.
6For practical reasons we do not elicit the entire belief distribution, but instead use a measure that

most likely captures the perceived mode of giving of the peer. To limit the scope for motivated reason-
ing, we incentivize correct predictions with a 20 tokens prize.
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sequences of keystroke combinations “w”-“e” on a computer keyboard.7

Prior to eliciting beliefs and donations, subjects go through a small training exercise

to familiarize themselves with the real effort task, and this allows us to screen out

subjects who are unable to solve the task. Thereafter, the software randomly assigns

pairs of subjects to one of the ten different treatments.

Our experimental treatment manipulations simultaneously vary incentives to be-

have prosocially for both subjects in a pair. To make it very clear that variation in

monetary incentives is random and independent between peers, all players in the

nine incentivized treatment conditions are provided with ex-ante identical lottery in-

centives. This is also important for ensuring that different incentives could not be

viewed as a signal for the importance of the task (Ellingsen and Johannesson, 2008).

Subjects earn 50 tokens for each donation generated if the number picked in stage 1

matches the roll of a fair die. Across incentivized treatments, we vary the expected

stakes of monetary incentives for each player by means of a simple information de-

vice. The device randomly determines whether to disclose if the matching die has a

face number between the largest three or the smallest three figures of a die. When

this signal is provided, depending on the initial number chosen, this either reduces to

zero the chances of getting the piece-rate incentive to generate donations (incentives

are zero), or it increase chances to 1 in 3 (incentives are high). When this signal is not

provided, the probability of getting the piece-rate incentive for generating donations

is not updated and remains 1 in 6 (incentives are moderate).8 To make incentives com-

mon knowledge within each pair, we reveal to subjects their peer’s signal and initial

chosen number. We also make sure that subjects understand both their own and peer’s

incentives by (i) framing as ”lucky” (”unlucky”) the die roll when incentives are high

7We choose a sterile task to limit the scope for confounding factors. A similar task has been used
in other experiments studying incentives for charitable giving (Ariely, Bracha, and Meier, 2009; Meyer
and Tripodi, 2017), and effort provision (DellaVigna and Pope, 2016; DellaVigna and Pope, 2017).

8We prefer this probabilistic approach over randomizing a deterministic piece rate to reduce disap-
pointment in pairs where one subject receives no incentive and her peer receives high incentives. The
main disadvantage is that it potentially introduces subjective evaluations of probabilities (see e.g. page
637 of DellaVigna, 2018, for a discussion of the mixed evidence on probability weighting in real effort
experiments). However, this approach has the great advantage that, by reducing disappointment, it
helps avoid differential attrition across treatments.
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(zero) and (ii) directly providing them with the updated probabilities of receiving the

piece-rate to generate donations (see Figure B.3 for an example). This information rev-

elation scheme produces variation in the magnitude of expected incentives for acting

prosocially, for both player i and peer j of each pair, in a full 3× 3 between-subject de-

sign. We enrich this design with a control no lottery condition. Figure 2.1 schematizes

the experimental design.

5. Exit. In the final stage, subjects answer some unincentivized questions to check

comprehension. The summary of individual payoffs concludes the experiment.

Completed registration,
joint problem solving,
and oneness elicitation

No lottery control
T10

Incentives to peer
Lottery treatments Zero Moderate High

T1-T9 Pj = 0 Pj =
1
6 Pj =

1
3

Zero T1 T2 T3

Incentives to self
Pi = 0

Moderate T4 T5 T6
Pi =

1
6

High T7 T8 T9
Pi =

1
3

Figure 2.1: Overview of Experimental Design and Treatment Assignment

2.2.2 Conceptual Framework and Predictions

To formalize our strategy for identifying social influence, consider the following sim-

ple model of prosocial behavior. Two agents a = {i, j} are presented with the op-

portunity to choose a donation effort da. There are four components to their utility:

donations create at a monotonically increasing and convex private cost c(da). Personal

benefit from donations is a heterogeneous altruism component va per unit of d, dis-

tributed according to c.d.f F (va) in the population, and a monetary benefit m. Agents

have a preference (or feel pressured) to conform to their peer. We follow Sliwka, 2007

in assuming that people conform to the natural behavior of their peer dnj , which is j’s
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behavior absent pressures to conform.9 That preference is captured by a loss function

κi,j(·) that is convex, monotonically increasing in the absolute distance between di and

the expected dnj (because there is heterogeneity in vj). 10 We write the utility of agent i

from contributing di as:

U(di|mi,mj) = (vi +mi)di − c(di)− κi,j(|di − E(dnj |Aj(mj)|) (2.1)

whereE(dnj |Aj(mj)) = Evj
(
argmax

dj

(vj+mj)dj−c(dj)|vj ∈ Aj(mj)
)
. We use this model

to understand contributions to large charities, for which changes of a few dollars in

aggregate donations are the proverbial drop in the ocean. Hence we consider a model

in which the marginal altruistic utility from donating to the charity is constant, but the

model can certainly be extended to allow for decreasing marginal returns.11

The key feature of our model is the function κi,j(·). It combines the standard forces

of conformism (Akerlof, 1997; Bernheim, 1994) with the innovation that the strength

of conformity depends on how normatively “attractive” the role played by the peer

is (Kelman, 1961). A role is normatively attractive if an agent desires to identify with

it. We model this by assuming that an individual’s cost from deviating depends on

whether her peer engaged in the behavior for non-selfish reasons. We specify this as

κi,j(|di − E(dnj |Aj(mj)|) = −λi,j
2
Pr(Aj(mj))(di − E(dnj |Aj(mj)))

2

with Aj(mj) = {vj ∈ V : c(dnj )/dnj > mj}. Thus, the set Aj(mj) represents all agents

for whom choosing da given the monetary incentive mj does not cover their cost of

effort. The more non-selfish types there are, the stronger the conformism the individ-

ual feels towards that behavior. The parameter λi,j ≥ 0 measures the importance of

conformity costs relative to the marginal utility of money, and may vary between in-

dividuals depending on how socially close they feel to each other (Bond et al., 2012;

9This formulation shuts out second-order strategic effects. It considerably simplifies the analysis, as
it turns the solution into a maximization problem.

10We also normalize κi,j(0) = 0.
11In the appendix, we consider a model of impure altruism with diminishing marginal utility. We

show that it predicts that an agent’s donation are globally declining in her peer’s incentives.
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Gioia, 2017).

For the case of quadratic costs c(d), it is easy to show that Pr(Aj) = 1− F (mj), i.e.

the fraction of non-selfish types is the density to the right of mj in the distribution of

altruism parameters F (va).12 In this case, the objective function simplifies to

U(di|mi,mj) = (vi +mi)di −
cd2i
2
− λi,j

2
(1− F (mj))(di − E(dnj |mj))

2 (2.2)

This yields the first-order condition that implicitly defines the optimal di

di =
vi +mi + λi,j(1− F (mj))(di − E(dnj |mj))

c
(2.3)

The equation illustrates how changes in mj act through two channels on the indi-

vidual’s optimal behavior. The ”traditional” conformism effect (Akerlof, 1997; Bern-

heim, 1994) acts through E(dnj |mj): higher incentives to j increase the normal effort dnj

and thus act to increase dj in equation (2.3). The second channel acts through compo-

sition effects: higher mj reduces the fraction of individuals 1 − F (mj) who engage in

the behavior for non-selfish reasons in equilibrium. Thus, while the traditional con-

formism channel is unambiguously positive, the second channel acts against this and

can overturn the sign of the overall effect.

In Figure 2.2, we illustrate the predictions of this model when v ∼ U [0, 1] at vary-

ing levels of the private benefits to contribute vi + mi. The left panel shows how j’s

incentives mj have positive effects on i’s donations when incentives are low; these ef-

fects are decreasing in j’s incentives and tend to become negative when mj becomes

large relative to vi + mi. When incentives are sufficiently large that the set of agents

who engage in the prosocial activity out of altruism is empty, agents feel no need to

conform and changes in mj have no effect on di. These patterns translate into the non-

monotonic relationship between mj and di that is illustrated in the right panel of the

figure.

12Because quadratic costs imply dnj =
vj+mj

c , it follows that Pr(Aj) := Pr(c(dnj )/d
n
j > mj) =

Pr
(vj+mj

2 > mj

)
.
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Note: The left panel graphs the marginal effects of increasing the peer’s incentives (mj) on the agent’s

donations (di) at different levels of the agent’s private benefit to donate (vi+mi). The right panel graphs

the agent’s donations (di) as a function of her own private benefits to donate (vi +mi) and the peer’s

incentives (mj).

Figure 2.2: Own donations as a function of own and peer’s monetary incentives

In Section B.1.1, we study the model in a more general setting and show that for

a general distribution of types F (v) and a large set of cost functions, with constant

elasticity of effort k ≤ 1, there exists a threshold for m̃j above which i becomes unre-

sponsive to changes in the incentives of her peer.

This theoretical framework offers two approaches to identify conformity through

incentives. The first, less data demanding, hinges on estimating the indirect effect of

changes in j’s incentives to donate on i’s donation behavior: conformity predicts that

an increase in j’s incentives should increase i’s donations. The second, identifies the

strategic complementarities of conformity by considering the effect of changes in j’s

incentives on both i’s expectations about j’s donations and i’s donations: if donations

are affected by conformity, changes in j’s incentives shift both i’s beliefs about j’s

donations and i’s donations in the same direction.

The framework also provides an explanation for why not all actions of a social

reference may lead to conformity in the same way. Much like in theories of proso-

cial behavior with incentives, e.g. for social signaling (Benabou and Tirole, 2006) and

peer punishment (Dutta, Levine, and Modica, 2018), the extent to which agents wish
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to adhere to the behavior of a social reference can be endogenous to incentives. Our

experimental design allows us to separate conformity from these alternative explana-

tions, to be discussed in section 2.3.4.

2.2.3 Procedures

To uncover the role and determinants of the conformity channel of social influence,

we conduct six sessions of the experiment in 2017, between July 30 and August 4,

recruiting 3,467 subjects on Amazon Mechanical Turk.13 This is an online platform

that is becoming increasingly popular for conducting economic experiments (DellaVi-

gna and Pope, 2016) where thousands of registered workers are commonly employed

in tasks that require human intelligence. Compared to lab subjects, workers on this

platform are more heterogeneous in terms of socio-economic characteristics and have

been found to exert more attention to experimental instructions (Hauser and Schwarz,

2016).14 In our experiment, subjects that complete the study earn 1.20 USD partici-

pation fee plus bonus pay depending on their behavior during the experiment. To-

kens constitute the experimental currency at the exchange rate of 1 token=0.005 USD.

Completing the experiment took participants 17 minutes and 4 seconds on average.

Including participation fee, on average, subjects earned 1.63 USD for themselves, and

generated 1.13 USD donations for the charity of our choice – Médecins Sans Frontières.

For subjects that do not spend time on the donation task, the experiment only took 10

minutes and 33 seconds; these subjects earned 1.34 USD, including participation fee,

on average. Such average earnings are comparable to the 7.25 USD hourly earnings

accumulated by the most productive 4% of workers on this platform and are signifi-

cantly higher than the median hourly earnings of 2 USD (Hara et al., 2018). Participa-

tion in the experiment is allowed only once, and no retakes are granted to subjects that

accidentally drop out of the study.15

13The experimental software is programmed in oTree (Chen, Schonger, and Wickens, 2016b). We
collect data over multiple sessions to minimize risks of overloading our server.

14Like other studies conducted on this platform, we restrict participation in our experiment to work-
ers with an approval rate above 90%. We also restrict participation to workers residing in the U.S.

15A 40-minute timer is implemented to encourage subjects to complete the experiment timely and
without distractions. Furthermore, to discourage speeding behavior and the use of bots, we implement
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2.2.4 Randomization Checks

From the total of 3,467 subjects that began the experiment, we work with a sample of

2,914 subjects who completed both the joint problem solving (JPS) task and the dona-

tion task. In the JPS task, subjects score an average of 40 out of the 80 available points.

After the task, subjects report a 2.8 oneness towards their peer on average (on a scale

between 1 and 7). Across the ten treatment conditions, subjects generate 4.6 donations,

on average, for Médecins Sans Frontières, and predict their peer to generate an average

of 3.9 donations. Table 2.1 shows balance in pre-treatment measures and attrition. The

lack of differential attrition across treatments attenuates concerns of disappointment

effects from our treatment manipulations.

2.2.5 Social Proximity

As argued in the conceptual framework, conformity requires some degree of social

connection to the social reference.16 This section discusses interpretation and deter-

minants of our measure of social proximity, which we elicit among pairs of strangers

after they interact in the JPS task.

Recall that in this task, pairs of subjects are presented with four paintings and they

need to agree on the correct artist to associate from a list of five artists for each painting.

Social contact within each pair occurs in the chat box that allows for instrumental

coordination on answers and strategies to solve the task.17 An average score of 40

out of 80 available points indicates significant coordinated effort to solve the common

puzzles; random click-through from both subjects would predict an expected score of

3.2. The chat box also introduces each subject to the peer by reporting peer’s stated first

name, age, gender, level of experience on the Amazon Mechanical Turk platform, and

a practice of the real effort task before treatment assignment.
16Studying behavioral mechanisms that operate via social interactions is methodologically complex.

Some papers leverage existing social relationships and identities, while others induce the formation of
social relationships and identities within the experiment (Goette, Huffman, and Meier, 2012 and Chen
et al., 2014 for reviews of this literature). For our investigation, to avoid contaminating the conformity
with other forms of social influence deriving from the prospects of future interactions, we choose the
approach of building social relationships among randomly and anonymously matched strangers.

17To solve puzzles, many of the subjects realize that they can use Google image search, and they tend
to split up paintings to search with their peer.
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common US residence. The oneness measure of social proximity is meant to capture

the extent to which basic demographic information and contact with the other player

in the JPS task facilitate the formation of perceived social proximity.18

To put into perspective the kind of social proximity captured by the oneness scale,

it is worth comparing the levels we measure to existing estimates. In other studies,

on the same scale from 1 to 7, oneness towards an acquaintance, non-close friend, and

close relationship is measured to be on average 2.5, 4.0, and 5.4, respectively (Gächter,

Starmer, and Tufano, 2015). In our sample, we measure greatly different levels of one-

ness, with an inter-quartile range capturing half of the entire range of possible realiza-

tions: the first quartile of the distribution is 1, the median is 2.5, the third quartile is 4.

Expectedly, many subjects exhibit no social proximity to their peer in the experiment.

But it is interesting to notice that at least half of the sample exhibits social proximity

towards their peer – a stranger with whom they have recently made contact to solve

puzzles – similar to social proximity that other studies observe towards acquaintances.

This is not a causal effect of JPS interactions on social proximity, but gives an indication

that the JPS does harness social proximity. More direct causal evidence can be found

in Gioia, 2017.

In ??, least squares regressions illustrate the correlates of social proximity, and high-

lights the role of both homophily (Marmaros and Sacerdote, 2006) and chat box contact

(Chen and Li, 2009) in the formation of social proximity. Although age difference be-

tween the paired players does not seem to be highly predictive of social proximity, the

peer being of the same gender and having similar experience on the platform predict

significantly higher oneness. The fit of this simple linear regression model improves

remarkably when we include a binary indicator – contact – for whether players made

reciprocal contact through the chat box provided.19 Players that make reciprocal con-

18Figure B.4 provides the distribution of the two psychological scales underlying oneness. These
two scales are strongly correlated (ρ = 0.731), with the WE scale exhibiting a relatively multi-peaked
distribution compared to the clear single peak of the IOS scale (at the lowest level of social proximity).
All analyses presented in the results section are robust to replacing either of these two scales as measures
of social proximity.

1980.4% of subjects used the chat box to make contact with the peer, and 64.6% of pairs managed to
have a conversation (contact = 1). In these conversations, subject share their knowledge of the paintings,
share relevant personal information and considerations (e.g., one says ”If my husband was here he
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tact with their peer report 67.5% higher social proximity, and although the decision

to engage in chat interactions is endogenous, the relatively strong correlation of 0.294

(column (1)) is indicative of the role of social contact for the development of social

connection.

2.3 Experimental Results

2.3.1 Descriptive Evidence

In Table 2.2, we summarize average beliefs and donations across treatments, drawing

the patterns of interest that will be explained in the next section.

Own incentives. Donations are weakly monotonic in personal incentives. They strongly

increase when incentives go from zero to moderate and appear to flatten out when in-

centives are high. Moderate incentives also increase donations compared to a control

treatment in which subjects are not incentivized and incentives are never mentioned.

Beliefs indicate that individuals anticipate these patterns of direct incentive effects cor-

rectly, although they systematically underestimate the levels of others’ generosity.20

Peer incentives. Donations systematically respond non-monotonically to peer incen-

tives: for any level of personal incentives, donations increase when peer incentives go

from zero to moderate, and decrease when incentives go from moderate to high. Subjects

anticipate such comparative statics remarkably well. They anticipate that an increase

in their own incentives from zero to moderate is going to increase donations of their

peers and a further increase from moderate to high decreases their donations.

2.3.2 Evidence of Social Influence

In this subsection we test the statistical significance of these patterns and interpret

the evidence through the lens of our social influence framework. We also examine

would know, he is an art teacher lol”, some other says that ”Modern art sucks”.), and agree upon
strategies to solve the task (e.g. ”You betcha. I’m googling the heck out of it right now. I’ve got Miro for
the first one, Botticelli for the second, Grant Wood for the 3rd, working on the 4th.”). Scripts of these
conversations can be made available upon request.

20Consistent with studies finding that research subject accurately predict experimental results
(DellaVigna and Pope, 2016), but people underestimate others’ prosocial attitudes (e.g. Goette, Huff-
man, and Meier, 2006).
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Table 2.2: Beliefs and Donations Across Treatments (Means and Standard Errors)
Beliefs about peer’s donations Own donations

Incentives offered
No (control) 3.585 3.934

(0.205) (0.222)
Yes (3x3 treatments)

Incentives to peer Incentives to peer
Zero Moderate High Zero Moderate High

In
ce

nt
iv

es
to

se
lf Zero 2.540 4.331 4.637 3.233 3.417 3.190

(0.182) (0.215) (0.208) (0.217) (0.230) (0.210)
Moderate 2.585 4.832 5.086 5.042 5.546 5.155

(0.193) (0.213) (0.207) (0.233) (0.235) (0.224)
High 2.374 4.100 4.374 5.299 5.575 5.187

(0.174) (0.201) (0.195) (0.233) (0.229) (0.212)

whether the evidence can be explained by other theories of prosocial behavior.

Donationi = α + β1Lotteryi + β2Moderatei + β3Highi + β4Moderatej + β5Highj +X i,jγ + εi

(2.4)

We use a linear regression model (2.4) to estimate how donations are affected by the

economic environment. Denoting an agent by i and her peer by j, this model estimates

both the effect of i’s incentives on i’s donations as well as the effect of j’s incentives

on i’s donations. We allow for the effects of incentives to be non-monotonic by coding

incentive as categorical variables. The regression model also includes an indicator for

the no lottery control treatment that isolate disappointment effects of not receiving the

incentives, as well as controls for observable characteristics of both players in a pair.

Beliefi = φ+ δ1Lotteryj + δ2Moderatej + δ3Highj + δ4Moderatei+ δ5Highi+X i,jω+ εi

(2.5)

We also estimate the mirror regression model (2.5) for individual beliefs on the dona-

tions of her peer. This allows us to test the unique prediction of the social influence

framework that changes in peer incentives can cause a change in beliefs about how

peer j behaves and a change in the behavior of agent i in the same direction. The

estimates of regression models (2.4) and (2.5) are presented in panels (a) and (b) of
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Table 2.3, respectively.

Consistent with the descriptive evidence, column (1) of panel (a) shows that in-

creasing an agent’s incentives from zero to moderate increases donations by 1.964 units

(p < 0.001), while increasing incentives from moderate to high does not lead to a further

increase in donations (p = 0.649). Agents also respond to changes in peer incentives,

but do so non-monotonically (column (2)). Increasing peer incentives from zero to mod-

erate increases donations by 0.356 units (p = 0.055), but donations drop when the peer

incentives further increase from moderate to high (p = 0.046).

Panel (b) shows that agents anticipate these incentive effects. They anticipate that

increasing someone’s private incentives from zero to moderate will have a strong pos-

itive effect, and the effect of increasing incentives further will be subtle. They also

predict that their peers will react to peer incentives non-monotonically. In fact, they

believe that an increase in their own incentives from zero to moderate causes their peer

to donate 0.336 extra units (p = 0.044), but a further increase in their own incentives

from moderate to high would cause peer donations to drop (p < 0.001).

The non-monotonicity of donations in peer incentives is driven by subjects with

a strong connection to their peer. When we estimate (2.4) and (2.5) separately for

subjects above and below the median level of social proximity we find that socially

distant subjects monotonically increase donations with monetary incentives, and they

expect their peer to do the same. Yet, their giving behavior is not significantly affected

by the incentives provided to their peer.21 If at all, monetary incentives to the peer

monotonically decrease a subject’s own giving: donations decrease by 0.214 units and

0.251 units when the peer gets moderate and high incentives, respectively. Notwith-

standing, these point estimates are not significantly different from zero. Socially close

subjects respond differently to changes in the incentives of their peer (p = 0.016 for

joint F-test for equality of effects between high and low oneness subjects).22 When

21We partition the sample at the median score of oneness. For robustness, we try sample splits at the
median score of the JPS task and at the median score of just one of the two psychological scales that are
used to construct oneness; the results are qualitatively the same.

22In Table B.2.4 we illustrate the robustness of this result in a pooled specification that interacts the
treatment with an indicator for high social proximity.
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Table 2.3: Incentive Effects on Donations and Beliefs
Full sample Split by oneness H0 p-value:

High Low High = Low
Outcome: (1) (2) (3) (4) (5)
(a) Donations

Provided Lottery -0.712∗∗∗ -0.831∗∗∗ -0.665∗ -1.066∗∗∗ 0.464(0.262) (0.283) (0.389) (0.403)
Incentives to self (baseline: Zero)

Moderate 1.964∗∗∗ 1.970∗∗∗ 1.921∗∗∗ 2.037∗∗∗

0.052(0.183) (0.182) (0.254) (0.260)
High 2.047∗∗∗ 2.044∗∗∗ 1.712∗∗∗ 2.502∗∗∗

(0.179) (0.179) (0.242) (0.259)
Incentives to peer (baseline: Zero)

Moderate 0.356∗ 0.837∗∗∗ -0.214

0.016(0.186) (0.259) (0.268)
High -0.001 0.170 -0.251

(0.180) (0.236) (0.269)
Constant 4.663∗∗∗ 4.650∗∗∗ 4.896∗∗∗ 4.248∗∗∗ 0.369(0.368) (0.368) (0.500) (0.539)

Incentives to self, High - Moderate 0.083 0.073 -0.209 0.465∗

(0.182) (0.182) (0.246) (0.272)
Incentives to peer, High - Moderate -0.356∗∗ -0.667∗∗∗ -0.037

(0.178) (0.245) (0.262)

H0 p-value: Incentives to peer
Zero = Moderate = High = 0 0.080 0.003 0.607

(b) Beliefs
Provided Lottery -1.155∗∗∗ -1.188∗∗∗ -1.207∗∗∗ -1.315∗∗∗ 0.822(0.237) (0.256) (0.358) (0.348)
Incentives to peer (baseline: Zero)

Moderate 1.948∗∗∗ 1.962∗∗∗ 2.155∗∗∗ 1.773∗∗∗

0.391(0.161) (0.160) (0.222) (0.221)
High 2.237∗∗∗ 2.240∗∗∗ 2.227∗∗∗ 2.218∗∗∗

(0.158) (0.158) (0.211) (0.229)
Incentives to self (baseline: Zero)

Moderate 0.336∗∗ 0.420∗ 0.257

0.435(0.167) (0.222) (0.240)
High -0.253 -0.337 -0.105

(0.160) (0.221) (0.227)
Constant 4.273∗∗∗ 4.274∗∗∗ 4.800∗∗∗ 3.625∗∗∗ 0.075(0.341) (0.341) (0.458) (0.495)

Incentives to peer, High - Moderate 0.288∗ 0.278∗ 0.072 0.445∗

(0.168) (0.167) (0.226) (0.242)
Incentives to self, High - Moderate -0.589∗∗∗ -0.757∗∗∗ -0.362

(0.158) (0.219) (0.225)

H0 p-value: Incentives to self
Zero = Moderate = High = 0 0.001 0.003 0.267

Observations 2914 2914 1571 1343

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01
Notes: All specifications include gender, age group, and experience, of both the player and her peer, as well as session dummies.

Column (5) presents joint F-tests for the null hypotheses that point estimates – for each group of variables – are equal in the
high and low oneness subsamples. Standard errors are clustered at the pair level. Results are qualitatively very similar in a
seemingly unrelated regression framework that allows for correlation in the error term of individual beliefs and donations.
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peer incentives increase from zero to moderate, subjects expect their peer to increase

donations by 2.155 (p < 0.001) units and they donate 0.837 (p < 0.001) units more them-

selves. However, when peer incentives increase from moderate to high, subjects again

believe that the incentive increase does not affect (p = 0.750) peer donations (correctly

so given that such increase in incentives for high oneness subjects does not increase

donations significantly (p = 0.395)), and donations decrease by 0.667 (p = 0.007) units

and individuals.23

The evidence is clear that the economic environment of the peer shapes willingness

to behave prosocially. This is evidence of conformity, with zero-to-moderate changes in

incentives causing individual donations and beliefs about the donations of others to

move in the same direction. At the same time, the evidence indicates that the desire

to conform diminishes when peer incentives are “too generous”. Fewer donations are

made when peer incentives are high in spite of the fact that expected donations from

the peer do not decrease.

This evidence is explained by a model of social influence in which conformity is

driven by identification with altruistic intentions. As we show in Section 2.2.2, such

model captures that changes in peer incentives not only affect donations of the peer,

but also the intensity of their altruistic intentions. The effects of peer incentives on

donations are non-monotonic because any loss in psychological utility due to norm

deviation is dampened when the norm is determined by weak altruistic intentions.

Wald estimates for the effect of beliefs on donations implied by our reduced form

regressions results help appreciate diminishing conformity more directly. From col-

umn (2), we obtain that a one unit change in beliefs from increasing the peer’s incen-

tives from zero to moderate increases donations by 0.182 units (p = 0.035), while a one

unit change in beliefs from increasing the peer’s incentives from zero to high has no

effect on donations (bWald = −0.0003, p = 0.997). This pattern of diminishing influence

of beliefs about others on individual prosocial behavior is even more pronounced for

23Importantly, differences in behavior across socially close and socially distant individuals does not
appear to be driven by differences in pro social orientation. In fact, we can use the control treatment to
show that in the absence of incentives subjects with high social proximity to their peer do not systemat-
ically donate differently from subjects with low social proximity to their peer (p = 0.973, see Figure B.5).
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high oneness subjects (column (3)).24

Alternatively, the non-monotonic effects of peer incentives on donations may be

driven by a substitution effect due to altruistic crowding-out. Altruistic agents may

decrease their donations when they expect that incentives cause the peer to increase

donations. However, in such a model, an agent’s donations decrease globally with her

peer’s incentives: the reason is that increased donations by the peer always lower the

marginal utility of one’s own donation. Thus, impure altruism alone cannot explain

our findings, as we find non-monotonic effect of the peer’s incentives on the agent’s

behavior.

Another hypothesis is that substitution effects co-exist with conformity and explain

the diminishing conformity when peer incentives are high. This hypothesis is also at

odds with the evidence. Low oneness subjects believe that their peer respond to incen-

tives strongly and monotonically, but their donations do not respond to the incentives

of their peer (p = 0.607). All the non-monotonic response to peer incentives is driven

by high oneness subjects. However, the pattern in this group is also inconsistent with

the substitution hypothesis. They believe that changing incentives for their peer from

moderate to high has no significant effects on the peer’s donations (p = 0.750) and yet

they react by reducing their own donations by 0.667 units (p = 0.007).

The diminishing conformity interpretation is reminiscent of influential papers by

Gneezy and Rustichini, 2000a; Gneezy and Rustichini, 2000b and the more recent

study of Fuster and Meier, 2009. From their experiments, these authors conclude

that incentives weaken adherence to the norms of behavior dictated by the actions

of a social reference – let this be a small group or society. An important novel ele-

ment of distinction of our findings is that incentives do not seem to simply shut down

adherence to social norms: in fact, the magnitude of incentives matters. Relatively

small incentives to act prosocially can preserve a certain level of norm adherence and

produce social influence.25 When this is the case, our evidence suggests that larger

24The belief change due to increasing the peer’s incentives from zero to moderate increases one’s do-
nations by 0.388 units (p < 0.001), while the belief change due to increasing the peer’s incentives from
zero to high has a precise null effect on donations of 0.076 (p = 0.448).

25Ostracism as in Dutta, Levine, and Modica, 2018 allows us to endogenize social norms to demon-
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incentives are more likely to backfire on the positive spillovers of social influence, and

perhaps the power of small (but not large) incentives could be leveraged to crowd in

donations.

2.3.3 Incentive Inequality and Donor’s Morale

In the interpretation of our results, we have so far ignored the possibility that incentive

inequality in itself may affect an agent’s morale to work on a task to generate donations

for a charity. To assess this potential mechanism, we consider a model that incorpo-

rates such effects from incentive inequality (Breza, Kaur, and Shamdasani, 2017). Such

a model predicts that conditional on one’s own incentives, donation levels should be

highest when incentives for both players in a pair are equal, and monotonically de-

crease with the gap between one’s own and peer’s incentives. In our setting, this

implies a set of inequality relationships in average level of giving between treatments,

that we derive in Section B.1.3 and summarize in Table 2.4. We refer to these inequality

relationships as the main diagonal condition.

Table 2.4: Inequalities in Average Donations between Incentivized Treatments Pre-

dicted by the Main Diagonal Condition
Incentives to peer

Zero Moderate High

Incentives to self Zero µn,n > µn,m > µn,h

Moderate µm,n < µm,m > µm,h

High µh,n < µh,m < µh,h

These predictions immediately appear in contrast with raw averages of donations

presented in Table 2.2, where we observe that conditional on the agent’s private incen-

tives, increasing inequality often leads to more donations. Instead of focusing on local

violations, we devise a likelihood ratio test of the joint null hypothesis that the main di-

agonal condition explains the first moments of donations and beliefs in our data (Burks

et al., 2009). These tests, which are discussed in detail in Section B.2.1, largely reject the

strate that it is not the mere incidence of payments that damages norm following, but sufficiently large
incentives are instead needed. Albeit aligned with our evidence, for the absence of social interactions
after the donation, we cannot meaningfully use this theory to explain our findings.
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joint hypothesis for both donations and beliefs. Rejections are especially strong when

we focus on the behavior and beliefs of high oneness subjects. Taken together these

findings rule out incentive inequality as an explanation for our social influence effects.

2.3.4 Other Mechanisms of Social Influence

Mechanisms such as social learning, social consumption, reciprocity, and conformism

have been proposed to explain the large body of evidence in support of the hypothe-

sis that most individuals are conditional co-operators (Frey and Meier, 2004). In this

section we discuss other mechanisms that can generate spillovers of giving in applica-

tions similar to the one we consider. Further, we explain how the experimental design

allows us to rule out these explanations.

Social learning. When people are asymmetrically informed about relevant parame-

ters, observing others’ behavior can facilitate information aggregation. In any charita-

ble giving context, the social value of a prosocial activity is uncertain, and the attitudes

of others towards the charitable activity may indeed be informative about the quality

of the charity or the social norm of giving to the specific cause. Our experiment ex-

cludes any scope for social learning. We make clear to subjects that the value generated

from a donation is 0.25 USD and that this is common knowledge. Yet, the effectiveness

of Médecins Sans Frontières in generating social value may be uncertain and some sub-

jects may know the charity better than others. Our experiment rules out this channel

by keeping donations private.

Joint consumption. Especially for volunteer work, this mechanism can play an im-

portant role in producing social influence. The prosocial action may involve social

activities that confer consumption utility from forming relationships, sharing com-

mon experiences, and other pleasant interactions during the activity. The lack of so-

cial interactions among participants during the donation makes it easy to rule out this

mechanism.

Reciprocity. This mechanism is often used to explain behavior in local social dilemmas

- where agents directly benefit from the prosocial behavior of others. In most cases,
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charitable giving can instead be regarded as a global social dilemma, in the sense that

agents only benefit marginally from the prosocial behavior of others. In such settings,

we cannot expect that reciprocity could generate first order effects.

Signaling motives. The theory of Benabou and Tirole, 2006 proposes the signaling of

altruism and greed as channels that endogenuously lead to strategic complementar-

ity or substitutability of donations. They show that complementarities arise when,

as more people decide to donate, the image of the pool of donors deteriorates faster

than the image of non-donors. Our context is highly anonymous and our results are

unlikely to be driven by social signaling. At the same time, we recognize that the

Benabou and Tirole, 2006 model admits a self-image interpretation.26 However, for

self-signaling to explain variation in donations, the treatment should affect the infer-

ence individuals can make about their own type, which cannot be in our setting where

peer incentives are random.27

Social influence in work effort. One possibility is that the social influence observed

in this study may have to do with conformity in work effort rather than in proso-

cial behavior. While we do not have a parallel experiment to rule out this channel,

prominent existing studies on social influence in the workplace (e.g. Mas and Moretti,

2009; Bandiera, Barankay, and Rasul, 2010) show that some degree of socialization or

observability of co-workers’ effort during the activity is necessary for this channel to

matter empirically. Because subjects in our experiment work on the real effort task for

the charity in isolation from their peer, we believe that this channel plays a trivial role,

if any.

2.4 Conclusion

This study proposes a novel experiment to study social influence independently of

social learning. In our experiment, pairs of players collaborate on a task that provides

the opportunity to develop social proximity with their peer. Each individual then

26Especially, we do not dispute that signaling motives and conformity may have related behavioral
roots. Jones and Linardi, 2014 find that making signaling motives more salient increases conformism.

27Random assignment of peer incentive mj implies that for inference about own altruism type vi,
without observing peer donation dj , Ei(vi|di,mi,mj) = E(vi|di,mi).

61



independently generates donations to a charity through a tedious task, knowing both

her incentives and the incentives of her peer.

We provide evidence that information about the economic environment faced by

a social reference is sufficient to spread social influence. Agents respond to increases

in their peer’s incentives by expecting that their peer will donate more and in turn,

they donate more themselves. Our result are in line with a model of social influence

in which conformity is driven by identification with an attractive role (Kelman, 1961).

We find that conformity in donations is stronger when the agent feels socially close to

her peer, and her response to the incentives of the peer are non-monotonic.28

Our results also have methodological implications. Increasingly, social scientists

are becoming interested in studying the relationship between beliefs about others’ be-

havior and individual behavior. Such empirical efforts often have to overcome several

challenges, including the notorious reverse causality issue of false consensus.29 An ap-

proach that is increasingly used in experiments to overcome similar challenges is to in-

troduce sources of belief variation that serve as instruments for beliefs (see e.g. Smith,

2013; Costa-Gomes, Huck, and Weizsäcker, 2014). The non-monotonicity of donations

in peer’s incentives is a warning that different incentives can generate IV estimates

that are potentially contradictory if we do not account for the model through which

beliefs cause behavior.

This evidence is informative of the mechanisms underlying conformity. As noted

by Dutta, Levine, and Modica, 2018, whether conformity is a preference or a social

norm is difficult to say in most empirical settings. An individual may prefer to inter-

nalize social norms instead of doing the introspection needed to determine her favorite

strategies. While we do not make this distinction, we think that our design makes it

hard for individuals to internalize social norms for these not being readily available.

In fact, because others’ behavior is not observable, in order to enjoy any of the bene-

28Our setup does not distinguish between probabilistic and deterministic incentives. While it is pos-
sible that this probabilistic framing reinforces the effects, it is difficult to see how the framing alone
(without the higher expected payment) would generate the non-monotonicity we observe.

29The concern that beliefs reflect more the response function of the observer than the one of the ob-
served.
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fits of internalization, subjects would first have to accurately assess what is the social

norm in a relatively unfamiliar environment.

An implication of our results is that small incentives can be more effective at crowd-

ing in prosociality, and non-pecuniary interventions may be better suited to leverage

social influence. Market designers should be cautious with changing incentives for

activities that are partly regulated by a social contract because larger incentives are

more likely to backfire on social influence. Consistent with this interpretation is the

surprising evidence that better paid police officers in West Africa become more corrupt

(Foltz and Opoku-Agyemang, 2015).

More broadly, by distinguishing conformity from social learning, our results illus-

trate the potential of social influence even in settings where social information is un-

likely to be informative of the quality of an activity. This improves our understanding

of the propagation of social influence in other applications, like exercising (Aral and

Nicolaides, 2017) and political mobilization (Bond et al., 2012), water and energy con-

servation (Ferraro and Price, 2013; Allcott and Rogers, 2014) where personal tastes are

likely unaffected by social information. A concern in this literature is that social-norm

information can be a double-edged sword, for it may lead to bunching of outcomes

around the norm. However, many of these recent field studies find that social-norm

information also leads to adjustment in the socially desirable direction for individuals

that are already doing better than what is dictated by the social norm. Our results

suggest that previous findings can be explained by conformity to expectation of how

others will react to social information. Assessing the portability of our results is an

interesting avenue for future research.
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Chapter 3

Sorting Into Incentives for Prosocial Behavior

3.1 Introduction

Many public goods rely on voluntary private contributions. Millions of people ev-

ery year spend their time working as volunteers in their communities, give money

to charity, or donate their own blood, organs, and other tissue. For charities seek-

ing volunteers or money and for health care providers seeking blood donations, it is

important to understand how to encourage this prosocial behavior.

An often-used way is to provide extrinsic incentives. The economics literature has

found mixed evidence on the effects of monetary and non-monetary incentives on

giving (Frey and Oberholzer-Gee, 1997; Bowles and Polanı́a-Reyes, 2012). Although a

positive effect of extrinsic incentives is in line with standard economic theory, it goes

against a considerable literature in psychology and economics, which argues that they

can backfire by either crowding out the intrinsic motivation to give (Deci, 1975; Deci,

1971; Titmuss, 1971), or ruining the reputation of donors who could be regarded as

greedy (Benabou and Tirole, 2006; Exley, 2017). Field experiments have found evi-

dence for extrinsic incentives to have both negative effects on volunteer work (Frey

and Goette, 1999) as well as positive effects on organ (Lacetera, Macis, and Stith, 2014)

and blood donations (Lacetera, Macis, and Slonim, 2012; Lacetera, Macis, and Slonim,

2014).1

While the role of incentives has been analyzed in a wide range of domains, they

have been mostly studied in isolation and contrasted to the absence of incentives. In

this paper, we study a setting where different incentives coexist. In this environment,

agents can turn down an extrinsic incentive to donate. This lets them reveal and signal

1Aside from the question of effectiveness, incentives to donate human tissue might be seen as con-
troversial on moral grounds. Only limited incentives appear to be morally acceptable among a sample
of people surveyed in the United States (Boulware et al., 2006). Becker and Elias, 2007 provide a com-
pelling argument in favor of allowing incentives for organ donations. Lacetera, 2016 summarizes the
debate. In this paper, we will abstract from the matter of the morality of incentives.
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their individual preferences through their actions.

Our setting is motivated by the market for human whole blood donations in Ger-

many.2 In most high-income countries, the concern that incentives could backfire is

reflected in tight regulation of how blood donations can be collected. Regulations typ-

ically do not allow for monetary payments to donors (The Lancet, 2005; World Health

Organization, 2009; Council of Europe, 1995). In many regions of Germany, however,

monetary and non-monetary incentives appear to coexist in a “dual market” in which

different blood collectors offer different incentives and prospective donors can choose

where to donate. Donations at the Red Cross are always unpaid, while donations at

hospitals or commercial blood banks are compensated with 20 to 30 euro.

Very little is known about the features of such “dual markets” for the collection of

charitable contributions. Does this system of collection increase donations compared

to a single market in which either everyone is unpaid or everyone is paid? What are

the determinants of the share of unpaid donations in a dual market? In this paper we

focus on two channels that could help explain sorting into unpaid donations in a dual

collection system: altruism and social image concerns.

To guide our analysis, we use a model of charitable giving in which prospective

donors are motivated to give by intrinsic incentives, extrinsic incentives, and image

concerns. We build on the framework by Benabou and Tirole, 2006, but introduce two

modifications: first, we change the payoff structure so that a potential compensation

for the donation is paid out of the value that is generated by the donation. This ten-

sion between private and public benefit of the donation introduces a channel through

which extrinsic incentives can crowd out intrinsic motivation. Second, we assume that

donors do not differ in how much they value extrinsic incentives. This lets us make

clear predictions, but comes at the cost of ruling out “reputational crowding out”, that

2The most common type of human blood donation is a “whole blood” donation, in which approxi-
mately one pint of blood is collected over a period of about ten minutes. Men can donate up to six times
per year, women up to four times per year. Red blood cells from whole blood donations are typically
used for transfusions to other patients and are most commonly seen as motivated by altruistic prefer-
ences (Niessen-Ruenzi, Weber, and Becker, 2015). Other types of blood donations include platelet and
plasma donations, which take much longer and require donors to be connected to a machine. Donors
are commonly compensated in cash for these types of donations.

65



is we rule out that donors can have a negative response to the introduction of extrinsic

incentives out of concern for appearing greedy. We derive three testable behavioral

hypotheses from this model.

The first testable hypothesis states that the availability of compensation to donate

should increase donations. We call this the “incentive effect”. The second hypothesis

states that irrespective of whether compensation is available, making actions visible

should increase donations. We call this the “social image effect”. Our third and novel

hypothesis states that in a dual market, where agents can turn down compensation,

a positive share of agents will choose to remain unpaid and that this share is larger

when actions are taken in public. We call this “sorting”, based on the idea that a dual

market can bring about efficiency gains in the collection similar to those deriving from

self-selection in second-degree price discrimination.

We test these three hypotheses in a laboratory experiment with 329 student sub-

jects. For three rounds, each subject is confronted with the decision to participate in

a real effort task. This task generates value for a charity under one of three market

designs: donors receive no compensation for the donation (single market NOT PAID),

donors always receive a compensation for the donation (single market PAID), and

donors can choose whether they want to receive compensation for the donation (dual

market CHOOSE). Like for the case of blood collection, any compensation paid out to

donors reduces the social value of the donation. This is objectively measured in our

controlled setup by the amount of money that goes to charity. We also vary the visi-

bility of actions (PRIVATE vs. PUBLIC). The combination of market design treatments

and visibility treatments in a full 3× 2 design produces six distinct treatments, which

we run between subjects.

The experimental results mostly support our behavioral hypotheses. We find clear

evidence for the incentive effect. In the dual market, the availability of incentives

does not crowd out intrinsic motivations of donors, irrespective of whether actions

are observable. Moving from a single unpaid market to a dual market significantly

increases the number of donations of our experimental subjects.
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We also find evidence of strong social image effects. Making actions observable

significantly increases donations in all three incentive schemes. Finally, we find sup-

port of our sorting hypothesis: when given the option to turn down compensation,

a significant share of donors chooses to do so, though we do not find a significant

difference between actions taken in private and in public.

Interestingly, and in contrast to similar studies that analyze the effectiveness of

conditional and unconditional incentives to act prosocially (Ariely, Bracha, and Meier,

2009; Carpenter and Myers, 2010), we do not find that social image effects attenuate

incentive effects. We differ from Ariely, Bracha, and Meier, 2009 in that subjects decide

to donate in the presence of an outside option. Our results suggest that when incen-

tives are small and only partly offset the costs of donating, social image effects and

incentive effects need not crowd each other out. In addition, we find heterogeneous

effects of social image on contributions that we attribute to gender-specific preferences

over signaling. Overall, our findings suggest novel ways to improve mechanisms for

the collection of charitable donations by leveraging heterogeneity in individual prefer-

ences. Applied to the collection of blood donations, our results may inform the design

and regulation of systems that use monetary incentives.

The remainder of the paper is organized as follows: Section 3.2 fixes ideas in a

simple theoretical framework and presents testable behavioral hypotheses. Section 3.3

details experimental design and procedures. Section 3.4 presents the results. Sec-

tion 3.5 concludes with a discussion of the implications of our findings for the market

for blood that initially motivated our research.

3.2 Theoretical Framework

In the model by Benabou and Tirole, 2006 (henceforth: BT), being compensated to do-

nate can crowd out donations by spoiling the image of donors. Moreover, any compen-

sation is paid from resources that are exogenous to the economy and is given to donors

without affecting the social value of their donation. BT show that whether donors can

turn down compensation should not matter, because neither image-indifferent nor
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image-concerned agents would want to do so. For image-indifferent agents, it would

be a dominated strategy to turn down compensation that does not affect the social

value of their donation. Image-concerned agents would be worried that their motiva-

tion is questioned: turning down incentives could reveal that they are not acting out

of altruism, but just to appear as altruistic while in fact (on average) they are not.

For a dual market like in Germany, where prospective donors can choose from a

menu of options, the model would thus predict that no one should turn down compen-

sation. Yet we observe that a considerable share of donors chooses to remain unpaid

when they have the choice between donating with a 20 to 30 euro compensation or

donating without any compensation. Informational frictions and transportation costs

may explain part of this outcome, though these do not appear to be empirically signif-

icant.

We suggest that a different payoff structure than the one by BT better fits the case of

blood donations and many other charitable activities and could explain why prospec-

tive donors would choose to turn down incentives. In our version of the model, any

potential compensation for the donation is paid out of the value that is generated by

the donation. The collector of donations is a charitable organization that transforms

collected donations into social value. To increase donations, the collector may find it

optimal to pay donors a dividend from their donation as compensation. Increasing

private returns from the donation comes at the expense of the value that the donation

generates for the rest of the society. This feature of our setup introduces an additional

channel through which incentives could potentially crowd out donations: a crowd-

ing out of intrinsic motivation. This channel is consistent with an earlier literature

stemming from Deci, 1971; Deci, 1975.

To formulate testable predictions that are directly relevant to our research ques-

tion, we will substantially simplify the original model by BT. One key simplification is

that we assume agents to be homogeneous in their taste for extrinsic incentives. When

this is the case, there is no scope for signaling greediness (or a lack thereof). Despite

being a common assumption in economics, a potential drawback of making this sim-
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plification is that it prevents the reputational crowding out from BT, i.e. a situation

where extrinsic incentives reduce the donations of agents who seek to avoid signaling

greediness through their actions.

3.2.1 Simple Model

The model economy is characterized by a unit mass of agents indexed by i = {1, ...,∞}

and one collector of donations. This economy is analyzed under two different insti-

tutional settings. We refer to a single market when the collector is bound to pay an

exogenously-set compensation y = ỹ ∈ R+. We refer to a dual market when agents are

allowed to choose remuneration y = {0, ỹ}.

The collector takes donation d from each agent that decides to contribute and trans-

forms it into social value B ∈ R+. For each contribution, the collector pays remunera-

tion y < B.

Agents differ along two dimensions: the degree of altruism ai ∼ F (·) with positive

bounded support, and the concern for image xi, which we treat as binary with xi

taking value 1 with probability q (and 0 with probability 1 − q). Both ai and xi are

independently distributed random variables. Agents make a decision to contribute

d = {0, 1} in exchange for remuneration y while facing a private cost c. Image concern

matters for agents when actions are taken in public (v = 1) and is irrelevant when

actions are taken in private (v = 0).

The utility of agent i can be written as follows:

Ui(d, y) = (1− vxi)[ai(B − y) + y − c]d+ vxiE(a|d, y) (3.1)

where E(a|d, y) is the image that other agents have of agent i given her actions.

From this theoretical setting we derive two propositions that underpin our analy-

sis:

Proposition 1 (Price discrimination). A dual market for donations increases contributions

compared to a single market where no compensation is available. Compared to a single mar-
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ket where compensation cannot be turned down, allowing agents to turn down compensation

reduces the cost of collection without affecting the number of donations.

Proof in Appendix A.

The proposition characterizes the effect of various compensation schemes on dona-

tions. It applies when actions are taken in private and in public. Introducing extrinsic

incentives to donate increases donations, irrespective of whether these incentives can

be turned down. Allowing people to turn down incentives, introduces another mar-

gin for people to either express or signal their altruism. Highly altruistic agents donate

and choose to turn down the compensation.

As a result, when incentives can be turned down, average cost of collection de-

creases without compromising supply of donations. These two results illustrate how

a dual market, where agents are allowed to choose a remuneration, can bring about

efficiency gains in the collection similar to those deriving from self-selection in second-

degree price discrimination.

The following proposition is directly linked to the previous and highlights the in-

teraction of image effects with price discrimination.

Proposition 2 (Image effect). The visibility of actions (i) increases participation in the single

as well as in the dual market, and (ii) lowers the average cost of collection in the dual market.

The proof of (ii) follows directly from the observation that the objective of image-

concerned agents who are sufficiently altruistic to donate in private, but not altruistic

enough to turn down compensation y = ỹ, changes when acting in public. In order to

improve their social image, these agents want to pool with the most altruistic agents,

who turn down incentives.3 Part (i) is due to the fact that image-concerned agents

only care about their image when acting in public. As a result, even the least-altruistic

of these decide to contribute in public in order to avoid the stigma of looking like the

selfish segment of the population.

3This signaling game may not have an equilibrium in pure strategy if the share of image-indifferent
agents who are altruistic enough to turn down the incentives is positive but small compared to the share
of image-concerned agents.
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3.2.2 Behavioral Hypotheses

We re-organize the predictions contained in the two propositions above into three

testable hypotheses. The incentive effect and social image effect hypotheses immediately

derive from propositions 1 and 2, respectively. The sorting hypothesis consolidates

predictions from both proposition to summarize the interaction of social image effects

and incentive effects in the dual market for charitable giving.

Hypothesis 1 (Incentive Effect). Irrespective of whether actions are visible, the availability

of incentives increases donations.

Hypothesis 2 (Social Image Effect). Irrespective of whether compensation is available, mak-

ing actions visible increases donations.

Hypothesis 3 (Sorting). In a dual market, a positive share of agents chooses to be not paid.

This share is larger when actions are taken in public.

The incentive effect is consistent with an empirical literature on incentives for do-

nating blood (Mellstrom and Johannesson, 2008; Lacetera, Macis, and Slonim, 2012;

Lacetera, Macis, and Slonim, 2013; Niessen-Ruenzi, Weber, and Becker, 2015). Maybe

most closely related to ours is the work by Mellstrom and Johannesson, 2008, who

conduct an experiment that offers monetary payments to prospective blood donors.

Their findings suggest that for women (but not for men), monetary incentives can

lead to a net crowding out of donations – thought it is difficult to say whether the

results are driven by social signaling or by the fact that incentives lead to a shift in

the perception of the incomplete contract, similar to the finding of Gneezy and Rus-

tichini, 2000b. Moreover, they find that letting women turn down the compensation

in favor of a donation to charity fully counteracts this crowding out. Our theoretical

setup can partly explain this counteracting effect, in that for the most altruistic donors

(ai > 1) introducing incentives for charitable giving causes a net utility loss. Such util-

ity loss can be undone when incentives can be turned down in the dual market. In a

related paper, Chao, 2017 suggests that even opt-in gifts could crowd out donations if

71



they shift attention away from the intrinsic motivation. In our framework, we abstract

from attention as a potential channel for crowding out.

The social image effect is consistent with a growing empirical literature on the ef-

fect of social image or social pressure on charitable actions in particular and economic

behavior more generally (Ariely, Bracha, and Meier, 2009; Carpenter and Myers, 2010;

Filiz-Ozbay and Ozbay, 2014; Lacetera and Macis, 2010; Bursztyn and Jensen, 2017).

Our theoretical setup predicts that, no matter the incentive scheme, making actions

visible should increase donations. Consistent with our prediction, Landry et al., 2006

find that both when a charity donation entitles to a lottery ticket and when it does not,

social image concerns do increase monetary donations in a door-to-door fundraiser.

They also find pronounced gender differences, where men are more likely to con-

tribute to a charity when visited by physically attractive female solicitors. The finding

that men are more willing to engage in costly signaling of generosity is consistent

with costly signaling theory in evolutionary biology (Gintis, Smith, and Bowles, 2001;

Smith and Bird, 2000), which posits that prosocial behavior can be instrumental in sig-

naling good character and attractiveness as a potential match. In particular, there is

evidence that women in their mating decision place emphasis on signals indicating

resource provision (as opposed to just physical attractiveness), which in turn induces

men to strategically signal generosity (Eagly and Crowley, 1986; Iredale, Van Vugt, and

Dunbar, 2008; Barclay, 2010; Boehm and Regner, 2013). Van Vugt and Iredale, 2013 call

men’s public good contributions the “human equivalent of a peacock’s tail”. Although

our theoretical setup is silent on gender differences, we are going to investigate these

empirically.

Finally, we are not aware of any empirical evidence on the sorting hypothesis as

formulated above. It is not obvious whether prospective donors should increase do-

nations when the choice set is augmented in a way to allow signaling of prosocial

orientation either through increased donations or by turning down incentives to do-

nate. A large body of evidence on pure and impure altruism suggests that even when

donations are completely private, a positive share of prospective donors presented
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with the possibility to contribute time and effort – with or without compensation –

would choose to donate not paid.4 Signaling motives should increase the latent utility

of acting prosocially. Increasing the visibility of actions could strengthen the signaling

motive, potentially increasing the share of unpaid donations. The theory of Benabou

and Tirole, 2006 accommodates sorting as described above, but is hard to test empir-

ically. In our theoretical framework, we chose to make substantial simplifications in

order to derive testable hypothesis. We take our experiment as a first step to validate

this simplified framework and to test simple hypotheses that could guide the field and

inform policy on the properties of dual collection systems for charitable donations.

3.3 Experimental Design and Procedures

3.3.1 General Setup

We test our hypotheses in a laboratory experiment. In our experiment, subjects gen-

erate value for a charity by participating in a real-effort task. For the experimental

task, we build on the “click for charity” design by Ariely, Bracha, and Meier, 2009.

Different from Ariely, Bracha, and Meier, 2009, subjects in our framework can choose

between participating in the donation task or skipping the task and taking a fixed

payoff as outside option.5 This outside option introduces an homogeneous private

cost of donating on top of the individual cost of exerting effort. If subjects choose to

participate, they can generate a donation by sequentially entering 400 key sequences

on a computer keyboard. One sequence constitutes of four key presses (“w”, “e”, “e”,

“return”). On their screen, subjects see a bar indicating progress towards the required

number of sequences. We chose this task because it is not inherently meaningful or in-

trinsically rewarding, and allows us to focus on motivation to exert effort for a charity.

Other tasks, particularly ones that are more gamified, may be differentially appealing

4See Ottoni-Wilhelm, Vesterlund, and Xie, 2014 for a review of the pure and impure altruism litera-
ture.

5Without the outside option, the marginal cost of participating in the task could be low enough for
lab subjects to be indifferent between exerting effort and waiting while others exert effort. The outside
option increases the costs of participating in the donation task, so that subjects that are not altruistic
and not concerned about social image should not participate in the task – as predicted by the model.
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to subjects and thus increase noise and confounds (Charness, Gneezy, and Henderson,

2018). Donations generated with this real-effort task are paid out to a charity chosen

by each subject.

We employ a full 3 × 2 between-subject design where we systematically vary the

type of incentives offered to engage in the donation task (PAID, NOT PAID, CHOOSE)

and the visibility of actions (PUBLIC and PRIVATE). Visibility is randomly varied

across experimental sessions while the incentives offered are randomly varied across

all subjects. Table 3.1 summarizes the design.6

Table 3.1: Overview of Treatments
Not paid
y = 0

Paid
y = ỹ

Choose
y ∈ {0, ỹ}

Private Action
v = 0

n = 46 n = 48 n = 60

Public Action
v = 1

n = 47 n = 62 n = 66

Notes: Rows list visibility treatments, columns list incentive treatments. n refers to number of subjects in each treatment cell
(total of 329 subjects). y refers to the incentive provided, v to the visibility of actions.

After being assigned to one of six treatments, subjects independently engage in the

donation task. After the first round, subjects learn that there will be two more rounds

of this task. This lets us test our hypotheses both on the extensive and the intensive

margin. Irrespective of the treatment, in each of the three rounds can choose between

participating in the donation task or skipping. Throughout the experiment, we use

tokens as experimental currency. One token is worth 0.04 euro.

6We conducted a pilot study of our experimental design online on Amazon Mechanical Turk (N =
408) to inform the choice between a within-subject and a between-subject design. To address concerns
that a crowding-out effect of incentives may arise either only in an environment where incentives are
introduced as a policy change (within-subject) or only in a market design where people are unaware
of alternative institutional environments, we also considered an experimental design that allowed us
to study the transition from a single market NOT PAID or single market PAID market design to a dual
market CHOOSE market design. In this alternative design, we introduced the dual market to subjects
after a first round in the single market design. We did not find evidence that the single market design
has any persistent effects. Between- and within-subject designs led to qualitatively similar results. We
conclude that the initial treatment has no impact on the effectiveness of the CHOOSE treatment. For the
current project, we opt for a between-subject design to minimize potential confounders and demand
effects (Charness, Gneezy, and Kuhn, 2012). Online Appendix F summarizes the pilot.
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3.3.2 Treatments

Along the first dimension of the 3 × 2 between-subject design we vary the market

design, i.e. the availability of incentives to participate in the donation task. In the first

two treatments, we either provide monetary incentives to participate in the donation

task (single market PAID treatment) or no monetary incentives (single market NOT

PAID treatment). In the third treatment (dual market CHOOSE treatment), subjects

are presented with both the options of a not paid and a paid donation.

The payoffs are set such that donating generates more value for the charity (100

tokens) than the outside option for the subject (75 tokens). When subjects donate and

receive monetary incentives for their donation (50 tokens), those reduce the value to

charity (from 100 to 50 tokens). Note that the monetary incentives are always smaller

than the outside option. Table 3.2 summarizes the choice set in each of the three treat-

ments and the associated monetary payoffs in tokens.

Table 3.2: Payoffs to Subject and Benefits to Charity, by Treatment and Subject Choice
(Experimental Currency: “tokens”, 1 token = 0.04 euro)

Treatment Action space Payoff to subject Benefit to charity

NOT PAID Donate not paid 0 100
Skip 75 0

PAID Donate paid 50 50
Skip 75 0

CHOOSE Donate not paid 0 100
Donate paid 50 50
Skip 75 0

Along the second dimension of the 3×2 between-subject design we vary the visibil-

ity of subject actions to make public image salient. In the PRIVATE treatment, subjects

are informed that their actions will remain anonymous. Subjects are seated at desktop

computers separated by divider walls and curtains. To maximize anonymity and to

rule out that subjects hear each other type while working on the real-effort task, we

play a white noise sound using loudspeakers in the laboratory. We verified that the

white noise indeed makes it impossible to hear typing from other workstations. We

did not receive any complaints from subjects about this measure. In the PUBLIC treat-
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ment, before beginning the donation task, we inform subjects that they will be asked

to reveal their actions in this task in front of all other subjects in this session. Social

image effects thus reflect the full decision environment, including the incentive choice

in the dual market CHOOSE treatment, that each subject is in. After completing all

three rounds we ask subjects to publicly report the number of donations they made.7

Subjects do so by standing up next to their computer in front of the divider walls.

There is no explicit requirement to truthfully report this information.8 Note, however,

that reporting takes place after all decisions have been made.

3.3.3 Procedures

Our theoretical framework asserts that more altruistic individuals are, ceteris paribus,

more likely to donate to charity. To check that individual levels of altruism are bal-

anced across treatments, we let all subjects play a simple dictator game before begin-

ning the main experimental task that lets subjects donate to charity.9 In this dictator

game, each subject is randomly and anonymously paired with another subject and

chooses to split 20 tokens between herself and the anonymous partner. After testing

for subject comprehensions, we let both subjects of the pair play the game as the dic-

tator. At the end of the experiment, the experimental software randomly determines

which of the two subjects determines payoffs and the game is resolved.

We then introduce a menu of four charities. Three of those charities are chosen be-

cause they are assumed to be well-known among subjects: Doctors Without Borders,

the International Committee of the Red Cross, and the World Wildlife Fund. We ad-

ditionally included the Against Malaria Foundation, which is rated as one of the most

effective charities by the independent charity evaluator GiveWell. Subjects are given a

7The intention behind not having subjects reveal the incentives under which they donated was to
avoid confusion from learning about other treatments.

8As an alternative design, we could have publicly announced actual subject choices at the end of the
experiment. We decided against this design to stay closer to the theoretical framework of Benabou and
Tirole, 2006, where the desire to signal altruism has both instrumental and hedonic origins. We allow
for both motivations by letting subjects state their own actions. To maintain the ecological validity of
revealing a prosocial action, we do not force subjects to say the truth.

9While giving in the dictator game is a well-established measure of generosity vis-à-vis others, it is
likely confounded by perceived social norms. As a result, we only rely on our measure of altruism as a
balance check, but not to establish key empirical results or to analyze heterogeneous treatment effects.
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short description of each charity. We then let each subject choose the charity that they

prefer to donate to throughout the experiment. We do this to reduce potential noise

from heterogeneous taste for donations to a specific charity. In order to verify balance

across treatments, we ask subjects to rate how they perceive each of the charities and

how likely they would be to donate money to each of them. Finally, we let subjects

practice the donation task before engaging in it for three rounds. In the PUBLIC treat-

ment, subjects publicly report their actions after the third round of the donation task.

Figure 3.1 summarizes the sequence of tasks in the experiment.

Figure 3.1: Sequence of the Experiment

Dictator
Game:

Decision

Donation
Round 1

Donation
Round 2

Donation
Round 3

If PUBLIC:
Subjects
report

Dictator
Game:

Resolution

Treatment kept constant across all three rounds of donation task

At the end of the experiment, we collect demographic data. After each session, we

confidentially pay out the show-up fee and any earnings that subjects have generated

for themselves in the dictator game and the donation task. We also inform subjects

about the amount of money donated to charity on their behalf and provide informa-

tion on how to obtain a confirmation of the donation on their behalf.

We implement the computerized experiment in oTree with our own modifications

written in Python and JavaScript (Chen, Schonger, and Wickens, 2016a). A total of 18

experimental sessions were conducted in German at the BonnEconLab in Bonn, Ger-

many, in April 2017 (n = 329). Sessions included 20 to 24 subjects and lasted approxi-

mately 40 minutes. All subjects are students from various majors at the University of

Bonn. They are on average 22 years old, 61% are female. Table 3.3 summarizes the

sample. On average, participants earned 10.70 euro for themselves and generated 4

euro for charity.10

We can verify that the sample is balanced on observable characteristics, including

10Subjects from the pool of the BonnEconLab were invited using hroot (Bock, Baetge, and Nicklisch,
2014). Invitations were restricted to students of the University of Bonn, aged 18–25, with no more than
one no-show in prior experiments. Online Appendix B provides further details.
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our measure of altruism measured by the dictator game and preference for the chosen

charity. Using a nonparametric one-way ANOVA on ranks (Kruskal-Wallis) test, we

fail to reject the null hypothesis that the subject pool exhibits the same characteristics

across all treatment groups at the 95% level (Table 3.3, column 8).

Table 3.3: Summary Statistics of Observable Characteristics,
Full Sample and by Treatment (Means and Standard Errors in Parentheses)

Full
Sample

Private Public p-
valueNot paid Paid Choose Not paid Paid Choose

(1) (2) (3) (4) (5) (6) (7) (8)

a) Measured before treatment
DG: Tokens kept 15.365 14.891 15.271 15.250 15.021 15.677 15.818 0.848

(0.214) (0.621) (0.558) (0.507) (0.618) (0.501) (0.411)
Charity rating 4.602 4.783 4.604 4.583 4.660 4.532 4.515 0.131

(0.043) (0.087) (0.129) (0.072) (0.102) (0.123) (0.100)
b) Socioeconomic characteristics, measured after treatment

Age 21.544 21.630 21.708 21.717 21.511 21.210 21.545 0.499
(0.091) (0.263) (0.223) (0.213) (0.263) (0.184) (0.207)

Female 0.611 0.630 0.521 0.717 0.574 0.613 0.591 0.429
(0.027) (0.072) (0.073) (0.059) (0.073) (0.062) (0.061)

College major 4.398 4.239 4.417 4.400 4.383 4.661 4.258 0.814
(0.100) (0.277) (0.258) (0.224) (0.273) (0.236) (0.221)

Observations 329 46 48 60 47 62 66

Notes: p-value in column (8) is for a one-way ANOVA on ranks (Kruskal-Wallis) test comparing the six treatment groups in
columns (2) to (7). DG refers to the dictator game, in which we gave 20 experimental tokens to participants and asked them
how many they would like to keep. Charity rating refers to the rating that subjects gave to the charity that they chose to
donate to. We asked subjects to agree to the statement “I like the idea of donating money to [chosen charity]” on a 5-point
Likert scale where 1 is “strongly disagree” and 5 is “strongly agree”. College major is a categorical variable that summarizes
the departmental affiliation of our student subjects.

3.4 Results

Recall that in each of the three rounds of the donation task, subjects can decide to par-

ticipate in or skip the task. In our discussion of results, we consider each participation

in the task as one “donation” (all subjects who choose to participate in the donation

task complete it). Participation in the first round of the donation task lets us measure

the extensive margin of the donation decision. By summing the number of donations

across all three rounds, we can additionally analyze an intensive margin of the deci-

sion to donate.

Table 3.4 summarizes those measures and gives an overview of donation behavior

across treatments. Panel I presents the fraction of subjects who decide to participate in
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each round while panel II sums the number of rounds that subjects decide to partici-

pate in the donation task. For subjects in the dual market CHOOSE treatment, columns

(4) and (5) report whether subjects choose to be paid. In line with our theoretical pre-

dictions, donation behavior in the single market PAID and the dual market CHOOSE

treatments is statistically indistinguishable (column 6), both on the extensive margin

and the intensive margin.

Table 3.4: Summary Statistics of Behavior in Donation Task
(Fractions and Means, Standard Errors in Parentheses)

Incentive Treatment Incentive Choice p-value

Not paid Paid Choose Not paid Paid H0: Paid=Choose
(1) (2) (3) (4) (5) (6)

I. Fraction of subjects that participated in the task
a) PRIVATE treatment

Round 1 0.609 0.604 0.667 0.083 0.583 0.504
(0.072) (0.071) (0.061) (0.036) (0.064)

Round 2 0.174 0.396 0.467 0.083 0.383 0.463
(0.056) (0.071) (0.065) (0.036) (0.063)

Round 3 0.348 0.313 0.383 0.067 0.317 0.446
(0.070) (0.067) (0.063) (0.032) (0.061)

Observations 46 48 60 60 60
b) PUBLIC treatment

Round 1 0.766 0.806 0.818 0.136 0.682 0.866
(0.062) (0.050) (0.048) (0.043) (0.058)

Round 2 0.383 0.565 0.591 0.136 0.455 0.763
(0.071) (0.063) (0.061) (0.043) (0.062)

Round 3 0.362 0.484 0.530 0.136 0.394 0.601
(0.070) (0.064) (0.062) (0.043) (0.061)

Observations 47 62 66 66 66

II. Average total number of rounds participated in the task
a) PRIVATE treatment

Sum of all 3 rounds 1.130 1.313 1.517 0.233 1.283 0.290
(0.129) (0.142) (0.135) (0.072) (0.132)

Observations 46 48 60 60 60
b) PUBLIC treatment

Sum of all 3 rounds 1.511 1.855 1.939 0.409 1.530 0.545
(0.124) (0.121) (0.127) (0.105) (0.136)

Observations 47 62 66 66 66
c) Aggregating over both visibility treatments

Sum of all 3 rounds 1.323 1.618 1.738 0.325 1.413 0.348
(0.092) (0.095) (0.094) (0.066) (0.096)

Observations 93 110 126 126 126

Notes: Total sample size is 329 subjects. Subjects can always choose between participating in the donation task or
skipping. P-value in column (6) is for two-sample Wilcoxon rank-sum (Mann-Whitney) test comparing the out-
comes for PAID treatment in column (2) and the CHOOSE treatment in column (3).

In the rest of this section, we pool together observations from PAID and CHOOSE
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treatments to estimate the effects of the availability of incentives on donations behav-

ior. We use this pooled data to provide parametric tests of Hypotheses 1 and 2 on

the intensive margin.11 We then use data from the dual market CHOOSE treatment to

test Hypothesis 3, again on the intensive margin. We test our three hypotheses on the

intensive margin due to better statistical power. Results are qualitatively similar on

extensive margin based on the first round of the donation task. In addition to tests of

our theoretical hypotheses, we discuss the potential interaction between incentive and

visibility effects and analyze heterogeneous treatment effects across genders.

3.4.1 Incentive Effects, Social Image Effects, and Sorting

We test our first two hypotheses in a regression framework. Given the count nature of

the outcome variable we use maximum likelihood to estimate the following Poisson

regression:

Donationsi = α + β1PAID&CHOOSEi + β2PUBLICi+ (3.2)

β3PAID&CHOOSEi × PUBLICi +X iγ + ψi

where Donations is the total number of donations by subject i over all three rounds

of the donation task, PAID&CHOOSE is a dummy for the pooled single market PAID

treatment and the dual market CHOOSE treatment, PUBLIC is a dummy for the treat-

ment in which subjects have to reveal their actions to other participants, X is a vec-

tor of controls, and ψ is a Poisson-distributed error term. Table 3.5 presents average

marginal effect estimates while Appendix Table C.2.1 presents the full set of estimated

semi-elasticities.

Our results confirm our first behavioral hypothesis, which says that irrespective of

whether actions are visible, the availability of incentives increases donations. We find

that compared to the single market NOT PAID treatment, the availability of incentives

does not induce lower participation in the donation task. This is true irrespective of the

visibility of actions. The estimated average marginal effect in our specification with-
11Online Appendix C establishes the same results using non-parametric tests.
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out any other controls indicates that making incentives available leads to an increase

of 0.364 donations over all three rounds (relative to a mean of 1.32 donations in the

single market UNPAID treatment). The effect size is robust to various sets of controls.

Introducing the number of tokens kept in the dictator game as an additional control

(Table 3.5, columns 3 to 5) reveals that this measure of altruism is a strong predictor of

participation in the donation task.

Result 1 (Incentive Effect). Irrespective of whether actions are visible, the availability of

incentives increases donations.

Table 3.5: Poisson Regression for Total Donations: Average Marginal Effects
(Coefficient Estimates and Standard Errors in Parentheses)

Dependent variable: # of donations over the three rounds
(1) (2) (3) (4) (5)

a) Treatments

PAID&CHOOSE (Baseline: NOT PAID) 0.364∗∗∗ 0.360∗∗∗ 0.432∗∗∗ 0.430∗∗∗ 0.456∗∗∗

(0.124) (0.124) (0.117) (0.117) (0.117)

PUBLIC (Baseline: PRIVATE) 0.454∗∗∗ 0.462∗∗∗ 0.498∗∗∗ 0.499∗∗∗ 0.494∗∗∗

(0.112) (0.111) (0.103) (0.102) (0.102)

b) Controls

Female 0.238∗∗ 0.075 0.030
(0.116) (0.110) (0.110)

DG: Tokens kept -0.099∗∗∗ -0.097∗∗∗ -0.090∗∗∗

(0.013) (0.013) (0.014)
Other Controls No No No No Yes

Observations 329 329 329 329 329

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01
Notes: Standard errors are clustered at individual level. NOT PAID is the base market design treatment. PRIVATE

is the base visibility treatment. DG refers to the dictator game, in which we gave 20 experimental tokens to subjects
and asked them how many they would like to keep. Other controls are age, chosen charity, and individual rating
of chosen charity. Note that due to the presentation of average marginal effects, the interaction (which cannot vary
independently) is omitted.

We also find support for our second hypothesis of social image effects. Using the

same Poisson regression in Equation (4.1), we find that irrespective of the incentive

treatment, making actions visible significantly increases the number of donations over

all three rounds. The effect of visibility is of similar magnitude to the incentive effect

and is similarly robust to various sets of controls.

Result 2 (Social Image Effect). Irrespective of whether compensation is available, making

actions visible increases donations.
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We can use our experimental design to assess the potential interaction between in-

centive and visibility effects. A prominent result in the literature on charitable giving is

that incentive effects negatively interact with image effects (Ariely, Bracha, and Meier,

2009). In our framework, in contrast, we do not find a negative interaction between

image effects and incentive effects. In the presence of a salient outside option, small

incentives to donate do not appear to spoil the image of donors. Appendix Table C.2.1

presents semi-elasticities estimated from Equation (4.1), including for the interaction-

term. We estimate a zero interaction effect that is robust across specifications.

Finally, our third behavioral hypothesis states that in a dual market, a positive

fraction of donors chooses to be not paid, and that this fraction is larger when actions

are observable. We can test this hypothesis by looking at all subjects in the dual market

CHOOSE treatment.

In each of the three rounds and in each visibility treatment, the fraction of subjects

deciding to not be paid for their donation is significantly larger than zero (Figure 3.2).

Aggregating over the three rounds, subjects choose to make 0.23 donations without

being paid in PRIVATE and 0.41 donations without being paid in PUBLIC (Table 3.4,

panel II, column 4). This confirms the first part of our third hypothesis.

Figure 3.2: Fraction of Participating Subjects Turning Down Incentive in Donation
Task, by Round
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Notes: Bars indicate 95% confidence intervals. Standard errors clustered at the individual level.
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Result 3 (Sorting into unpaid). In a dual market, a positive share of agents chooses to be not

paid.

In order to analyze sorting into unpaid donations in the dual market CHOOSE

treatment across visibility conditions, we estimate the following multinomial logit

random effect model for the donation decision and the chosen incentive scheme. Each

subject i takes decision di ∈ {no participation, unpaid participation, paid participation}:

di,t = α + βPUBLICi +X iγ + vi,t (3.3)

where for each subject i and round t, PUBLIC is a dummy for the treatment in which

subjects have to reveal their actions, X is a vector of controls, and vi,t = ci + ui,t is the

error term of the random effect model. Treatment assignment is permanent, but ex-

ogenous. While time invariance of treatment assignment makes the fixed effect model

unidentifiable, exogenous treatment assignment meets the random effect assumption

and makes this model specification the natural choice.12

The multinomial logit random effect model provides estimates for the relative prob-

ability of observing not paid rather than paid donations in the CHOOSE treatments.

In the regression specification without controls, the relative probability increases by

77.3% when actions are visible, and the effect size is fairly stable in specifications with

controls (see Table C.2.2). While this confirms qualitatively the pattern from Figure 3.2,

this increase is not statistically significant. We are not powered to detect a relative risk

ratio that is significantly different from unity at any conventional confidence level.

3.4.2 Heterogenous Social Image Effects Across Genders

We find gender-specific effects in the PUBLIC treatment that suggest a differential will-

ingness to engage in costly signaling: Making actions visible increases participation in

the donation task significantly among men in the NOT PAID and CHOOSE treatment.

For women, we find the inverse in that the increase is only significant in the PAID

12Any specification of the regression equation that includes individual characteristics is prone to bias
and would require testing of the random effects assumption.
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treatment.

Paralleling the analysis above, we use maximum likelihood estimates of a Poisson

regression. For each incentive treatment, we separately estimate a model of the form:

Donationsi = α + β1FEMALE + β2PUBLIC

+ β3(FEMALE × PUBLIC) + β4DG+ ψi (3.4)

where for each subject i, Donationsi is a count variable for number of individual do-

nations over the three rounds of the donation task, and DG is the number of tokens

kept in the dictator game. Table C.2.3 presents estimates of the semi-elasticities, which

reveal that the social image is significantly different across genders only in the dual

market CHOOSE treatments. Figure 3.3 provides graphical illustration of the interac-

tion effect by plotting the predicted participation in the donation task for each sub-

sample. The heterogeneous effect of public image is particularly salient in the dual

market CHOOSE treatment.

Figure 3.3: Gender-Specific Effects of Visibility Treatment, by Incentive Treatment (Lin-
ear Prediction of Rounds Participated, Based on Regressions in Table C.2.3)
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Notes: Bars indicate 95% confidence intervals. Standard errors clustered at the individual level.

We take this as suggestive evidence that men are more willing than women to en-

gage in costly signaling. Recall that in our framework, choosing to participate in the

donation task represents a signal that is differentially costly across the three donation
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treatments. Choosing to participate without being paid (either in the NOT PAID or

CHOOSE treatments) carries the largest reputational gains, since subjects who engage

in the real effort task incur the highest opportunity cost by leaving all value to the

charity (i.e. they forego the outside option). In the PAID treatment, subjects can signal

their altruism at a lower opportunity cost (i.e. they forego the outside option minus

the individual compensation).

3.5 Discussion and Conclusion

Motivated by the market for blood donations in Germany, where different incentives

for altruism coexist and donors can effectively turn down monetary incentives to do-

nate, we set out to study a “dual market” for the collection of charitable donations.

While incentives for prosocial behavior have mostly been studied in isolation and con-

trast to the absence of incentives, we explicitly allow agents to turn down a compen-

sation for their donation.

In the case of blood donations in Germany, different blood collectors offer different

incentives and prospective donors can choose where to donate. Donations at the Red

Cross are always unpaid, while donations at hospitals or commercial blood banks are

compensated with 20 to 30 euro. Everyone who lives in one of the 50 largest com-

munities in Germany can reach an unpaid donation point of the Red Cross within 30

minutes time driving or on public transport. This compares to about 62% of the pop-

ulation who can reach a paid donation point within 30 minutes time using the same

means of transport (see in the online appendix Table E2 for details and and Figure E1

for the spatial distribution of blood collection centers). In Meyer and Tripodi, 2018 we

survey knowledge of various institutions to donate blood in the city of Bonn and find

awareness for paid and unpaid options to be similar (see in the online appendix Table

E3).13 While donors appear to be able to choose whether or not they want to be paid,

13Meyer and Tripodi, 2018 interview about 1,000 randomly sampled customers of the municipal ser-
vice center in Bonn, a mid-sized city in the west of Germany. Although the data is not representative
for Germany, we take awareness of both paid and unpaid collection centers, for a rich set of demo-
graphic groups in an urban area, as confirmation that the choice between incentives for donating blood
is indeed salient for a non-negligible share of the population.
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unpaid donations still represent more than 70% of all donations in Germany (Paul-

Ehrlich-Institut, 2018). Incidentally, the German market also has the highest per capita

rate of donations among all 172 countries that report to the WHO and comparatively

low wholesale prices for human blood.14

We study such a dual market in a stylized environment. The results from our lab-

oratory experiment support our three behavioral hypotheses. We confirm our first

hypothesis, which predicts that introducing a compensation for a donation should

increase giving. In the dual market, the availability of extrinsic incentives does not

crowd out intrinsic motivations of donors. In fact, giving significantly increases com-

pared to the market design in which donations are not paid. These findings stand in

contrast with the influential work of Titmuss, 1971, who argued that paid blood do-

nations could crowd out the intrinsic motivation to donate and lead to a net drop in

donations.

For a simple illustration of the effect size, we can use the average marginal ef-

fects from the Poisson regression of the number of individual donations over the three

rounds on treatment indicators, a gender dummy, and the number of tokens kept in

the dictator game (Table C.2.4, column 5). Holding everything else constant, the pre-

dicted number of donations in a dual market is 0.473 standard deviations larger than

in the single market where donations are not paid. This is equivalent to the estimated

effect of moving from the 20th percentile to the 60th percentile in the distribution of

“generosity” of subjects as measured by the dictator game, again holding everything

else constant.

Offering a compensation and letting agents turn down the compensation lets the

collection system leverage the heterogeneity in individual preferences. This enables

efficiency gains in the collection similar to those deriving from self-selection in second-

14Germany has the highest number of donations at 57.3 per 1,000 people, compared to 49.2 in Sweden
and 43.7 in the United States. The cost of one blood unit on the German wholesale market is among
the lowest in the world at about $110, compared to $190 in Sweden and Switzerland (Trimborn, 2009)
and about $211 in the United States (Toner et al., 2012). We calculate per capita donations based on the
total number of whole blood donations collected in the years 2011 to 2013 (World Health Organization,
2017). We use the latest year available for all countries that report to the WHO. Population data comes
from the World Bank World Development Indicator database. Online appendix E provides more details
on the German market for whole blood donations.

86



degree price discrimination. Our sorting hypothesis states that in a dual market, a

positive fraction of donors chooses to be not paid and that this fraction is bigger when

actions are taken in public. We find that when given the option to turn down the

compensation, a significant fraction of donors choose to do so, though we find only

weak evidence that donors turn down incentives more in public than in private. This

result complements the findings of Lacetera, Macis, and Slonim, 2014, who conduct

a field experiment in which the American Red Cross offers gift cards as incentive to

donate blood. They report that after donating, virtually none (2%) of the offered cards

were turned down. In their setting, the ability to turn down incentives is not salient

to prospective donors in their decision to come to the donation drive. Moreover, there

is no clear signaling motive for turning down the gift card. In our setting, the two

incentive schemes carry different utility in terms of private benefit and signaling value.

With this choice between the two different incentives schemes, our dual market should

be more effective at leveraging heterogeneity in individual preferences.

Even though we cannot provide strong evidence that sorting operates through so-

cial image concerns, we do find robust support of our second hypothesis, which states

that visibility of actions increases donations irrespective of the type of available in-

centives. We can again use the average marginal effects from Poisson regression (Ta-

ble C.2.4, column 4) to illustrate the effect size of social image. Making actions ob-

servable while holding everything else constant increases the predicted number of

donations by 0.493 standard deviations. This is slightly larger than the estimated ef-

fect of moving from the 20th percentile to the 60th percentile in the distribution of

“generosity” of subjects as measured by the dictator game, again holding everything

else constant.

The single market PAID and NOT PAID treatments allow us to compare our find-

ings to the existing literature. In contrast to previous work, we do not find that social

image effects attenuate incentive effects (Ariely, Bracha, and Meier, 2009; Carpenter

and Myers, 2010). Individuals in our experiment have an outside option that is larger

than the monetary incentives to donate, so that homo economicus would never choose to
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donate. Both our work and Ariely, Bracha, and Meier, 2009 are based on the theoretical

framework of Benabou and Tirole, 2006. Our findings suggest that in this framework,

a salient outside option makes incentivized donations more likely to signal altruism

and less likely to signal greed. This attenuates the image-spoiling effects of incentives

that can bring about a negative interaction between incentive and image effects.

Our findings also suggest a gender-specific willingness to engage in costly signal-

ing that could be interpreted as consistent with gender-specific aversion to standing

out (Jones and Linardi, 2014) as well as with costly signaling theory in evolutionary bi-

ology (Gintis, Smith, and Bowles, 2001; Smith and Bird, 2000) and strategic signalling

of generosity among men (Eagly and Crowley, 1986; Iredale, Van Vugt, and Dunbar,

2008; Barclay, 2010; Boehm and Regner, 2013).

Our findings have implications for the design of mechanisms for the collection

of charitable donations. Applied to the collection of whole blood donations, our re-

sults could inform the design and regulation of systems that use monetary incentives.

Because voluntary provision of blood donations is often insufficient (Whitaker et al.,

2016), demand for blood is likely increasing in the future (Greinacher et al., 2011),

and modern screening technologies appear sufficiently safe to counter adverse selec-

tion (Offergeld et al., 2005), several countries are now re-evaluating partial reliance on

incentivized or paid donations (Lacetera, Macis, and Slonim, 2013). Even small effi-

ciency gains in these collection systems can imply economically meaningful savings

for public health budgets. In the Unites States alone, about 13.6 million blood units

are collected every year at a total value of more than US$ 3 billion.15 Our results sug-

gest that having different institutions provide distinct incentive schemes can improve

the efficiency of the market compared to the case of all institutions offering the same

incentives. In such a market, collectors may be able to increase donations by making

image concerns more salient. In the case of Germany, the institution that offers unre-

munerated donations and has most to gain from making donations visible – the Red

Cross – in fact largely relies on highly visible mobile drives for its collection.

15Back-of-the-envelope calculation based on 2007 US data from Toner et al., 2011.
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Our results point to various avenues for future research. First, it would be good to

better understand the mechanisms through which sorting into unpaid donations op-

erates both in the German blood market and in general. While our theoretical frame-

work suggests that social image effects should play a key role, our experimental data

provides only weak evidence to support this hypothesis. Second, our setting does not

appear to suffer from the negative interaction of social image effects and incentive ef-

fects that has been found in the previous literature. Empirical studies to determine if

and when incentives spoil image utility constitute fruitful avenue for future research.

Third, we cannot rule out that specific features of our experimental task undermine

the external validity of our findings. While we used a task that is popular in the

literature because it is not inherently meaningful and lends itself to a test of subject

motivation, there is scope for future work in less stylized settings. Finally, we hope

this work stimulates theoretical efforts on the characterization of competitive aspects

of dual markets that would allow us to better understand the endogenous formation

and social welfare implications of such institutional arrangements–important matters

from which we largely abstract in this paper.
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Appendix A

Appendix to Chapter 1

A.1 British Parliamentary debating

Debates can take place in various formats. The most popular format, that features

in the most prestigious tournaments (e.g. the World University Debating Champi-

onship), is the British Parliamentary (BP). For such format, debaters take part in de-

bates in teams and each team is composed of two debaters. A debate is characterized

by a motion, four teams of debaters, and a panel of experienced judges. Debates begin

with the announcement of the motion that two teams, on the proposition (also called

Government) side of the House have, to defend and two teams, of the opposition side

of the House, have to contrast. BP debating exclusively feature impromptu debates, in

which motions are revealed only 15 minutes ahead of debates and teams are randomly

assigned to argue either in favor or against the given motion. Finally, while the order

of teams speaking in each debate is also random, it is each team’s choice to determine

which team member speaks first. All speakers are given 7 minutes to present their

arguments following a precise structure that we illustrate in Table A.1.
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Table A.1: Debaters’ Responsibilities by Role

Team Speaking role Speaking order Team Speaking role Speaking order

O
pe
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ng

G
ov

er
nm

en
t(

O
G

)

Prime Minister (PM) First

O
pe

ni
ng

O
pp

os
it

io
n

(O
O

)

Leader of the Opposition (LO) Second

• Defines and interprets the motion

• Develops the case for the proposition

• Accepts definition of the motion

• Refutes the case of OG

• Constructs arguments against PM’s inter-

pretation of the motion

Deputy Prime Minister (DPM) Third Deputy Leader of the Opposition (DLM) Fourth

• Refutes the case of OO

• Rebuilds the case of OG

• May add new arguments to the case of the

PM

• Continues refuting the case of OG

• Rebuilds the case of OO

• May add new arguments to the case of the

LO

C
lo

si
ng

G
ov

er
nm

en
t(

C
G

)

Member of the Government (MG) Fifth

C
lo

si
ng

O
pp

os
it

io
n

(C
O

)

Member of the Opposition (MO) Sixth

• Defends the general direction and case of

OG

• Continues refutation of OO

• Develops a new argument that is different

from but consistent with the case of OG

• Defends the general direction taken by OO

• Continues general refutation of OG’s case

• Provides more specific refutation of CG’s

case

• Provides new opposition arguments

Government Whip (GW) Seventh Opposition Whip (OW) Eighth

• Summarizes the entire debate from the

point of view of the proposition, defend-

ing the general view point of both OG and

CG with a special eye toward the case of

CG

• Does not provide new arguments

• Summarizes the entire debate from the

point of view of the proposition, defend-

ing the general view point of both OO and

CO with a special eye toward the case of

CO

• Does not provide new arguments
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A.2 Example Motion, Factual Belief Questions, and Attitudes Elicitation

For every motion, we devise four factual statements and two charitable donations

tailored to the motion.

All facts are based on exact statistics from high quality research/reports/surveys.

Instead of exact statistics, we report to subjects broad intervals, including values either

above or below a given threshold, within which the exact statistic may or may not

fall into. This allows us to formulate binary statements for which we ask debaters to

predict whether the statement is true or false. Factual statements are devised in a way

that truths that appear convenient on one side of the debate are instead inconvenient on

the opposite side. Figure A.1 presents one of the four factual statements devised for

a motion on breaking up big tech companies, and provides the distribution of elicited

beliefs. This factual statement was devised expecting that it would be convenient for

a speaker arguing in favor of the motion if the statement were true, and convenient for

a speaker arguing against the motion if it were false. For both tournaments we collect

36 factual questions related to the motion. About half of these factual statements are

favorable to the proposition (opposition) if true.
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Figure A.1: Example Distribution of Reported Beliefs on a Factual Statement

Motion: When tech companies own platform utilities and platform products, this House would break them up.
 
Fact: According to a 2018 survey from the Pew Research Center, over 60% of Americans believe that
major tech companies should be more regulated than they currently are.
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All charities related to the motion are selected NGOs such that individuals on one

side of the debate, who are truly convinced of the factual and moral merits of their

persuasion goal, would tend to favor the charitable cause related to the motion. Fig-

ure A.2 presents one of the two motion charities devised for the motion on breaking up

big tech companies, and provides the distribution of elicited monetary allocations. In

this case, we expected individuals who would genuinely argue the proposition (oppo-

sition) side of the debate to display a relative preference for the motion charity (neutral

charity). The choice of charities is restricted to NGOs that have no known (or alleged)

relationship with terrorist organizations.1

1Non-trivial restriction given that two of the nine motions were explicitly related to terrorism.
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Figure A.2: Example Distribution of Chosen Monetary Allocations Between a Motion-

Specific Charity and a Neutral Charity

Motion: When tech companies own platform utilities and platform products, this House would break them up.
 
Motion charity: The Open Markets Institute (OMI).
OMI uses journalism to promote greater awareness of the political and economic dangers of monopolization, identifies the
changes in policy and law that cleared the way for such consolidation, and fosters discussions with policymakers and citizens
as to how to update America’s traditional political economic principles for our 21st century digital society.
 
Neutral charity: Opportunity International.
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A.3 Belief and Attitude Convergence

In this section we present estimation of two quantitative measures of cultural polar-

ization. First, we present estimates of an axiomatized index of polarization for con-

tinuous distributions (Duclos, Esteban, and Ray, 2004). Second, we present estimates

of an index of cultural distance, borrowed by economists from population genetics,

that incorporates socio-demographic information to assess distance along a particular

dimension across cultural labels (Desmet, Ortuño-Ortı́n, and Wacziarg, 2017).

The first measure of polarization, reflects an identification-alienation framework

of conflict, in which polarization and conflict are intimately related, and conflict in

society stems from alienation across individuals and proximity within groups of indi-

viduals that are alienated from the rest of society. This measure ignores cultural labels,

but rather incorporates identities as modal observations of the variable of interest y.

Pα(y) =

∫ ∫
f(y)1+αf(y′)|y − y′|dy dy′

for α ∈ [0.25, 1] polarization sensitivity parameter.

The second measure of polarization ΦST , incorporates cultural labels to capture the

extent to which, along the outcome of interest y, individuals within a certain group

are similar to one other relative to overall similarity in the population. Such index is

obtained as

ΦST (y) =
P0(y)−

∑
g∈GwgP0(y)g

P0(y)

where P0(y) is the polarization index estimated at α = 0, g denotes a cultural label

in the set of cultural labels G, wg is the share of individuals in the population with

cultural label g, and P0(y)g is the polarization index computed for the distribution of y

among individuals in group g at α = 0.
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Table A.2: Cultural Distance and Polarization, by Question and Survey
Motion ΦST P 2

Base (B) Pre (P) Post (B) Post (P) Base (B) Pre (P) Post (B) Post (P)

1
0.028 0.010 0.007 0.018 0.288 0.330 0.285 0.279

0.011 0.008 0.005 0.015 0.315 0.300 0.300 0.313

2
0.014 0.022 0.021 0.032 0.284 0.309 0.292 0.310

0.024 0.070 0.019 0.043 0.326 0.323 0.311 0.310

3
0.006 0.080 0.021 0.078 0.285 0.280 0.279 0.298

0.006 0.035 0.008 0.019 0.297 0.316 0.294 0.299

4
0.005 0.018 0.012 0.005 0.295 0.281 0.291 0.272

0.014 0.010 0.007 0.010 0.280 0.287 0.300 0.308

5
0.010 0.007 0.002 0.022 0.304 0.326 0.291 0.277

0.004 0.010 0.039 0.019 0.309 0.301 0.275 0.286

6
0.023 0.050 0.016 0.016 0.322 0.300 0.288 0.289

0.015 0.011 0.108 0.038 0.309 0.296 0.312 0.293

7
0.006 0.069 0.009 0.015 0.303 0.283 0.272 0.280

0.025 0.033 0.035 0.052 0.315 0.306 0.292 0.282

8
0.015 0.036 0.045 0.061 0.286 0.299 0.311 0.300

0.022 0.046 0.008 0.019 0.312 0.335 0.298 0.278

9
0.004 0.024 0.017 0.026 0.284 0.288 0.297 0.322

0.008 0.075 0.030 0.011 0.305 0.294 0.292 0.281

Average 0.013 0.034 0.023 0.028 0.301 0.293 0.303 0.293

95% CIs [0.010 – 0.017] [0.023 – 0.046] [0.012 – 0.034] [0.019 – 0.037] [0.294 – 0.308] [0.288 – 0.299] [0.295 – 0.311] [0.286 – 0.300]

Notes: Confidence intervals around the average of each index across questions are obtained from 500 simulated bootstrap samples of the

indices underlying the average. Base (B) [Post (B)] refers to indeces computed on answers collected from questions that are only asked at

baseline [postdebate]. Pre (P) [Post (P)] refers to indeces computed on answers collected from questions that are only asked at predebate

[postdebate].

Table A.2 shows relatively little cultural distance across proposition and opposition

speakers, and moderate polarization along elicited beliefs.

The bottom raw of the table aggregates the indices computed at the question-

survey level to make inference about how debates affect these measures. We find that

on average polarization increases from baseline to postdebate, and remains constant

from predebate to postdebate. This suggests that debates can increase polarization be-

cause of self-persuasion, and the exchange of views taking place during debates may

be ineffective at driving a social consensus.

Cultural distance increases from baseline to postdebate, and decreases (by a some-

what smaller extent) from predebate to postdebate. These patterns confirm that self-

persuasion drives beliefs apart between proposition and opposition speakers, and
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show that the exchange of views can play some role in reducing divergence.2

Table A.3 shows that the debate helps speakers form beliefs that are closer to the

truth ((1) and (2)). Columns (3) to (11) provide the simplest possible tests of beliefs

and attitude convergence that were included in the pre-analysis plan. The results are

largely consistent with the main analysis presented in Section 1.3: at the individual

level, (i) distance from median belief is larger at postdebate than it is at baseline, (ii)

distance from median belief is not statistically different between postdebate and pre-

debate, and (iii) the same is for distance from median chosen charity allocation bundle.

Columns (7), (8), and (11) indicate that even if we restrict the analysis to the half of

the sample of subjects whose beliefs at baseline are aligned to the randomly assigned

persuasion goal we observe similar qualitative patterns as for the full sample. This

analysis is however only very suggestive as we are clearly under-powered to detect

significant convergence/divergence in this sub-sample.

Table A.3: Fixed Effect Regression for Convergence in Beliefs and Attitudes
Distance from Truth Distance from Median

Beliefs Charity allocation

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Baseline survey 4.152∗∗ -1.429∗ -1.214 -1.708

relative to Postdebate (1.654) (0.836) (1.204) (1.262)

Predebate survey 1.998 0.953 0.810 1.907 0.002 0.001 -0.002

relative to Postdebate (1.478) (0.813) (1.090) (1.258) (0.055) (0.080) (0.071)

Baseline survey × Heated debate -0.402 0.000

(1.656)

Predebate survey × Heated debate 0.267 0.002

(1.512) (0.105)

Heated debate 0.837 3.367∗∗∗ 0.027

(1.284) (1.276) (0.110)

Observations 1753 1769 1753 1753 1769 1769 856 855 1766 1766 854

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Heated debate is a binary variable indicating, for each round of debate, the debates in which the average subjective heat score of

speakers in a debate room is above the median. Standard errors in parentheses are clustered at the team level.

A recurrent finding in social psychology and political science is that the exchange

2Unfortunately, by design, we can only directly compare the estimates of these indices from baseline
to postdebate and from predebate to postdebate, as the underlying factual statements on which beliefs
are elicited differ for different debaters across these two sets of surveys.
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of views can either polarize or unite individuals depending on the level of conflict

that surrounds the conversation (see e.g. Mutz, 2007, and references therein). Hence,

we interact a measure of conflict in a debate, based on how heated enumerators score

single debaters in a debate room to be, with the timing of the outcome elicitation.3 We

would have expected more heated debates to possibly increase polarization and less

heated debates to decrease it, but we do not find support for such interaction.

3If we instead use for this analysis an objective measure of conflict in a debate, given by the number
of times that speakers in a debate are challenged by the opposing teams, we obtain qualitatively similar
results.
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A.4 Additional Figures and Tables

Table A.4: Debater Characteristics by Tournament

Full sample
by tournament

Munich Rotterdam p-value

Female 0.351 0.427 0.261 0.017

(0.035) (0.049) (0.047)

Age 21.715 21.573 21.878 0.196

(0.205) (0.302) (0.274)

Time in debating 2.326 2.340 2.311 0.809

(0.072) (0.099) (0.106)

Past achievements 3.218 2.078 4.522 0.192

(0.763) (1.199) (0.876)

Local nationality 0.245 0.250 0.239 0.860

(0.031) (0.043) (0.045)

Left to right political ideology scale blab bla 3.372 bla bla 3.294 bla bla 3.461 bla bla 0.734 bl

(0.134) (0.173) (0.208)

Observations 196 104 92 196

Note: The last column reports the p-value from a one-way ANOVA on ranks (Kruskal-Wallis) test

comparing the two tournaments.
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Table A.5: Debaters’ Baseline Beliefs and Characteristics, by Tournament and Side of

the Motion
Munich Rotterdam

Full sample Opposition Proposition p-value Full sample Opposition Proposition p-value

(a) By motion

Baseline belief motion 1 44.369 45.596 43.118 0.764 52.322 52.022 52.636 0.881

(3.084) (4.303) (4.456) (3.474) (5.212) (4.623)

Baseline belief motion 2 39.794 36.314 43.275 0.193 51.378 46.854 56.548 0.131

(3.131) (4.652) (4.181) (3.084) (4.537) (4.008)

Baseline belief motion 3 65.000 64.451 65.549 0.965 39.483 40.907 38.152 0.578

(2.622) (3.837) (3.609) (3.255) (4.498) (4.729)

Baseline belief motion 4 52.363 51.667 53.059 0.820 56.989 58.444 55.500 0.684

(2.818) (3.996) (4.010) (3.173) (4.525) (4.489)

Baseline belief motion 5 71.588 72.608 70.569 0.968

(2.645) (3.403) (4.079)

Observations 104 52 52 96 48 48

(b) All motions

Female 0.427 0.438 0.416 0.620 0.262 0.258 0.266 0.874

(0.022) (0.031) (0.031) (0.024) (0.033) (0.034)

Age 21.573 21.519 21.626 0.948 21.877 21.847 21.909 0.703

(0.134) (0.183) (0.197) (0.137) (0.194) (0.193)

Time in debating 2.340 2.341 2.339 0.981 2.315 2.279 2.352 0.464

(0.044) (0.062) (0.063) (0.053) (0.074) (0.074)

Achievements 3.069 3.196 2.941 0.583 4.529 4.284 4.784 0.766

(0.304) (0.457) (0.402) (0.437) (0.583) (0.656)

Local nationality 0.250 0.238 0.263 0.527 0.237 0.246 0.228 0.682

(0.019) (0.026) (0.027) (0.022) (0.032) (0.031)

Political scale 3.294 3.271 3.318 0.843 3.462 3.497 3.425 0.612

(0.077) (0.108) (0.110) (0.104) (0.143) (0.151)

Observations 519 259 260 367 175 192

Note: P-value is from a one-way ANOVA on ranks (Kruskal-Wallis) test comparing the two groups. Each observation is a debater

at each round of the tournament. For panel (a) we have a total of 104 observations for each Factual Beliefs relating to the motions

of each round. For panel (b), where the outcomes are not round specific while treatment assignment is, the number of observations

equals the number of debaters in each position across all rounds of the tournament.

101



Table A.6: Debaters’ Baseline Characteristics, by Tournament

Munich Rotterdam

Full sample Group 1 Group 2 p-value Full sample Group 1 Group 2 p-value

Female 0.427 0.451 0.404 0.630 0.261 0.349 0.178 0.069

(0.049) (0.070) (0.069) (0.047) (0.074) (0.058)

Age 21.573 21.667 21.481 0.519 21.878 22.233 21.553 0.282

(0.302) (0.422) (0.435) (0.274) (0.417) (0.357)

Time in debating 2.340 2.314 2.365 0.732 2.311 2.302 2.319 0.953

(0.099) (0.144) (0.137) (0.106) (0.158) (0.143)

Achievements 3.069 2.255 3.882 0.223 4.522 4.488 4.553 0.880

(0.682) (0.557) (1.243) (0.876) (1.133) (1.331)

Local nationality 0.250 0.269 0.231 0.652 0.239 0.227 0.250 0.800

(0.043) (0.062) (0.059) (0.045) (0.064) (0.063)

Political scale 3.294 3.627 2.961 0.108 3.461 3.738 3.213 0.227

(0.173) (0.264) (0.215) (0.208) (0.293) (0.293)

Observations 104 52 52 92 44 48

Note: The two partitions of teams (Group 1 and Group 2) answer the same set of question, but answer sets of

factual beliefs and attitude elicitations in different orders across surveys. P-value is from a one-way ANOVA

on ranks (Kruskal-Wallis) test comparing the two groups.
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Table A.7: Ordered Logit Regressions for Effect of Persuasion Goals on the Allocation

of Charitable Donations

Donation bundle favorable to proposition charity

(1) (2) (3)

Speaker in proposition 0.271∗∗ 0.274∗∗ 0.282∗∗

(0.120) (0.127) (0.131)

Socio-demographic and experience controls X

Debater fixed effects X

Round fixed effects X X X

Observations 883 850 883

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Standard errors in parentheses are clustered at the team level for the random effects es-

timates (columns (1) to (2)), and at the individual level for the fixed effects estimates (column

(3)). Fixed effects estimates are obtained from the Baetschmann, Staub, and Winkelmann, 2015

estimator to overcome notorious under-identification problem of ordered logit models with fixed

effects Chamberlain, 1980. Socio-demographic controls include age, gender, and an indicator for

whether the speaker’s nationality is from the country that hosts the competition. Experience con-

trols include the reported number of international tournaments in which the speaker has made

it to semi-finals, and a categorical variable capturing the number of years the speaker has been

actively debating.
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Table A.8: Panel Regressions for Effects of Persuasion Goals, by Gender

Factual Beliefs Attitudes Confidence

Female Male Female Male Female Male

Debater in proposition 0.255∗∗ 0.171∗∗ 0.059 0.464∗∗ 3.108 4.525∗∗

(0.099) (0.075) (0.229) (0.180) (2.745) (1.852)

Socio-demographic and experience controls X X X X X X

Round fixed effects X X X X X X

Observations 307 544 306 544 307 543

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Standard errors in parentheses are clustered at the team level. Socio-demographic controls include

age, gender, and an indicator for whether the debater’s nationality is from the country that hosts the

competition. Experience controls include the number of years the debater has been actively debating.

Table A.9: Panel Regressions for Alignment by Position Assigned and by Winning Side

Belief alignment with Proposition Attitude alignment with Proposition

Predebate Postdebate Predebate Postdebate

Debater in proposition 0.210∗∗∗ 0.085 0.299∗∗ 0.324∗∗

(0.062) (0.081) (0.139) (0.155)

Debate won by proposition team -0.102 0.202∗∗∗ 0.278∗ 0.207

(0.079) (0.072) (0.153) (0.179)

Debater fixed effects X X X X X X X X

Round fixed effects X X X X X X X X

Observations 851 851 850 849 843 843 842 841

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Standard errors in parentheses are clustered at the team level.
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Figure A.3: Distance in Beliefs and Attitudes, Pre- and Post- Debate
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Note: Each vertical dotted line represents either a factual statement over which beliefs are elicited at predebate (top left panel)

and postdebate (bottom left panel), or a pair of charities between which debaters allocate monetary endowments at predebate

(top right panel) and postdebate (bottom right panel). In the left (right) panel, colored markers represent average report (chosen

monetary allocation bundle) among speakers on each side of the debate. Black segments between each pair of colored markers

represent the distance in the average position of speakers on the two sides of the debate. For each panel, for readability, factual

statements and pairs of charities are sorted by distance between average proposition and opposition outcomes at the predebate

stage. The four sets of outcomes are summarized in the bottom right corner by the average distance between the average

positions of proposition and opposition.
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Figure A.4: Distance in Beliefs, at Baseline and Post- Debate
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Note: Each vertical dotted line represents a factual statement over which beliefs are elicited at baseline (top panel) and postdebate

(bottom panel). Colored markers represent average report among speakers on each side of the debate. For readability, factual

statements are sorted by distance between average proposition and opposition outcomes at the baseline stage. The two sets of

outcomes are summarized in the bottom right corner by the average distance between the average positions of proposition and

Opposition.
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Figure A.5: Evidence on Learning of Correct Answers to Belief Elicitation Questions
Through the Entire Tournament

Baseline

Endline

Su
rv

ey

40 41 42 43 44 45 46 47 48 49 50
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Note: Mean distances of reported beliefs from correct answers are averaged at the individual level
for the three control questions in each survey. This figure reports the survey average of such
individual-survey level metrics and the corresponding error bars.
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A.5 Predictors of Persuasiveness

Table A.10: Panel Regressions fo Correlation Between Persuasiveness and Alignment

with the Motion (Standard Errors in Parentheses)
Broad persuasiveness score Quality of argumentation score

(1) (2) (3) (4) (5) (6) (7) (8)

Baseline belief aligned (binary outcome) 0.009 0.015 0.114 0.092

(0.075) (0.076) (0.216) (0.218)

Baseline belief alignment (continuous outcome) -0.009 -0.011 0.129 0.109

(0.034) (0.036) (0.110) (0.110)

Debater fixed effects X X X X

Socio-demographic and experience controls X X X X

Round fixed effects X X X X X X X X

Observations 869 848 869 848 869 848 869 848

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Heteroskedasticity robust standard errors in parentheses.
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Table A.11: Pair-wise Correlation Between Persuasion Outcomes and Potential Predic-

tors
Broad persuasiveness Quality of arguments

(1) (2)

(a) Pearson’s correlation

Achievements 0.475∗∗∗ 0.528∗∗∗

(0.000) (0.000)

Factual knowledge at baseline 0.118 0.126∗

(0.102) (0.080)

Predebate share of strong arguments for the other side of the debate 0.037 0.087

(0.604) (0.229)

Predebate share of arguments for the other side of the debate 0.017 0.042

(0.814) (0.564)

(b) Spearman’s rank correlation

Time in debating 0.549∗∗∗ 0.479∗∗∗

(0.000) (0.000)

Observations 196 196

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: P-value for statistical significance in parentheses. All variables for this analysis are averaged across all rounds of

debate. Broad persuasiveness of a debater is evaluated by each judge on the panel independently; for this analysis we

use panel averages of broad persuasiveness. Factual knowledge at baseline captures, how close debaters’ beliefs on the

5 motion related factual statements presented at baseline are to the truth. Predebate belief (attitude) alignment captures

how close debaters’ beliefs are to the response aligned with their persuasion goal.
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A.6 Heat of Debates

Table A.12 summarizes our two measures of heat in a debate. The first is an objective

proxy obtained by counting how many times a speaker is challenged by non-speaking

debaters in the room. The second is a subjective heat score that the enumerator at-

tributes to each speaker in the room. The average of these two individual outcomes at

the round level are informative of how much heat each motion generates, and visual

inspection of the table already indicated a positive correlation of these two outcomes.

Table A.12: Average Heat Score (Standard Errors in Parentheses)

Motion Number of POIs Subjective heat

(1) (2)

This House believes that governments should stop funding scientific programs that have 4.165 2.680

no immediate benefit for humankind (such as space travel and exploration, human cloning). (0.300) (0.123)

This House believes that Western States should permanently revoke the citizenship of 5.202 2.961

citizens who join terrorist organisations. (0.362) (0.111)

This House regrets the EU’s introduction of freedom of movement 4.260 2.798

(0.361) (0.101)

This House would suspend trade union powers and significantly relax labour protection 4.260 2.721

laws in times of economic crisis. (0.360) (0.104)

This House believes that causing deliberate harms to enemy civilians, by the 4.337 2.817

weaker side, is a justified tactic in asymmetrical warfare. (0.346) (0.112)

Observations 104 104

During periods of national housing shortages, this House would forcibly take 4.054 3.033

ownership of privately owned homes which are not lived in by their owners). (0.358) (0.113)

This House believes that states should aggressively fund geoengineering projects 4.152 3.352

instead of attempting to mitigate the effect of climate change. (0.305) (0.126)

This House regrets the decision to let the FARC (i.e. The Revolutionary 4.272 3.033

Armed Forces of Colombia -People’s Army) run as a political party. (0.442) (0.103)

When tech companies own platform utilities and platform products, 3.739 2.835

this House would break them up. (0.361) (0.123)

Observations 92 92

Note: Column (1) reports the number of Points of Information, the event of a non-speaking debater standing up to challenge the

speaker, received by each speaker. Column (2) reports the score, on a scale from 1 “Not heated at all” to 5 “Very heated” that the

enumerator assigns to each speaker for her performance.
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Table A.13: Pair-wise Correlation Between Measures of Debate Heat and Baseline

Alignment

POIs above median Subjective heat scores above median Baseline belief alignment

(1) (2) (3)

POIs above median 1.000∗∗∗

(0.000)

Subjective heat scores above median 0.281∗∗∗ 1.000∗∗∗

(0.002) (0.000)

Baseline belief alignment 0.184∗ 0.036 1.000∗∗∗

(0.051) (0.702) (0.000)

Observations 114 114 114

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Note: P-value for Statistical Significance in Parentheses The unit of observation for this analysis is a debate. The number of Points

of Information and the subjective heat scores are aggregated at the debate room level, and for each of these aggregate measures

we construct a binary indicator variable to denote, within each round, the debate rooms with aggregate score above median.

At the individual level, the first measure is a poor predictor of how heated the

speaker is, because in fact the measure captures how heated the non-speaking de-

baters in the room are. Aggregating each of the two individual level measures at the

debate room level allows us to obtain two outcomes that lend themselves to an inter-

pretation in terms of heat. Table A.13 quantifies the correlation between the measures

of heat of a debate: such correlation of 0.28 is substantial, but far from perfect. To com-

plement the set of result on the correlation between alignment and persuasiveness, we

show some evidence that the more debaters’ beliefs turn out to be aligned with their

persuasion goals, the more heated the debate turns out to be. This is interesting, be-

cause it suggests that debaters who truly believe in their position act more forcefully

during the debate. Though, as shown in section 1.3, such additional energy does not

translate into significantly better persuasion outcomes.
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A.7 Robustness to Experimenter Demand Effects

When subjects of experimental work are able to infer the research hypotheses under

investigation, we often worry that they may distort their reports to help the researchers

prove their hypotheses. To reduce such concerns, one can raise the costs for subjects to

distort their reports to conform to the researchers’ hypotheses. This is what we achieve

in our experiment by eliciting incentivized beliefs, and by asking subject to distribute

monetary endowments between causes that generate real social returns.

By definition, for experimenter demand effects to potentially drive the results, it is

necessary that subjects are able to infer the research hypotheses under investigation.

To establish the extent to which they can, at the end of our study, we ask subjects of

our experiment to write down in an open field text box what they thought the research

was trying to demonstrate.

Table A.14: Categorization of Debaters’ Response
(a) Having to argue for a given position alters the perception of empirical facts 0.227

(0.032)

(b) Having to argue for a given position alters the perception of values 0.125

(0.025)

(c) Having to argue for a given position makes individuals relatively more confident about the merit of their position 0.091

(0.022)

(d) Positive correlation between private beliefs aligned with the persuasion goal and persuasiveness 0.142

(0.026)

(e) Convergence of opinions through the debate 0.131

(0.025)

(f) Other research questions 0.284

(0.034)

(g) Overly generic answer 0.301

(0.035)

Answered question 176

Left field blank 20

Observations 196

Notes: Open-field answers are categorized by a research assistant to be either an overly generic answer, or to reflect at least one of the research hypotheses

(a) to (e) and possibly other potential research hypotheses. We report shares of respondents (and standard errors) in each category among the 90 percent

of respondents who did not leave the open-field question unanswered.
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The majority of subjects reported fairly sophisticated guesses.4 In Table A.14 we

report the result of our manual categorization of non-blank responses (90 percent of

the sample). Among these, only 30 percent give an overly generic answer, while the

rest seem to have in mind some concrete research hypotheses. The most frequent

category is our residual category “Other research questions”, that includes questions

that were not part of our pre-registered hypotheses. Relatively frequently, subjects also

seem to appreciate some reasonably close version of our primary research hypothesis

of self-persuasion on facts.

Studies that try to bound the extent to which experimenter demand effects can ex-

plain experimental results, assess how sensitive results are to increasing awareness

among subjects of the experimenters’ research hypotheses De Quidt, Haushofer, and

Roth, 2018. In the absence of such exogenous variation of awareness of research hy-

potheses, an imperfect but informative exercise that we can conduct is to provide evi-

dence of how results change when we exclude from the test of a specific hypothesis the

responses of subjects who were able to figure out that hypothesis. In Table A.15 we do

exactly that to consolidate our self-persuasion results obtained by comparing belied,

attitude, and confidence alignment with the persuasion goal. Reassuringly, we find

that the magnitudes of the differences in all three outcomes between proposition and

Opposition speakers, estimated for the subset of “unaware subjects”, are very similar

to the ones estimated in the full sample.

4Some responses were fairly accurate in capturing many of the research hypotheses (e.g. “1. See
how engaging with motion from a certain assigned point of view influences perception of facts in accordance
to position in debate 2. how belief/being convinced of position in debate affects debaters persuasiveness (that’s
why you gave us scores on persuasion and rhetoric as well) –¿ How debating from assigned point of view affects
opinion and how that affects performance in debate”, some others completely miss the main hypotheses (e.g.
“Connection between knowledge and persuasivness? - Not sure, would love to find out!”), and some others are
overly generic (e.g. “Game-theory”).
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Table A.15: Replication of Main Results Excluding Subjects Who Could Guess The

Research Hypothesis at the End of the Tournament

Beliefs aligned with proposition Attitudes aligned with proposition Confidence in proposition

(1) (2) (3)

Speaker in proposition 0.235∗∗∗ 0.243∗ 4.325∗∗∗

(0.065) (0.127) (1.581)

Debater fixed effects X X

Round fixed effects X X X

Observations 698 779 813

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Note: Column (1) replicates analysis in column (1) of Table 1.3 excluding subjects who guessed the research hypothesis of

self-persuasion on facts. Column (2) replicates analysis in column (1) of Table 1.4 excluding subjects who guessed the research

hypothesis of self-persuasion on the values of social causes. Column (3) replicates analysis in column (1) of Table 1.5 excluding

subjects who guessed the research hypothesis that debaters who be relatively more confident of the merits of their own position.
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A.8 Mechanisms

Our discussion proposes that persuasion goals can have both a direct effect on belief

alignment due to strategic choice of beliefs and an indirect effect due to the cognitive

constraints that generate bias when debaters sample an unbalanced set of arguments

to prepare their speech. In a linear framework, such direct and indirect effects can be

assessed through the following system of structural equations

Yi = α1 + β1Ti + φ1Xi + εi1

Mi = α2 + β2Ti + φ2Xi + εi2

Yi = α3 + β3Ti + γMi + φ3Xi + εi3

(A.1)

where standard notation is used for expositional purposes: Yi is the outcome of inter-

est, Ti is the treatment variable, Mi is the intermediate outcome measure after treat-

ment that mediates the treatment effect, and Xi is a vector of controls. β1 represents

the average treatment effect (ATE), which includes both direct and indirect effects of

the treatment on the main outcome of interest. If the structural equations are correctly

specified, a sequential ignorability assumption allows to interpret γβ2 as the causal indi-

rect effect of Ti, mediated through Mi, on Yi Imai, Keele, and Yamamoto, 2010.

Sequential ignorability requires that (i) conditional on Xi, the outcome and the

mediator are distributed independently of the treatment, and (ii) conditional on Ti

and Xi, the outcome is distributed independently of the mediator. Both conditions are

fairly strong. Because our treatment assignment is randomized, the first condition is

met by design. However, the second condition does not directly follow from random

assignment, and is hard to test. If the second condition is met, we would expect that

the outcome and the mediator are uncorrelated within treatment. Figure A.6 provides

supporting evidence of the lack of such correlation.
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Figure A.6: Correlation Between Share of proposition Arguments and Predebate Belief

Alignment, Within Each Side of the Debate

ρ=0.04

0
.2

.4
.6

.8
1

-2 0 2

Proposition speakers

ρ=0.04

0
.2

.4
.6

.8
1

-2 0 2

Opposition speakers

Pr
e-

de
ba

te
 s

ha
re

 o
f a

rg
um

en
ts

 fo
r P

ro
po

si
tio

n

Pre-debate beliefs aligned with Proposition

In Figure A.7 we include diagrams that illustrate potential causal links between the

treatment, mediating factors, and the outcome. Assuming sequential ignorability rules

out causal links between mediators (sub-figures (d) and (e)), but allows for multiple

downstream causal relationships from treatment, through mediators, to the outcome

of interest (sub-figures (a) to (c)), so that by estimating γβ2 from A.1 we could directly

obtain a valid estimate of the causal effect of the treatment mediated through Mi.
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Note: In (a), the outcome can only be affected directly by the treatment variable. In (b), the treatment

affects both the outcome directly and an intermediate mediator; the mediator in turn affects the

outcome. In (c), the treatment affects both the outcome directly and two intermediate mediators; both

mediators in turn affect the outcome. In (d) and (e), the treatment affects both the outcome directly

and two intermediate mediators; both mediators in turn affect the outcome, and mediators also affect

one another.

Figure A.7: Diagrams Representing Possible Causal Mechanisms Between Treatment,

Mediating Outcomes, and Main Outcome

In the potential outcome framework with binary treatment t ∈ {0, 1} and one medi-

ator it is straightforward to derive the causal mediated effect directly as a component

of the average treatment effect τi = Yi(1)− Yi(0), which can be equivalently written as

Yi(1,Mi(1))− Yi(0,Mi(0)). With some algebra, it is simple to obtain that

2[Yi(1,Mi(1))− Yi(0,Mi(0))] =

δi(1)︷ ︸︸ ︷
Yi(1,Mi(1))− Yi(1,Mi(0)) +

δi(0)︷ ︸︸ ︷
Yi(0,Mi(1))− Yi(0,Mi(0)) +

+

ζi(1)︷ ︸︸ ︷
Yi(1,Mi(1))− Yi(0,Mi(1)) +

ζi(0)︷ ︸︸ ︷
Yi(1,Mi(0))− Yi(0,Mi(0))
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where δ(t) defines the indirect effect of the treatment in treatment t, and ζi(t) defines

the direct effect of the treatment holding constant the level of the mediator at the treat-

ment t level. When δi(t) = δi and ζi(t) = ζi for any t, there is no interaction between

treatment and mediator, and the ATE can simply be expressed as τi = δi + ζi, yield-

ing a simple decomposition of the ATE in average causal mediated effect (ACME) and

average direct effect (ADE).

To identify the ACME of persuasion goals on belief alignment with proposition bi

through the share of proposition arguments considered during preparation period si,

we estimate the following random effects models with standard errors clustered at the

team level

Model 1: bi,m = α1 + β1propositioni,m + φ1Xi + εi1,m

Model 2: si,m = α2 + β2propositioni,m + φ2Xi + εi2,m

Model 3: bi,m = α3 + β3propositioni,m + γsi,m + φ3Xi + εi3,m

and use sampling distributions of the parameter estimates from model 1 to simulate

potential outcomes bi,m(propositioni,m = 1) and bi,m(propositioni,m = 0), from model

2 to simulate potential outcomes si,m(propositioni,m = 1) and si,m(propositioni,m =

0), and from model 3 to simulate potential outcomes bi,m(1, si,m(1)), bi,m(0, si,m(1)),

bi,m(1, si,m(0)), and bi,m(0, si,m(0)). Table 1.6 in the main text reports the results from

this exercise.
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A.9 Surveys

A.9.1 General instructions

A two-page general instructions document includes relevant information for answer-

ing the surveys throughout the tournament. In particular this explains how belief

elicitations are incentivized using the Quadratic Scoring Rule for binarized outcomes

(Harrison, Martı́nez-Correa, and Swarthout, 2014), how charitable allocations are paid

out, and general payment procedures. All subjects are given 10 minutes to carefully

read these general instructions right before the baseline survey begins. To make sure

that procedures are adequately understood, if subjects miss their opportunity to read

the general instructions we exclude them from the study.5 The original content of these

instructions is provided below.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

General Instructions

Please read the following instructions carefully and keep them in mind, as they con-

tain information that is relevant for the surveys we will ask you to complete during

the next two days. We kindly ask you to use the time allocated to each survey to fo-

cus exclusively on answering the questions in front of you; throughout these times

no information regarding the debates will be provided. Please answer each question

carefully, don’t use your phone and don’t interact with others. Our instructions are

never deceptive. All of your answers are treated confidentially and used for research

purposes only.

Assessing factual statements

Spread across the various surveys, there are 34 questions that are marked by an “$”,

for which you can earn money. After you completed the last survey, we will pay you

5They are allowed to answer the surveys, but their data is discarded.
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based on one randomly selected answer. While you will get paid for only one of your

answers, every question might be the one that counts.

Questions marked by an “$” ask you to state the likelihood (in percent) that a given

statement is true. Most such statements are designed to assess your factual knowledge.

There will be no trick questions. Moreover, all sources we refer to actually exist and

are of high quality, but the actual fact may be either true or not true. As an example,

consider the following statement.

According to Eurostat, more than 30 percent of live births in Germany in 2016 were outside of

marriage.

This statement is true if Eurostat indeed reported this finding. It is false if Eurostat

reported a different finding. You will be asked to provide your belief as to how likely

you think it is that this statement is true. If this answer is selected for payment, you

will earn either 30 euros or nothing. The procedure that determines how likely it is

that you win the 30 euros assures that the closer you are to the correct answer (either

0 or 100 percent), the higher is your probability of winning the money.

Moreover, the procedure assures that you maximize your chance of winning money

by stating your true belief (between 0 and 100 percent). So if you are almost certain

that a given statement is true, then you should state a belief that is very high. If you

are almost certain that a given statement is false, then you should state a belief that is

very low. If you are completely uncertain, you maximize your chance of winning by

stating a belief that is close to 50 percent.

The Procedure Box below provides more comprehensive information about the ex-

act payment mechanism. But note that it is not important that you understand the

procedure in detail. What matters is that you know that you maximize your proba-

bility of winning when you report your true belief - if you under- or overstate your

belief, you will reduce your chance of winning the 30 euros.

Donating to Charities

For some questions in the survey, you will be able to allocate monetary endowments
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between different charities. This is money that we make available from our budget for

you to allocate, according to your preferences, to charities that have different missions.

One of the allocations you make will be selected at random and we will transfer the

money to the relevant charities. While we will implement only one of your allocations,

every allocation might be the one that counts.

The surveys will also feature further questions that allow you to earn more money for

yourself. The instructions for these questions are simple and will be provided above

the relevant question.

Procedure Box
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How a given answer maps into your chance of winning 30 euros is based on a formula.

This formula is designed to make sure that you maximize your chance of winning if

you report your true belief that a given statement is true.

Suppose that the correct answer is given by R, which is equal to 1 if the statement is

true and 0 if the statement is false. The variable r is your report–the likelihood that you

attribute to the statement being true (from 0 to 100 percent). The winning probability

for the prize is then given by:

winning probability = 100− 100× (R− r/100)2

Example: Suppose again that you are tasked with assessing the following statement:

According to Eurostat, more than 30 percent of live births in Germany in 2016 were outside

of marriage. And suppose that your belief that the statement is true is 63 percent. The

following table shows your winning probability based on the formula. The columns

represent a number of hypothetical answers you may give. As you can see, you maxi-

mize your chance of winning by reporting your true belief.

Report 1 Report 2 Report 3 Report 4

Hypothetical report 22 35 63 89

Expected winning probability if your belief that 59.9% 68.9% 76.7% 69.9%

the statement is true is 63%

Payment

On Sunday, we will pay out your earnings in cash. To determine your earnings for the

assessment of factual statements, we first randomly draw the question that is relevant

for your payment. We then determine your winning probability based on the true an-

swer and your reported answer. Finally, a computer program constructs a virtual urn

with only white and black balls, where the share of white balls equals your winning

probability. If the computer then draws a white ball from the urn, then you will win

the 30-euro prize. This is a fair and transparent procedure to pay you the prize with
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the winning probability you have earned based on the quality of your answers.

If the question that is drawn for payment is from a round that you missed, then

there will be no new draw and you will not earn any money for this type of question.

If you would like us to send you receipts of the charity donation based on your choice,

then please leave us your email address when you collect your payment.

A.9.2 General remarks

We take several steps to collect high quality data in a confidential manner.

First, all surveys that debaters fill out begin with a cover page containing brief

instructions to (i) inform subjects how much time they have to complete the survey,

and (ii) remind subjects of the procedure to collect incentive compatible beliefs. The

cover page does not contain any question, and enumerators are instructed to not turn

the cover page after surveys are filled out and read the answers provided by debaters.

Second, each survey is linked to the individual who filled it through a personal

identifier. Debaters are assigned S### IDs, Judges J## IDs, and Enumerators E## IDs.

These IDs allow data to be collected and payments to be carried out confidentially. We

ask debaters to enter their S IDs on the cover page of each of their surveys.

Every study participant (debaters, judges, and enumerators) wears a name tag that

includes their ID. Before collecting the survey, enumerators double-check that the S

ID entered by each debater on the cover page of their survey matches the one on the

name tag.

A.9.3 Baseline survey

A 25-minute baseline survey includes the following items:

• Age (open field, suggested to provide a numeric answer).

• Gender (open field).

• Nationality (open field).
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• Political ideology scale: “In politics people sometimes talk of “left” and “right”. Where

would you place yourself on this scale, where 0 means the left and 10 means the right?”

(check box).

• Years actively debating on a regular basis. Options: “Less than a year”, “1 to 2

years”, “3 to 4 years”, “At least 5 years”. (check box)

• Times debater got to semifinals in Open/IV tournaments (open field).

• “What do you think makes a good debater”. Options: “Choosing arguments strate-

gically”, “Confidence in own position”, “Debating experience”, “Factual knowl-

edge”, “Eloquence” (ranking).

• Incentivized belief elicitation on fifteen factual statements: for each such state-

ment subjects state how likely it is that the fact is true (open field, suggested to

provide a numeric answer from 0 to 100).

• “Did you take part as a speaker at the Munich Research Open 2019?”. Options: “Yes”,

“No” (check box).6

A key component of this survey was to gather beliefs at baseline regarding the

motions that subjects were going to debate. At the same time, we had to be careful

in not revealing, through our questions, the motion of the debates – which are meant

to be secret. To obfuscate the relation of these belief elicitations and the motions we

elicit beliefs over whether 15 factual statements are true: 5 such statements relate to

the in-round motions, 7 are decoy questions, and 3 are control questions.7 For each

team of debaters, control questions are drawn from a pool of 6 questions, and the

questions that were not selected for the baseline survey are then included in the end-

line survey. Comparing responses to the control questions at baseline and endline by

different debaters helps uncover to what extent debaters discuss the contents of the

surveys among themselves.

6Only in Rotterdam.
7In Rotterdam, 4 statements relate to the in-round motions, and 8 are decoy questions.
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Decoy questions are designed to look like they could relate to plausible motions for

debate. Control questions are facts that not necessarily relate to typical debate topics.

For each motion, we devise multiple factual statements that we phrase as binary

states to capture alignment of beliefs with the persuasion goal. Any given question

may not have a tight enough link to the motion in debaters’ minds or give rise to a

high degree of certainty in debaters’ beliefs and may therefore be ill-suited to pick

up a treatment effect. To diversify this risk, we come up with 4 questions (A, B, C,

D) for each motion and administer them as illustrated in the table below: at baseline,

debaters are asked either about fact A or B; predebate, debaters are asked either about

fact D or C; postdebate debaters are asked either about fact B and C or A and D.

This approach also ensures that (i) no debater is asked the same question twice,

and (ii) we protect the baseline and predebate belief elicitations from any potential

information spillovers.

Timing:
Beginning of Day 1 Day 1 or Day 2

Baseline Predebate Postdebate

Subgroup 1 A D B, C

Subgroup 2 B C A, D

A.9.4 Predebate survey

This 5 minute survey is handed out before each debate begins and after the preparation

time. It includes:

• Incentivized belief elicitation on two factual statements: for each such statement

subjects state how likely it is that the fact is true (open field, suggested to provide

a numeric answer from 0 to 100).

• Choose one of 9 monetary allocations, along a concave budget, between a base-

line charity (either Oxfam or Opportunity International) and a charity aligned

with one of the sides represented in the debate. For an illustration see Figure A.8.
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• Questions on the number of arguments considered during preparation time in

favor of the proposition:

i How many good arguments did you come up with during the preparation time in

favor of the proposition? (open field, suggested to provide a numeric answer)

ii How many of these arguments would you consider to be very strong? (open field,

suggested to provide a numeric answer between zero and the answer to the

previous question)

• Questions on the number of arguments considered during preparation time against

the proposition:

i How many good arguments did you come up with during the preparation time

against the proposition? (open field, suggested to provide a numeric answer).

ii How many of these arguments would you consider to be very strong? (open field,

suggested to provide a numeric answer between zero and the answer to the

previous question).

Figure A.8: Illustration of charitable donations allocation question

Both factual statements are meant to capture whether beliefs are aligned with the

motion after the debate. The first statement features a real-world fact. The second
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statement elicits confidence in the arguments of the proposition side of the debate by

asking:

Statement: Excluding the debate happening in this room, in at least half of the parallel debates

of this round, one of the two teams on the Government side of this motion will rank 1st.

Q2$: How likely do you think it is that the above statement is true? % (write a number

from 0 to 100)

For each motion, we select two charities that we expect to be either positively or

negatively aligned. We randomly determine which of these two charities features in

the predebate survey. The other charity features in the postdebate survey. In Rot-

terdam, the baseline charity is always Opportunity International, whereas in Munich

we also randomize between Oxfam and Opportunity International to be the baseline

charity.

A.9.5 Postdebate survey

This 5 minute survey is handed out right after each debate. It includes:

• Incentivized belief elicitation on two factual statements: for each such statement

subjects state how likely it is that the fact is true (open field, suggested to provide

a numeric answer from 0 to 100).

• Subjective ranking of team performance in the debate.

• Choose one of 9 monetary allocations, along a concave budget, between a base-

line charity (either Oxfam or Opportunity International) and a charity aligned

with one of the sides represented in the debate. For an illustration see Figure A.8.

Both factual statements are meant to capture whether beliefs about real-world facts

are aligned with the motion after the debate.

For each motion, we select two charities that we expect to be either positively or

negatively aligned. We randomly determine which of these two charities features in

the predebate survey. The other charity features in the postdebate survey. In Rot-

terdam, the baseline charity is always Opportunity International, whereas in Munich
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we also randomize between Oxfam and Opportunity International to be the baseline

charity.

A.9.6 Endline survey

This 20-minute survey takes place right after the fifth (fourth in Rotterdam) round of

debates.

It includes:

• A question that we use to assess how debaters think that beliefs about facts that

we ask and charities they can donate to relate to alignment with the motions. An

illustration of the precise wording of this question is provided in Figure A.9.

• Incentivized belief elicitation on four factual statements: for each such statement

subjects state how likely it is that the fact is true (open field, suggested to provide

a numeric answer from 0 to 100).

• Open text box in which subjects are asked to tell us what they think the research

was about.8

Three of the four factual statements are control questions of the kind included in

the baseline survey. One fact pertains the performance of two actual debaters in the

Munich Research Open, and had a longer preamble than other belief elicitation ques-

tions:

The next question is about the performance of two actual debaters in a different tourna-

ment: the Munich Research Open that took place two weeks ago9. We will call them debater

A and debater B. Both debaters were representing the Government in the motion that “THBT

governments should stop funding scientific programmes that have no immediate benefit for

humankind (such as space travel and exploration, human cloning)”, but they gave different

responses to the factual question in the predebate survey:

8We felt that the alignment question was revealing too much of what the study was about, so to
get a better sense of whether subjects understood what hypotheses were being tested with the data
collected in predebate and postdebate surveys, in Rotterdam, we decided to move this question to the
last postdebate survey.

9In Rotterdam. In Munich, the orange text is replaced by “this tournament”.
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Debater A believed that the statement “More than 10 of the following 15 innovations are a

consequence of inventions made in the pursuit of space travel: camera phones, scratch resistant

lenses, electric light, CAT scans, LEDs, land mine removal, athletic shoes, penicillin, water

purification systems, the internet, home insulations, wireless headsets, baby formula, portable

computers” was true with 75% chance. Debater B believed that the same statement was true

with 10% chance.

We asked judges to provide a broad measure of each debaters’ persuasiveness. Now consider

the following statement.

Statement: Debater A obtained a higher persuasiveness score than Debater B in the relevant

debate.

Q6$: How likely do you think it is that the above statement is true? % (write a number

from 0 to 100)
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Figure A.9: Example of Aligment Question in the Endline Survey

A.9.7 Judge survey

Judges are asked to independently provide individual scores of each debater’s overall

persuasiveness before filling out the shared score sheet with other judges.

Judges are asked to provide a broad persuasiveness score, on a scale from 1 to

10 where 1 is “Not at all persuasive” and 10 “Extremely persuasive”. The original

instructions given to judges on how to answer and interpret this question are provided

below:
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Without discussing with the other judges, please evaluate the persuasiveness of each de-

bater. We consider a debater persuasive, if she would do well at convincing a general audience

of her position. Therefore, please provide a broad measure of persuasiveness that captures the

quality of arguments as well as speaking ability, body language and any other attribute that

makes a speech persuasive to a general audience.

To ensure that the judges provided independent persuasiveness scores, we asked

them to fill out these surveys during the debate. Judges on the panel painstakingly

take notes of each speech and generally do not interact with each other during the

debate. We collected the surveys before any deliberation of the panel took place.

A.9.8 Enumerator survey

A survey that the enumerator answers during the debate includes the following items:

• A count of the times not speaking debaters try to interrupt the speaker (through

Points of Information).

• A subjective rating of how heated each debaters’ argumentation is coming across

(on a scale from 1 to 5).10

• For each of the four facts related to the motion over which we elicit debaters

beliefs, and for both the motion related charities, note whether these were men-

tioned during the debate.

A.9.9 Ballot

The ballot is the official module that debating tournament have panels of judges fill

out to evaluate a debate. This form includes:

• Name and position of each team in the debate

• Ranking of the four teams in the debate (from First to Fourth, with no possibility

for ties)
10Enumerators were instructed to write down this score for each debater at the end of the speech.

They could however revise this score for debaters that acted particularly heatedly during other de-
baters’ speeches.
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• Individual speaker scores (on a scale from 50 to 100)

After a debate is over, speakers leave the room to let judges on the panel privately

discuss the performance of each debater. This discussion takes approximately 15 min-

utes during which the arguments presented by each debater are technically analyzed.

A technical analysis is particularly relevant to the assignment of individual speaker

scores, which are supposed to be assigned an a objective scale that applies to any

British Parliamentary performance.11 The ballot is filled out at the end of this discus-

sion.

11An example of such scale can be found at https://debate.uvm.edu.
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A.10 Motion Facts and Charities

Table A.16: Decoy and Control Belief Elicitations for Baseline Survey in Munich

Fact

Decoy questions

1. The US has more nuclear weapons than any other country.

2. A paper recently published in a leading economics journals finds that the decriminalization of prostitution in Rhode Island in

2003 caused reported rape offences to fall by over 20%.

3. A recent randomized controlled trial with almost 3000 social media users finds that individuals that are paid to stay off of

Facebook for four weeks watch more TV and are less informed about current events.

4. As measured by the Eurobarometer survey, a majority of Europeans are not interested in receiving information about treatment

conditions of farm animals.

5. According to a review published in a prominent public health journal in 2011, nutrition labels are a cost effective intervention

to promote healthier diets.

6. A paper published in a leading economics journal in 2009 finds that violent crime increases on days with larger theater

audiences for violent movies.

7. According to a 2019 review study in a prominent scientific journal, the well-being of teenagers has a stronger relation with

having regular breakfast habits than with the use of digital technologies.

Control questions

1. The corporate income tax is higher in the US than in Finland.

2. In France, government spending was over half of GDP in 2017.

3. More than half of children in the United States were overweight or obese as of 2014 (BMI of 25 or greater).

4. Less than 30% of all Nobel prizes in Chemistry were awarded to U.S. citizens.

5. The PISA is a worldwide exam administered every three years that measures science, reading and math skills of 15-year-olds.

In 2015, at least 4 Asian countries were in the top 10 in each category of the exam.

6. According to the UNESCO, the global literacy rate is under 90%.

Note: All decoy questions are included in the baseline survey. For each subject we randomize whether only the first three control

question or the last three control questions are included in the baseline survey; the other three questions are included in the endline

survey.
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Table A.19: Decoy and Control Belief Elicitations for Baseline Survey in Rotterdam

Fact

Decoy questions

1. In 2016, from an estimated pre-war population of 22 million the UN estimates that more than 10 million people have been

displaced internally as well as abroad.

2. A paper recently published in a leading economics journals finds that withdrawing legal access to cannabis improves academic

performance of foreign university students affected by the policy in the Netherlands.

3. A recent The Lancet article finds that from the 15.6 million abortions that took place in India in 2015 over 10 percent were

carried out outside of health facilities using unsafe methods.

4. A paper published in a leading economic journal estimates that juvenile incarceration in the US increases incarceration rates of

individuals when they become adults.

5. A large representative survey published in a leading economic journal this year finds that over 30% of Americans would

support a policy that allows recipients of kidney transplants to compensate living donors 100’000 USD in cash.

6. In the United States, more than half of all guns are sold without background checks.

7. A paper published in a leading economics journal in 2009 finds that violent crime increases on days with larger theater

audiences for violent movies.

8. According to a 2019 review study in a prominent scientific journal, the well-being of teenagers has a stronger relation with

having regular breakfast habits than with the use of digital technologies.

Control questions

1. Americans drink more alcohol per person than Europeans.

2. More than 30% of Europeans are smokers.

3. The PISA is a worldwide exam administered every three years that measures science, reading and math skills of 15-year-olds.

In 2015, at least 4 Asian countries were in the top 10 in each category of the exam.

4. According to the 2015 Eurobarometer, more than 50% of Europeans feel that diversity is sufficiently reflected in the media in

terms of religion or beliefs.

5. According to the 2015 Eurobarometer, more than 90% of Europeans say that they would feel comfortable with having a woman

in the highest elected position in their country.

6. According to the UNESCO, the global literacy rate is under 90%.

Note: All decoy questions are included in the baseline survey. We included in the survey one more decoy question than we had in

Munich to balance for the one fewer motion question (the experiment in Rotterdam covers only four rounds of debate). For each

subject we randomize whether only the first three control question or the last three control questions are included in the baseline

survey; the other three questions are included in the endline survey.
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d
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e

nu
m

be
r

of
ho

m
ic

id
es

is
up

by
m

or
e

th
an

7%
in

20
18

co
m

pa
re

d
to
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A.11 Variable Transformations

A.11.1 Beliefs regarding topics of the motions

The beliefs that we elicit for facts that are relevant to a motion are expected to capture

alignment with either side of the motion. While in some cases we expect that someone

who is aligned with the proposition is more likely to believe that a fact is true, in some

other cases alignment with proposition is expected to be associated with a belief that

a fact is false. Figure A.10 illustrates the example of a fact that we were expecting

to capture alignment with the proposition. To half of the debaters in Rotterdam we

asked this question just before the debate (predebate), and to another half after the

debate. As the figure illustrates, in the predebate survey proposition speakers are

more likely than Opposition speakers to believe that a survey conducted by the Pew

Research Center in 2018 found that over 60% of Americans want major tech companies

to be more regulated. The motion of this debate was that “When tech companies own

platform utilities and platform products, this House would break them up.”.

In order to make belief elicitations comparable across motions, we conduct a nor-

mal standardization of the reported belief (separately for each factual question asked

at each survey), and we adjust the sign of the standardized belief in such a way that

a positive (negative) sign of the standardized outcome captures alignment with the

proposition (opposition) side of the motion. While we had a strong prior on the direc-

tion of alignment that each fact would capture, to make this sign correction objective

and transparent we use the modal alignment predicted by debaters in the endline sur-

vey. Our predicted alignment and debaters’ are reported in Table A.17 and Table A.20.
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Figure A.10: Example of Reported Predebate Beliefs, by Side of the Debate

Motion: When tech companies own platform utilities and platform products, this House would break them up.
 
Fact: According to a 2018 survey from the Pew Research Center, over 60% of Americans believe that
major tech companies should be more regulated than they currently are.
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A.11.2 Attitudes regarding topics of the motions

Attitudes towards the motion are measured through an allocation of donations that

individual debaters can make between a neutral charity – a charity that is used for ev-

ery motion with an agenda that is relatively orthogonal to alignment with the motion,

and a motion charity – a charity that is specific to each motion with an agenda that is

expected to be particularly valued by an individual who is aligned with a particular

side of the motion.

We had planned to follow a similar procedure as for beliefs to harmonize attitudes

across motions. We diverge from that plan for two reasons: First, possible charitable

allocations follow a discrete distribution, which clearly strongly violates normality.

Second, due to poor phrasing of the mapping alignment question, answers to this

question were very noisy and often conflicted with our prediction of alignment of the

charity to the motion in ways that are hard to rationalize. In Table A.18 and Table A.21

we list for each charitable cause our predicted alignment with the motion as well as

the debaters’.
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Figure A.11: Example of Charity Allocations Chosen Predebate, by Side of the Debate

Motion: When tech companies own platform utilities and platform products, this House would break them up.
 

Motion charity: The Open Markets Institute uses journalism to promote greater awareness of the political
and economic dangers of monopolization, identifies the changes in policy and law that cleared the way

for such consolidation, and fosters discussions with policymakers and citizens as to how to update
America’s traditional political economic principles for our 21st century digital society.

 
Neutral charity: Opportunity International
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Figure A.11 illustrates an instance in which our prediction of alignment of the char-

ity contradicts the debaters’ as captured by the mapping question at endline: We pre-

dicted alignment of the motion charity with the proposition, while debaters predicted

alignment of the motion charity with the Opposition. In this instance, debaters can

choose to allocate money between a neutral charity, Opportunity International, and

The Open Markets Institute, an NGO promoting awareness on the dangers of monop-

olization in the tech sector. From behavioral outcomes elicited predebate, we find that

debaters tend to give more to The Open Markets Institute when they propose a motion

that would break up big tech companies: the alignment that we predicted.

We decide to construct an harmonized ordinal variable that captures alignment

with the proposition side of the motion using our predicted alignments. Such variable,

for each question, simply takes the nine categories of increasing monetary amounts

that are given to the baseline charity (and subtracted to the motion charity), and ad-

justs the order in such a way that if the motion charity is aligned with the proposition
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(opposition) the order is reversed (kept as it is).
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A.12 Mapping Pre-Analysis Plan to Paper

This study was pre-registered the week prior to the first debating competition. Rela-

tive to the pre-registered sample size and survey items we report the following sub-

stantial changes:

• We expected to have 104 teams of debaters across the two tournaments. We end

up with 4 teams fewer in Rotterdam due to last minute cancellations.

• Dropped debaters’ attractiveness score from the enumerator survey.

Pre-registration included a pre-analysis plan. In this appendix we spell out the

analysis planned and the results of the planned analyses, which are sometimes re-

placed in the main paper with analyses that are now considered superior by the au-

thors for statistical and expositional reasons.

A.12.1 Pre-registered Hypotheses

We formulated a first set of hypotheses deriving from strategic self-deception, and a

second set of hypotheses on the role of debating for belief convergence.

Self-Persuasion

Hypothesis 4. Debaters predebate factual beliefs are biased in the direction of their persuasion

goal.

The pre-registration specifies how beliefs are standardized and sign-adjusted to ob-

tain a metric bi,m and conduct a fixed effects panel analysis to identify the causal effect

of persuasion goals. Sign adjustment is determined by Endline responses to mapping

questions in which, for each factual question and charity related to the motion, we ask

subgroups of debaters to predict what the majority of respondents would believe the

alignment to be between proposition/opposition/No alignment. When at least 51 per-

cent of debaters correctly predict the reported modal alignment, we use that alignment
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to determine the sign adjustment of standardized beliefs.12 We test the hypothesis by

estimating the following fixed effects model

bi,m = αi + βpropositioni,m + δm + εi,m

in which δm are motion fixed effects, and εi,m is the error term allowing for a team com-

ponent. Column (1) of Table 1.3 reports the estimated β from such model that confirms

the original hypothesis, along with multiple additional specifications to assess the ro-

bustness of the result.

Hypothesis 5. Debaters predebate attitudes are biased in the direction of their persuasion goal.

The pre-registration specifies a similar standardization and sign-adjustment for our

measure of attitudes, and a similar analysis of the causal effect of persuasion goals.

Here we need to deviate from the pre-analysis plan. First, in the pre-analysis plan

we failed to account for the ordinal nature of our attitudinal outcome, which does not

warrant standard normalization. Therefore, we decide to conduct sign-adjustment,

but not standardization. Second, we failed to adequately formulate the endline align-

ment question for charities. This led to puzzling alignment predictions presented in

Table A.18 and Table A.21, that often conflict with our own prediction of alignment.

Therefore, we decide to use the prediction of alignment formulated by us – that guided

the choice of motion related charities in the first place. We test the hypothesis by esti-

mating the following random effects model for the latent variable underlying our sign

adjusted attitudinal outcome ai,m:

ãi,m = αi + βpropositioni,m + γXi + δm + εi,m

in which Xi includes all socio-demographic and experience controls, δm are motion

fixed effects, and εi,m is the error term allowing for a team component. Random effects

models are used because standard fixed effects models for ordinal categorical vari-

12If the alignment of a belief distribution is proposition (opposition), then we change the sign of
standardized beliefs for opposition (proposition) speakers.
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ables are under-identified. Column (1) of Table A.7 reports the estimated β from such

model without controls, column (2) reports estimates from the model with controls.

Both estimates confirm the original hypothesis. We also report additional results from

Chamberlain-like fixed effects estimators (column (3)) to assess the robustness of the

result.

Hypothesis 6. Debaters have more confidence in the arguments favoring their side than in

the other side’s arguments.

The pre-registration specifies a straightforward fixed effects regression model to

test this hypothesis using the prediction that the majority of debates in parallel debates

will be won by proposition teams ci,m:

ci,m = αi + βpropositioni,m + δm + εi,m

in which δm are motion fixed effects, and εi,m is the error term allowing for a team

component. Column (1) of Table 1.5 reports the estimated β from such model that con-

firms the original hypothesis, along with multiple additional specifications to assess

the robustness of the result.

Hypothesis 7. When persuasion goals are more aligned with private beliefs at baseline, de-

baters obtain higher persuasiveness ratings by judges.

The pre-registration specifies a fixed effects regression model to test the correlation

between baseline alignment and persuasiveness, where baseline alignment is defined as

standardized and sign-adjusted baseline belief above 0 (below 0) if for speakers that

will be assigned to proposition (opposition), and persuasiveness as the panel average of

the independent scores that each judges gives for broad persuasiveness of speaker’s

performance Pi,m:

Pi,m = αi + β(1ybaseline
i,m ≥01propositioni,m

+ 1bbaseline
i,m <01Oppositioni,m

) + δm + εi,m

in which δm are motion fixed effects, and εi,m is the error term allowing for a team
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component. Column (1) of Table A.10 reports the estimated β from such model that

lends no support for such hypothesis.

Debating and Convergence

Hypothesis 8. Postdebate attitudes are less dispersed than predebate attitudes.

The pre-registered analysis proposes to assess whether an individual level mea-

sure distance from the median ordinality of sign-adjusted bundle d(a)i,m,p,s is lower at

postdebate than it is predebate.13 We test for convergence of attitudes in the following

fixed effects regression framework:

d(a)i,m,p,s = αi + βPredebatei,m,p + δp + δm + εi,m,p,s

in which δm are motion fixed effects, δp are charity-pair fixed effects, and εi,m,p,s is the

error term allowing for a team component. We would say that there is convergence

in attitudes from predebate to postdebate if β were positive and significant. Column

(9) of Table A.3 reports the estimated β from such model that lends no statistically

significant support for such hypothesis.

Hypothesis 9. Postdebate factual beliefs are less dispersed than predebate and baseline beliefs.

The pre-registered analysis proposes to assess whether an individual level measure

distance from the median ordinality of sign-adjusted bundle d(b)i,m,q,s is lower at post-

debate than it is at predebate and baseline.14 We test for convergence of beliefs from

predebate to postdebate in the following fixed effects regression framework:

d(b)i,m,q,s1 = αi + β1Predebatei,m,p + δp + δm + εi,m,p,s1

and for convergence of beliefs from baseline to postdebate in the following fixed effects

13For a sign-adjusted distribution of monetary donations to charitable organizations taking place at
survey s of motion m for pair of charities p, d(a)i,m,p,s = |ai,m,p,s −median(ai,m,p,s)|.

14For a distribution of beliefs elicited at survey s of motion m for factual question q, d(b)i,m,q,s =
|bi,m,q,s −median(bi,m,q,s)|.
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regression framework:

d(b)i,m,q,s2 = αi + β2Predebatei,m,p + δp + δm + εi,m,p,s2

in which s1 ∈ {Predebate, Postdebate}, s2 ∈ {Baseline, Postdebate}, δm are motion

fixed effects, δp are charity-pair fixed effects, and εi,m,p,s is the error term allowing for a

team component. We would say that there is convergence in attitudes from Predebate

(Baseline) to Postdebate if β1 (β2) were positive and significant. Column (3) and (5) of

Table A.3 report the estimated β1 and β2 from such models, respectively. The estimate

of β1 rejects the null hypothesis of convergence in a one-sided t-test, and provides

evidence that beliefs in fact polarize from Baseline to Postdebate. The estimate of β2 is

qualitatively in line with convergence, but not statistically different from zero.

Hypothesis 10. Postdebate factual beliefs are less dispersed than predebate and baseline be-

liefs, looking at only those debaters who got to argue their baseline position.

The plan for testing this hypothesis was to exactly replicate the analysis for Hy-

pothesis 9, including in the analysis only the distance in beliefs from the median belief

for debaters that have at baseline standardized and sign-adjusted beliefs aligned with

their persuasion goal. Column (6) and (7) of Table A.3 report the estimated β1 and

β2 from the estimates of the regression models for such sub-sample, respectively. The

estimate of β1 rejects the null hypothesis of convergence in a one-sided t-test, and pro-

vides evidence that beliefs in fact polarize from Baseline to Postdebate. The estimate

of β2 is qualitatively in line with convergence, but not statistically different from zero.

Hypothesis 11. Heated debates are less likely to favor the formation of a consensus around

facts and attitudes, and may even increase polarization.

The plan for testing this hypothesis was to exactly replicate the analysis for Hy-

pothesis 8 and Hypothesis 9, including in regression analysis an interaction term be-

tween the timing of the elicitation (the survey dummy) and a binary indicator for

whether a debater was heated or not.
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Appendix B

Appendix to Chapter 2

B.1 Theoretical Appendix

B.1.1 More general framework

Consider the following more general formulation of the model presented in section 2.2.2

for any distribution of types F (v) and cost function c(·) such that c′(·) > 0, c′′(·) > 0

and c(0) = 0.

U(di) = (vi +mi)di − c(di)−
λi,j
2
Pr(Aj(mj))(di − E(dnj |Aj(mj)))

2

whereAj(mj) = {vj ∈ V : c(dnj )/dnj > mj}. Assuming that Pr(Aj(mj)) andE(dnj |Aj(mj))

are continuous in mj , the model gives the following comparative statics for the effect

of peer’s incentives on individual donations:

∂d∗i
∂mj

= Λ

[
∂Pr(Aj(mj))

∂mj

(
E(dnj |Aj(mj))− d∗i

)
+ Pr(Aj(mj))

∂E(dnj |Aj(mj))

∂mj

]

where Λ = λ
c′′(d∗i )+λPr(Aj(mj))

and Aj(mj) = {vj ∈ V : c(dnj )/dnj > mj}. This result leads

to the following Lemma:

Lemma 1. For cost functions with constant elasticity of donation effort k ≤ 1, (i) peer’s

incentives tend to increase (decrease) individual donations for the more (less) altruistic and

those with higher (lower) private incentives mi to donate. However, (ii) there exists a m̃j

threshold above which ∂d∗i
∂mj

is 0 for any i.

Part (i) of the lemma follows from the observation that a necessary condition for
∂d∗i
∂mj

to be negative when ∂Pr(Aj(mj))

∂mj
is negative is that E(dnj |Aj(mj)) ≥ d∗i . This predic-

tion is specific to this model and runs counter to models of (impure) altruism where

donations are more likely to be strategic substitutes for more altruistic donors. To see
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why this happens, notice that conformity compels less altruistic individuals to do-

nate more than they would like, and increasing incentives for the social reference has

two effects on the utility loss from not conforming Pr(Aj(mj))(di − E(dnj |Aj(mj)))
2:

First, an increase due to the increase in dnj ; second, a decrease due to the decrease in

Pr(Aj(mj)). The latter can be seen as alleviating the pressure to conform and helps

individuals adjust their donations towards their natural type.

Part (ii) of the Lemma requires proof, which we provide below.

Proof. The main step of this proof is to show that when the elasticity of donation

effort with respect to the private value of effort vj +mj is less or equal to 1, Pr(Aj(mj))

is decreasing and E(dnj |Aj(mj)) is increasing in mj .

Because
c(dnj )

dnj
is monotonically increasing in mj and vj , all we need for ∂Pr(Aj(mj))

∂mj
≤

0 is to show that the marginal altruistic types are excluded from Aj(mj) when mj

increases.

That is, take v′j and m
′
j s.t.

c(dnj (v
′
j,m

′
j))

dnj (v
′
j,m

′
j)

= m
′

j,

we want to show that a positive h implies

c(dnj (v
′
j,m

′
j + h))

dnj (v
′
j,m

′
j + h)

≤ m
′

j + h.

Notice that this is always the case if ∂
∂mj

[
c(dnj )

dnj

]
≤ 1. With that in mind, consider

∂

∂mj

[
c(dnj )

dnj

]
=

(c′(dnj )dnj − c(dnj ))
∂dnj
∂mj

(dnj )2
=

(vj +mj)

dnj

∂dnj
∂mj

−
c(dnj )

dnj

∂dnj
∂mj

dnj

which for cost functions characterized by constant elasticity k of donations with re-

149



spect to the the value of donations (vj +mj) can be rewritten as1

∂

∂mj

[
c(dnj )

dnj

]
= k −

c(dnj )

dnj

k

(vj +mj)

using c′′(d) > 0, c′(d) > 0, and c(0) = 0, we know that 0 ≤ c(dnj )

dnj
≤ (vj +mj). In turn,

k ≤ 1 is sufficient condition for ∂
∂mj

[
c(dnj )

dnj

]
≤ 1.

Under the same conditions, E(dnj |Aj) is increasing in mj . This is because, as we

have shown, larger incentives drive less altruistic types out of Aj(mj) and because
∂dnj
∂mj

> 0 for any vj .

B.1.2 Impure Altruism

In this section, we consider the properties of a model in which individuals have de-

creasing marginal utility from aggregate donations to the charity. We model this as

ui = (vi +mi)di + g(di + dj)−
c

2
d2i (B.1)

where we can now distinguish between warm-glow and pure altruism in an impure

altruism function that is linear in warm glow vidi and has pure altruism g(D) with

g′(D) > 0, but g′′(D) < 0. In addition, we require that | cg
′′(D)

c−g′′(D)
| < 1 in order to guar-

antee interior solutions. The Nash equilibrium in this game is characterized by an

analogue to equation 2.3:

di =
mi + vi + g′(di + dj)

c
(B.2)

and the corresponding condition for j. Performing comparative statics on B.2 show

that an agent’s donations are increasing in her own incentives, holding those of her

1Using

k =
vj +mj

dnj

∂dnj
∂(vj +mj)

=
vj +mj

dnj

∂dnj
∂mj
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peer constant:

∂dj
∂mj

= c
c− g′′

(c− g′′)2 − (cg′′)2
> 0 (B.3)

Notice that the denominator in B.3 is positive because of the existence condition for

interior solutions. For the impact of the peer’s incentive on an agent, we find that

∂di
∂mj

=
cg′′

c− g′′
∂dj
∂mj

< 0 (B.4)

Thus, with (global) diminishing marginal utility from donations to the charity, an

agent’s donations are strictly decreasing in her peer’s incentives, as claimed in the

text.

B.1.3 Incentive Inequality

One possible objection to leveraging heterogeneous monetary incentives to act proso-

cially for investigating the conformity channel of social influence is that incentive in-

equality in itself could be a source of strategic complementarities in donations. Recent

research from Breza, Kaur, and Shamdasani, 2017 shows that unjustifiably heteroge-

neous incentives in work environment can introduce a form of inequity aversion (Fehr

and Schmidt, 1999) that damages morale to exert effort. The morale effect of incentive

inequality is a salient form of inequity aversion even when opportunities for com-

paring realized payoffs are limited, and remains meaningful when payoff disparities

depend on effort (rather than allocation decisions). In this section, we illustrate when

this form of inequity aversion can induce strategic complementarities in donations.

Consider a simple model of prosocial behavior similar to the one presented in sec-

tion B.1.1, and replace the conformity term with the morale utility term from Breza,

Kaur, and Shamdasani, 2017.

U(di) = (vi +mi)di −
c

2
d2i +M(mi,mj)di (B.5)
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Morale M(·), as illustrated below, is a function of the gap in incentives between i

and j, and allows for additional direct psychological incentive effects. Parameters α

and β capture the extent to which people differentially dislike disadvantageous and

advantageous inequality, respectively. The function g(mi) captures any sort of direct

psychological effects of incentives, and f(·) is monotonically increasing in the gap

between incentives and satisfies f(0) = 0.

M(mi,mj) = g(mi)− αf(mi −mj|mi < mj)− βf(mj −mi|mi > mj)

From this simple model we can derive the closed form of the optimal donation

level, which is interpreted in the prediction that follows.

d∗i = c−1 [vi +mi − αf(mi −mj|mi < mj)− βf(mj −mi|mi > mj) + g(mi)]

Prediction 1. [Incentive Inequality] If donor’s morale is damaged by incentive inequality, (i)

at anymi, i’s donations are monotonically decreasing in the size of incentive inequality, and (ii)

an increase (decrease) in either i’s or j’s incentives that reduces (increases) incentive inequality

increases (decreases) donations of both i and j.

The obvious implication of (i) is what we label a main diagonal condition: holding

i’s incentives constant, i’s donations should be highest when incentives are homoge-

neous, and monotonically decreasing in the size of the mi −mj gap.

Part (ii) further illustrates when incentive inequality introduces strategic comple-

mentarities in donations. However, notice how an increase (decrease) inmj that accen-

tuates (reduces) the gap between mi and mj decreases (increases) di and has a mixed

effect on dj – strengthening the strategic substitution of donations when the direct in-

centive effect on dj dominates the negative (positive) effect of increased (decreased)

inequality on j’s morale.
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B.2 Empirical Appendix

B.2.1 Morale Effects of Incentive Inequality

In this section, we test for the morale effects of incentive inequality using a joint test of

the main diagonal condition that the model in Section B.1.3 implies.

The test of this joint hypothesis builds on Burks et al., 2009. We treat average do-

nations in the nine incentivized treatments of our experiment as a nine-dimensional

normal distribution with means µpi,pj (which we treat as unknown) and diagonal co-

variance matrix Σ = σ2
pi,pjI (which we treat as known). For the joint test, we use

maximum likelihood to determine the vector µ̂pi,pj that best fits the nine dimensional

vector of sample means Donationpi,pj - with and without the inequality constraints

imposed by the main diagonal condition. A Likelihood Ratio test from the constrained

and unconstrained likelihood functions is used to jointly assess these constraints. The

test statistic is χ2
(d) distributed with degrees of freedom d equal to the number of bind-

ing inequality constraints.

Table B.2.1 reports the raw first moments of the nine-dimensional distribution, the

moments estimated with constrained Maximum Likelihood (constrained by the main

diagonal condition), and the corresponding Likelihood Ratio tests. Both for the whole

sample, and splitting the sample by oneness. Looking at the whole sample, one can

notice qualitative violations of the main diagonal condition that cause the constrained

estimates of the first moments to differ from the raw means. However, such violations

are not sufficiently strong to reject the joint hypothesis (p = 0.391).

Next, we test the restriction on the samples split by oneness. In panel (b), we con-

firm that the restrictions imposed by inequity aversion cannot be rejected among low

oneness subjects (p = 0.737). In panel (c), we strongly reject the main diagonal condi-

tion among high oneness subjects (p = 0.002). To understand how inequity aversion

is rejected for more socially close subjects, it is worth interpreting the two main local

violations that determine the results of the joint test. The first local violation is due to

the change in average donations between groups of players who get randomized out
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of incentives: increases in their peer’s incentives – that ceteris paribus increase incentive

inequality – increase their own donations. This result is clearly inconsistent with the

morale effects of incentive inequality, and is also inconsistent with a concave altruistic

utility of giving.2 The second local violation is due to the change in average donations

between groups of players who get randomized into relatively high incentives (good

news): decreases in their peers’ incentives – that ceteris paribus increase incentive in-

equality – increase their own donations. This result is significant for the decrease in

peers’ incentives from high to moderate, and may be explained by substitution due to

concave (altruistic) utility of giving. However, evidence that expectations about peers’

levels of giving are virtually identical between these two groups makes this explana-

tion unlikely.

2The standard framework of inequity aversion (Fehr and Schmidt, 1999), is less tractable in our
setting because realized payoff inequality depends both on incentives provided and effort choices. Such
a framework does however make the clear prediction that peer’s incentives should not affect individual
donations when an agent gets no incentives, and the t-test for one of the two local violations (µ̂n,n =
µ̂n,m) reported in Table B.2.1 panel (c) provides evidence against this prediction.
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Table B.2.1: Average Donations in Lottery Treatments, Maximum Likelihood Estimates

(Coefficient Estimates and Standard Errors in Parentheses)

(a) Full sample Data θ̂ML
constrained

Incentives to peer Incentives to peer Main Diagonal

Zero Moderate High Zero Moderate High p-value

(1) (2) (3) (4) (5) (6) (7)

In
ce

nt
iv

es
to

se
lf

Zero 3.233 3.417 3.190 3.320 3.320 3.190 LR: χ2
(2)

= 1.877 0.391

(0.217) (0.230) (0.209) (0.217) (0.230) (0.209)

Moderate 5.042 5.546 5.155 5.042 5.546 5.155 Local Violations: t-tests

(0.233) (0.235) (0.224) (0.233) (0.235) (0.224) H0: µ̂n,n = µ̂n,m 0.551

High 5.299 5.575 5.187 5.299 5.366 5.366 H0: µ̂h,m = µ̂h,h 0.215

(0.233) (0.229) (0.212) (0.233) (0.229) (0.212)

(b) Low oneness Data θ̂ML
constrained

Incentives to peer Incentives to peer Main Diagonal

Zero Moderate High Zero Moderate High p-value

(1) (2) (3) (4) (5) (6) (7)

In
ce

nt
iv

es
to

se
lf

Zero 3.190 2.667 2.593 3.190 2.667 2.593 χ2
(1)

= 0.113 0.737

(0.320) (0.304) (0.299) (0.320) (0.304) (0.299)

Moderate 4.778 5.105 4.622 4.778 5.105 4.622 Local Violations: t-tests

(0.337) (0.339) (0.332) (0.337) (0.339) (0.332) H0: µ̂h,n = µ̂h,h 0.727

High 5.549 4.889 5.382 5.456 4.889 5.456

(0.370) (0.323) (0.331) (0.370) (0.323) (0.331)

(c) High oneness Data θ̂ML
constrained

Incentives to peer Incentives to peer Main Diagonal

Zero Moderate High Zero Moderate High p-value

(1) (2) (3) (4) (5) (6) (7)

In
ce

nt
iv

es
to

se
lf

Zero 3.270 4.099 3.614 3.635 3.635 3.614 χ2
(2)

= 12.443 0.002

(0.295) (0.333) (0.285) (0.295) (0.333) (0.285)

Moderate 5.263 5.913 5.627 5.263 5.913 5.627 Local Violations: t-tests

(0.322) (0.323) (0.298) (0.322) (0.323) (0.298) H0: µ̂n,n = µ̂n,m 0.057

High 5.103 6.293 5.034 5.103 5.581 5.581 H0: µ̂h,m = µ̂h,h 0.003

(0.297) (0.316) (0.277) (0.297) (0.316) (0.277)

Notes: Degrees of freedom of the Likelihood Ratio test statistic equal the number of binding inequality constraints imposed

by the composite null hypothesis. Empirical standard errors of the means are directly fed into the maximum likelihood

routine.
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The main diagonal condition has a mirror set of conditions on beliefs across treat-

ments. Table B.2.2 also shows rejection of the conditions imposed by the morale effects

on incentive in equality on beliefs.

Taken together, the results of the analyses highlight that the complementarities ob-

served in the data are at variance with the predictions of inequity aversion. This con-

trast is particularly stark among subjects with closer connection to their peer, which

leaves our conformity framework as the more plausible explanation for our findings.
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Table B.2.2: Average Beliefs in Lottery Treatments, Maximum Likelihood Estimates

(Coefficient Estimates and Standard Errors in Parentheses)

(a) Full sample Data θ̂ML
constrained

Incentives to self Incentives to self Main Diagonal

Zero Moderate High Zero Moderate High p-value

(1) (2) (3) (4) (5) (6) (7)

In
ce

nt
iv

es
to

pe
er

Zero 2.540 2.585 2.374 2.561 2.561 2.374

χ2
(2)

= 6.277 0.043

(0.182) (0.193) (0.174) (0.182) (0.193) (0.174)

Moderate 4.331 4.832 4.100 4.331 4.832 4.100

(0.215) (0.214) (0.201) (0.215) (0.214) (0.201)

High 4.637 5.086 4.374 4.637 4.708 4.708

(0.208) (0.207) (0.195) (0.208) (0.207) (0.195)

(a) Full sample Data θ̂ML
constrained

Incentives to self Incentives to self Main Diagonal

Zero Moderate High Zero Moderate High p-value

(1) (2) (3) (4) (5) (6) (7)

In
ce

nt
iv

es
to

pe
er

Zero 2.124 2.053 1.754 2.124 2.053 1.754

χ2
(1)

= 0.041 0.840

(0.241) (0.264) (0.225) (0.241) (0.264) (0.225)

Moderate 3.703 3.992 3.357 3.703 3.992 3.357

(0.303) (0.296) (0.262) (0.303) (0.296) (0.262)

High 3.907 4.301 4.213 3.907 4.256 4.256

(0.316) (0.310) (0.303) (0.316) (0.310) (0.303)

(a) Full sample Data θ̂ML
constrained

Incentives to self Incentives to self Main Diagonal

Zero Moderate High Zero Moderate High p-value

(1) (2) (3) (4) (5) (6) (7)

In
ce

nt
iv

es
to

pe
er

Zero 2.890 3.032 2.859 2.959 2.959 2.859

χ2
(3)

= 12.248 0.007

(0.265) (0.272) (0.249) (0.265) (0.272) (0.249)

Moderate 4.901 5.530 4.878 4.901 5.530 4.878

(0.297) (0.292) (0.293) (0.297) (0.292) (0.293)

High 5.157 5.783 4.500 5.124 5.124 5.124

(0.270) (0.267) (0.254) (0.270) (0.267) (0.254)

Notes: Degrees of freedom of the Likelihood Ratio test statistic equal the number of binding inequality constraints

imposed by the composite null hypothesis. Empirical standard errors of the means are directly fed into the maxi-

mum likelihood routine.
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B.2.2 Additional Tables

Table B.2.3: OLS for Determinants of Social Proximity (Coefficient Estimates and Stan-

dard Errors in Parentheses)

Outcome: Oneness scale (1) (2)

Contact 1.434∗∗∗

(0.057)

Male 0.120∗ 0.139∗∗

(0.062) (0.056)

Same gender 0.236∗∗∗ 0.180∗∗∗

(0.061) (0.056)

Age, absolute difference -0.003 -0.001

(0.003) (0.003)

Experience, absolute difference -0.080∗∗∗ -0.072∗∗∗

(0.024) (0.022)

Constant 3.051∗∗∗ 2.118∗∗∗

(0.122) (0.116)

Observations 2914 2914

R2 0.014 0.189

Correlation in regression residuals (oneness scale) between peers 0.294 (0.340) 0.167 (0.340)

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: All specifications include age group, experience, and session dummies. Standard errors

are clustered at the pair level.
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Table B.2.4: Incentive Effects on Donations

(Coefficient Estimates and Standard Errors in Parentheses)

Outcome: Donations (1) (2)

Lottery -0.763∗∗∗ -0.835∗∗∗

(0.288) (0.282)

Incentives to self (baseline: Zero)

Moderate 1.968∗∗∗ 1.968∗∗∗

(0.184) (0.181)

High 2.090∗∗∗ 2.058∗∗∗

(0.180) (0.177)

Incentives to peer (baseline: Zero)

Moderate -0.286 -0.195

(0.258) (0.255)

High -0.287 -0.263

(0.261) (0.258)

Moderate × High oneness 1.170∗∗∗ 1.049∗∗∗

(0.349) (0.343)

High × High oneness 0.486 0.445

(0.332) (0.328)

Constant 3.906∗∗∗ 4.680∗∗∗

(0.262) (0.345)

Controls No Yes

Observations 2914 2914

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Specification with controls includes age group, ex-

perience, and session dummies. Standard errors are clus-

tered at the pair level.
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B.2.3 Additional Figures

Figure B.1: Joint Problem Solving Task Software Interface
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Figure B.2: Elicitation of the IOS (top) and WE (bottom) Scales
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Figure B.3: Elicitation of Beliefs and Donations, and Treatment Assignment
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Figure B.4: Distribution of Social Proximity Scales
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Figure B.5: Cumulative Density Function of Donations in Control Treatment, by One-

ness Above/Below Median

Kolmogorov-Smirnov test, p-value = 0.973
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B.3 Complete Instructions

B.3.1 Page 0: Consent

Please read this before clicking ”Accept”

This HIT is an academic experiment on economic decision making. Based on how

you play the experiment, we will donate money to a charitable organization.

By participating in this experiment, you are participating in a study performed by

researchers at the University of Bonn. All data collected in this study are for research

purposes only.

The experiment requires you to press keys on your keyboard. You thus need full

dexterity in at least one hand. The experimental software complies with modern web

standards, but may require a physical keyboard to detect your keystrokes. For part of

the experiment you will be interacting with another player. To ensure that interactions

occur in a timely manner we give each participant 5 minutes maximum to complete

each of the following two pages. For the rest of the experiment a session timeout

applies. Your session expires 40 minutes after you accept this HIT. If you do not want

to complete the HIT within 40 minutes, we advise to return the HIT. We will not be

able to approve work for timed out HITs.

Compensation: After completing this HIT, you will receive your reward plus a

bonus payment that is based on how you play the experiment.

Legal information: Your participation is voluntary. You may stop participating at

any time by closing the browser window or the program to withdraw from the study.

Any reports and presentations about the findings from this study will not include any

information that could identify you. We may share the data we collect in this study

with other researchers doing future studies; if we share your data, we will not include

any information that could identify you. By accepting this HIT, you indicate that you

are older than 18 years and agree to participate in this experiment.
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B.3.2 Page 1: Introduction

In this study each participant will be given the opportunity to engage independently

in a real effort game. By participating you create value for a charity.

Part of your variable bonus may be uncertain. For this we will ask you to pick a

number between 1 and 6, which the experimental software will match to a digital roll

of die.

What face of a die would you pick? [drop-down list]

For this experiment you will be paired to another player that is currently participat-

ing in the same experiment. Given that part of the experiment will involve common

problem solving, we would like pairs of players to get to know each other. For this, on

the next page we are collecting some basic socio-demographic information, which will

be shared with the paired participant. The socio-demographic information collected

is minimal and does not make you personally identifiable.

Throughout the experiment, you will engage in tasks that will determine your vari-

able bonus. Completing tasks you accumulate tokens. Tokens are converted to USD

at the end of the HIT. One token is worth 0.005 USD.

This experiment is a research effort to understand economic behavior. In what

follows there will be no deception: we will do nothing different from what is explained

to you. For any question do not esitate to contact us.

B.3.3 Page 2: Survery on Demographic Information

We would like paired players to know a bit about each other. For this, we are collect-

ing some basic socio-demographic information, which will be shared with the other

participant.

What is your first name? [text field]

What is your age? [drop-down list]

What is your gender? [drop-down list]

For how long have you been a turker? [drop-down list]
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B.3.4 Page 3: Wait Page

Please wait. Pairs are being formed.3

B.3.5 Page 4: Joint Problem Solving Task

3At this point of the experiment, each subject gets paired, randomly and anonymously, to another
study participant.
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B.3.6 Page 5: Oneness Elicitation

B.3.7 Page 6: Instructions for Donations

You will be able to engage in charitable giving by working on a simple assignment.

Please carefully read the instructions below. Shortly, you will have the chance to fa-

miliarize yourself with this assignment in a training session. This will not affect your

donation or payoffs. After the training, we will explain the payoffs for this task.

The assignment involves consecutively pressing the keys w e on your keyboard.

You need to press the keys in this order. The keys are highlighted on the keyboard

below. The software will display the number of successfully completed sequences.

You generate a donation to Doctors without Borders by completing a given number

of sequences. A bar will indicate your progress towards this number.

In this example, you are asked to complete 100 keystroke sequences to generate a

donation. Remember that this is just an example so that you can familiarize yourself

with this assignment.

Please complete the training by pressing w e on your keyboard.

B.3.8 Page 7: Elicitation of Beliefs and Donations, and Treatment Assignment

You can choose to generate 50 tokens donations to Doctors Without Borders (DWB) by

completing 100 keystroke sequences for each donation.

As incentive for yourself to complete donations, we offer a prize tied to the die face

168



you picked at the beginning of the experiment. For each donation you complete, you

can earn 50 tokens. The player paired to you is offered the same incentive.4

[Name other player] is being [lucky/unlucky]. [He/She] picked number [n]. [His/Her]

winning number is between [1 and 3/4 and 6]. [He/She] has [no chance/one chance

in three] to win the 50 tokens prize for engaging in a donation, and has been informed

of that.5

[Name other player] picked number [n]. [He/She] has one chance in six to win the

50 tokens prize for engaging in a donation, and is aware of that.6

You may be [lucky/unlucky]. You picked number [m] and your winning number

is between [1 and 3/4 and 6]. You have [no chance/one chance in three] to win the 50

tokens prize for engaging in a donation.7

You picked number [m]. You have one chance in six to win the 50 tokens prize for

engaging in a donation.8

You were paired to [Name other player], who is a [age other player] year old[man/woman]

from the US. [He/She] has been a turker for [less than 1 year/1 year/2 years/more

than 2 years].

4Text displayed only if incentives were available.
5Text displayed only if other player’s incentives were either Zero or High.
6Text displayed only if other player’s incentives were Moderate.
7Text displayed only if personal incentives were either Zero or High.
8Text displayed only if personal incentives were Moderate.

169



How many donations would you expect

[Name other player] to complete? (you will

earn 20 tokens if your guess is correct)

How many donations would you like to gen-

erate yourself?

0 Donations (0 tokens for DWB) 0 Donations (0 tokens for DWB)

1 Donation (50 tokens for DWB, and one

chance in [six/three] to earn 50 tokens for

[him/her]self)

1 Donation (50 tokens for DWB, and one

chance in [six/three] to earn 50 tokens for

yourself)

2 Donations (100 tokens for DWB, and one

chance in [six/three] to earn 100 tokens for

[him/her]self)

2 Donations (100 tokens for DWB, and one

chance in [six/three] to earn 100 tokens for

yourself)

3 Donations (150 tokens for DWB, and one

chance in [six/three] to earn 150 tokens for

[him/her]self)

3 Donations (150 tokens for DWB, and one

chance in [six/three] to earn 150 tokens for

yourself)

4 Donations (200 tokens for DWB, and one

chance in [six/three] to earn 200 tokens for

[him/her]self)

4 Donations (200 tokens for DWB, and one

chance in [six/three] to earn 200 tokens for

yourself)

5 Donations (250 tokens for DWB, and one

chance in [six/three] to earn 250 tokens for

[him/her]self)

5 Donations (250 tokens for DWB, and one

chance in [six/three] to earn 250 tokens for

yourself)

6 Donations (300 tokens for DWB, and one

chance in [six/three] to earn 300 tokens for

[him/her]self)

6 Donations (300 tokens for DWB, and one

chance in [six/three] to earn 300 tokens for

yourself)

7 Donations (350 tokens for DWB, and one

chance in [six/three] to earn 350 tokens for

[him/her]self)

7 Donations (350 tokens for DWB, and one

chance in [six/three] to earn 350 tokens for

yourself)

8 Donations (400 tokens for DWB, and one

chance in [six/three] to earn 400 tokens for

[him/her]self)

8 Donations (400 tokens for DWB, and one

chance in [six/three] to earn 400 tokens for

yourself)

9 Donations (450 tokens for DWB, and one

chance in [six/three] to earn 450 tokens for

[him/her]self)

9 Donations (450 tokens for DWB, and one

chance in [six/three] to earn 450 tokens for

yourself)

10 Donations (500 tokens for DWB, and one

chance in [six/three] to earn 500 tokens for

[him/her]self)

10 Donations (500 tokens for DWB, and one

chance in [six/three] to earn 500 tokens for

yourselfa )

aText displayed only if private incentives
are available with positive ex-interim proba-
bility.
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B.3.9 Page 8: Donation Task

You have chosen to make [D] donations. For this you will have to complete [D×100]

keystroke sequences to generate these donations

Please complete the donation to Doctors without Borders by pressing w e on your

keyboard.

B.3.10 Page 9: Short Questionnaire

Thank you for completing the donation task. Please fill out the short questionnaire

below and then go to the next page to review payoffs and complete the HIT.

You and your partner could earn 20 tokens for guessing correctly how many do-

nations the other did. Aside from the guessing question, was it clear to you that the

number of donations that YOU made was not directly affecting the payoff of the

other player? [Yes/No]

You and your partner could earn 20 tokens for guessing correctly how many do-

nations the other did. Aside from the guessing question, was it clear to you that the

number of donations that the OTHER made was not directly affecting your payoff?

[Yes/No]

Did you realize that the amount donated to charity was increasing in the dona-

tions that both you and the other player made? [Yes/No]

In choosing how many donations to make, were you influenced by the thought

of the number of donations the other person was going to make? [Yes/No]

Expecting that the other person could make more donations, makes you want to

donate [More/Less/Indifferent]

In other contexts, when you are about to make a charitable donation, do you ever

consider whether and how much other people are contributing to the same cause?

[Always/Very often/Sometimes/Rarely/Never]

In other contexts, when you are about to make a charitable donation, expecting

that other people could make more donations, makes you want to donate [More/Less/Indifferent]

Please recall the screen where you chose how many donations to make. What
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were the chances YOU had to win the lottery for participating in the donation task?

[No chances/One chance in six/One chance in three/Cannot recall]

Please recall the screen where you chose how many donations to make. What

were the chances the OTHER player had to win the lottery for participating in the

donation task? [No chances/One chance in six/One chance in three/Cannot recall]9

9Questions displayed only if incentives were available.

172



Appendix C

Appendix to Chapter 3

C.1 Appendix: Proofs

Proof of Proposition 1. The proposition is composed of two statements.

First statement: ”A dual market for donations increases contributions compared to a single

market where no incentives are available.”

When actions are private, the utility of any agent i can be re-written as

Ui(d, y) =

 [ai(B − y) + y − c]d, Dual Market: y ∈ {0, ỹ}

[aiB − c]d, Single Market - No Incentives y = 0

Availability of incentives ỹ > 0 does not affect donation behavior of highly altruis-

tic agents (ai > 1), who can choose to turn down the incentive, gaining utility

aiB − c > ai(B − ỹ) + ỹ − c.

At the same time, the availability of incentives get agents for whom

aiB − c < 0 < ai(B − ỹ) + ỹ − c

involved in the donation.

When actions take place in public, the same as above applies for image-indifferent

agents. Image-concerned agents will now focus instead on taking the action that sends

the best possible signal about their degree of altruism. Independence in the distribu-

tion of the degree of altruism and image concern implies that image-concerned agents

would never refrain from donating, as doing so would send the worst possible signal

about their degree of altruism.

Second statement: ”Compared to a single market where conditional incentives are au-
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tomatic and cannot be turned down, allowing to turn down incentives reduces the cost of

collection without affecting the number of donations.”

When actions are private, the utility of any agent i can be re-written as

Ui(d, y) =

 [ai(B − y) + y − c]d, Dual Market: y ∈ {0, ỹ}

[ai(B − ỹ) + ỹ − c]d, Single Market - with Incentives

Define the share of highly altruistic agents as s(a) = Pr(ai > 1). Because B > c,

a s(a) share of agents would donate irrespective of the availability of incentives, even

though their intrinsic motivation to donate is partially crowded out in a single market

with incentives. Allowing agents, in a dual market, to sort out of incentives un-does

the described crowding out of intrinsic motivation to donate and reduces the average

cost of collection.

When actions take place in public, the same as in private applies for image-indifferent

agents. For image concerned agents, we need to show that participation is unaffected

by the possibility of turning down incentives. Therefore, we need to show that in nei-

ther a single incentivized market nor in a dual market image concerned agents want

to abstein from donating. The proof goes by contradiction.

In a dual market, suppose there exists a pure strategy equilibrium in which all

image concerned agents were to not donate. Any one of these agents could deviate

from the equilibrium by donating and turning down the compensation to mimic the

most altruistic image indifferent agents. Such deviation would improve the reputation

of this agent, hence her utility. A contradiction.

Similarly, in the single incentivized market the profitable deviation is represented

by the reputational gain of donating with incentives.
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C.2 Appendix: Additional Tables

Table C.2.1: Poisson Regression for Total Individual Donations: Semi-Elasticities (Co-

efficient Estimates and Standard Errors in Parentheses)

Dependent variable: # of donations over the three rounds

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

a) Treatments

Paid&Choose (baseline Not Paid) 0.232∗ 0.232∗ 0.261∗∗ 0.260∗∗ 0.294∗∗

(0.133) (0.132) (0.121) (0.121) (0.120)

Public (baseline Private) 0.290∗∗ 0.298∗∗ 0.299∗∗ 0.301∗∗ 0.320∗∗

(0.141) (0.140) (0.132) (0.131) (0.129)

Paid&Choose × Public -0.004 -0.008 0.021 0.020 -0.010

(0.163) (0.162) (0.152) (0.152) (0.150)

b) Controls

Female 0.151∗∗ 0.048 0.019

(0.075) (0.070) (0.070)

DG: Dictator kept -0.062∗∗∗ -0.061∗∗∗ -0.057∗∗∗

(0.009) (0.009) (0.009)

Other controls No No No No Yes

Observations 329 329 329 329 329

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Standard errors are clustered at individual level. NOT PAID is the base market design treatment.

PRIVATE is the base visibility treatment. Other controls include age, chosen charity, and individual rating of

chosen charity.
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Table C.2.2: Random Effects Regressions: Relative Risk Ratios (Coefficient Estimates

and Standard Errors in Parentheses)

Dependent variable: Incentive Choice

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

a) Treatment

Public 1.747 1.652 1.862 1.705 2.229

(1.278) (1.155) (1.439) (1.257) (1.585)

b) Controls

Female 0.719 0.552 0.601

(0.531) (0.420) (0.456)

DG: Tokens kept 0.928 0.915 0.934

(0.104) (0.102) (0.104)

Other controls No No No No Yes

Observations 378 378 378 378 378

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01 for relative risk ratios different from unity.

Notes: Standard errors are clustered at the individual level. PRIVATE is the base visibil-

ity treatment. The incentive choice dependent variable only applies to the 126 subjects

in CHOOSE treatment over three rounds. Incentive choice takes value ”0” if subject

skips, ”1” if participates unpaid, and ”2” if participates paid to the donation task in a

given round. The table reports relative risk ratio for outcome ”1” unpaid participation

and base outcome ”2” paid participation.
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Table C.2.3: Poisson Regression for Total Individual Donations: Semi-Elasticities (Co-

efficient Estimates and Standard Errors in Parentheses)

Incentive Treatment Subsamples

Not paid Paid Choose

(1) (2) (3)

a) Gender dummy × visibility treatment

Public 0.483∗ 0.342 0.713∗∗∗

(0.253) (0.210) (0.268)

Female 0.230 0.086 0.357

(0.242) (0.196) (0.258)

Public × Female -0.285 0.026 -0.584∗

(0.293) (0.251) (0.315)

b) Controls

DG: Tokens kept -0.050∗∗∗ -0.053∗∗∗ -0.083∗∗∗

(0.015) (0.015) (0.019)

Observations 93 110 126

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Standard errors are clustered at individual level. NOT PAID

is the base market design treatment. PRIVATE is the base visibility

treatment. DG refers to the dictator game, in which we gave 20

experimental tokens to subjects and asked them how many they

would like to keep.
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Table C.2.4: Poisson Regression for Total Individual Donations (Coefficient Estimates

and Standard Errors in Parentheses)

Dependent variable: # of donations over the three rounds

Semi-elasticities Average marginal effects

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

a) Treatments

Paid 0.149 0.183 0.205 0.268∗∗ 0.322∗∗∗ 0.333∗∗∗

(0.157) (0.142) (0.140) (0.129) (0.121) (0.118)

Choose 0.294∗∗ 0.318∗∗ 0.363∗∗∗ 0.409∗∗∗ 0.476∗∗∗ 0.512∗∗∗

(0.145) (0.131) (0.131) (0.128) (0.117) (0.118)

Public 0.290∗∗ 0.301∗∗ 0.320∗∗ 0.451∗∗∗ 0.496∗∗∗ 0.492∗∗∗

(0.141) (0.131) (0.129) (0.107) (0.098) (0.097)

Paid × Public 0.056 0.065 0.043

(0.189) (0.175) (0.172)

Choose × Public -0.044 -0.008 -0.043

(0.179) (0.165) (0.163)

b) Controls

Female 0.040 0.010 0.064 0.016

(0.069) (0.070) (0.109) (0.111)

DG: Tokens kept -0.062∗∗∗ -0.057∗∗∗ -0.097∗∗∗ -0.091∗∗∗

(0.009) (0.009) (0.013) (0.013)

Other controls No No Yes No No Yes

Observations 329 329 329 329 329 329

∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01

Notes: Standard errors are clustered at individual level. NOT PAID is the base market design treatment.

PRIVATE is the base visibility treatment. DG refers to the dictator game, in which we gave 20 experimental

tokens to subjects and asked them how many they would like to keep. Other controls include age, chosen

charity, and individual rating of chosen charity.
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