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Abstract

Nudging cooperation *
This paper experimentally studies two simple interventions aimed at increasing
public goods provision in settings in which accurate feedback about contributions
is not available. The first intervention aims to exploit lying aversion by requiring
subjects to send a non-verifiable ex post announcement about their contribution.
The second intervention aims to nudge participants to higher contribution levels
by simply labeling contributions of 16 or above as being ‘good’. We find that the ex
post announcement mechanism does not have a significant effect on the cooperation rate. However, the nudge leads to a striking increase in the cooperation rate.
We provide suggestive evidence that the nudge we use provides subjects with a
focal point, helping conditional cooperators to coordinate their contributions.
Moreover, despite the lack of monetary incentives to lie, we find that a significant
minority of subjects inflate their announcements.
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Introduction

Contributing zero in the linear public goods game is a dominant strategy, yet in many circumstances
we observe positive levels of cooperation (Ledyard, 1997). This has generated a large literature
that has sought to understand the mechanisms that sustain and erode cooperation (see Chaudhuri
(2011) for a review). However, many of the mechanisms that might normally sustain cooperation
are ruled out in contexts with low observability—i.e. where it is costly or impossible to observe
individual contribution levels.1
In this paper, we study how two fairly weak, but easily implementable, manipulations of the
choice environment affect cooperation among strangers in a one-shot public goods game. In the
resulting two-by-two experimental design, we consider two possible interventions suitable for encouraging cooperation in social dilemma contexts with low observability.
In the first treatment dimension, N UDGE, we ask whether providing a simple cooperation nudge
can induce increased contributions.2 More specifically, in the instructions for the N UDGE treatment, we provided subjects with a salient focal point that unambiguously divided the decision
space in two—the socially desirable contribution levels above the focal point, and the socially
undesirable below. The motivation for the nudge draws on insights from two distinct literatures.
Firstly, moral suasion and recommendations have been found to increase contributions in certain
experimental public goods games (Croson and Marks, 2001; Dal Bó and Dal Bó, 2014). Secondly,
provision of a focal point may help to resolve the coordination problem that arises when a public goods game is played by individuals motivated by reciprocity (Schelling, 1960; Rabin, 1993;
Mehta et al., 1994).3
In the second treatment dimension, A NNOUNCE, we ask whether simply requiring individuals
to announce how much they contributed ex post could increase contribution levels. The motivation
1

Such mechanisms include monetary and non-monetary punishment (Fehr and Gächter, 2000; Masclet et al., 2003;
Cinyabuguma et al., 2005), reputational and social image concerns (Andreoni and Petrie, 2004; Rege and Telle, 2004),
and endogenous and exogenous assortative group formation (Page et al., 2005; Gunnthorsdottir et al., 2007), among
others.
2
“Nudging” refers to the act of subtly designing the non-pecuniary elements of the choice environment so as to
increase the likelihood of desired behavior. The seminal reference is Thaler and Sunstein (2008).
3
More specifically, this assertion is a consequence of the following logical steps: (i) that a public goods game
may constitute a coordination game when considering social utiliy (Rege and Telle, 2004), which is supported by
substantial evidence documenting the existence of conditional cooperators (see, e.g., Fischbacher et al. (2001)), and
(ii) in coordination games the provision of a focal point can help individuals to coordinate (Schelling, 1960; Mehta
et al., 1994). Combining these two insights suggests that the provision of a focal point could help subjects to coordinate
in a public goods game setting.
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for this stems from the recent literature on lying aversion4 , as well as the literature on shame
and guilt.5 In particular, we posit that the announcement could increase contribution levels if (a)
subjects are averse to lying, and (b) if they suffer a psychological cost (e.g. guilt) when (truthfully)
announcing a low contribution level.6 The first condition implies a cost for free-riding and lying
about it, while the second condition implies a cost for free-riding and reporting it truthfully. Taken
together, if an individual anticipates these costs, one option available to her is to increase her
contribution level to avoid both: (i) lying, and (ii) the psychological cost of announcing a low
contribution.7
Strikingly, we find strong support for the hypothesis that a simple nudge increases contributions. Subjects contribute over 40% more on average when provided with a nudge towards cooperating. Furthermore, in both N UDGE treatments, the median subject contributes exactly the value
of the focal point (80% of her endowment). This is in a stark contrast to a median below 40% of
the endowment in the two treatments without the focal point. We show that this upward shift in
contributions is accompanied by an upward shift in beliefs about others’ contribution levels. This
is consistent with the explanation that the focal point helps participants to coordinate.
Interestingly, we find that ex post announcements have no influence on contribution levels.
However, surprisingly, we find that a non-negligible proportion (13%) of all individuals lie about
their contribution level, even though there are no monetary, strategic, or social image incentives
to do so. Furthermore, of those who chose the Nash equilibrium strategy of contributing zero
to the public good, 27% then lied about their contribution level when making their anonymous
announcement. This is striking in light of the large literature that finds unambiguously that a large
proportion of individuals prefer to tell the truth even when it is harmful to them, and/or others (Erat
and Gneezy, 2012; Abeler et al., 2014; Gneezy et al., 2018; Abeler et al., 2018). To our knowledge,
we are the first to document that a significant minority of subjects are willing to lie although there
are no direct or indirect (strategic or monetary) incentives to do so. One potential explanation is
4
See, e.g, Gneezy (2005); Erat and Gneezy (2012); Fischbacher and Föllmi-Heusi (2013); Gibson et al. (2013);
Serra-Garcia et al. (2013); Abeler et al. (2014); Gneezy et al. (2018).
5
See, e.g., Tangney et al. (1996); Smith et al. (2002); Battigalli and Dufwenberg (2007); Ellingsen et al. (2010);
Battigalli et al. (2013). We use the term ‘guilt’ in a colloquial sense, referring to the negative affect one experiences
after failing to meet one’s personal moral standards. However, guilt in the sense of Battigalli and Dufwenberg (2007)
also fits our setting.
6
The psychological cost we have in mind is akin to the cost one would repeatedly experience if one refused to give
money to a beggar and was afterwards reminded of the refusal on a daily basis.
7
Importantly, in order to focus solely on the role played by lying aversion and shame/guilt concerns, we implemented a fairly weak version of the ex post announcement intervention. In particular, we ruled out strategic concerns,
social image concerns and reputational concerns by using announcements that are non-verifiable and anonymous in a
one-shot public goods game.
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that for these subjects the psychological cost of announcing their selfish choice is higher than the
cost of telling an anonymous lie.
The rest of the paper is organized as follows. Section 2 describes the experimental design,
while the theoretical predictions are derived in Section 3. Section 4 presents our results, followed
by a discussion in Section 5. Section 6 concludes.

2

Experimental design

2.1

The public goods game

Our experiment is embedded in a standard linear public goods game. Public goods games reflect
the central characteristics of many economically important situations in which individuals face a
tension between advancing their private interests and cooperating for the benefit of the group. We
study possible channels for inducing cooperation in the subset of social dilemma situations where
it is difficult to observe individual contribution levels since these are precisely the situations where
it is most challenging to induce cooperation. Furthermore, the use of a public goods game allows
us to study the underlying psychological motivations for cooperation relevant for a wide range of
important social interactions.
In the experiment, subjects are randomly assigned to groups of four. Every subject is endowed
with 20 experimental points and has to decide how many of these to contribute to a group project
and how many to keep for herself. Every point kept increases individual earnings by one point.
The sum of all points contributed to the group project is multiplied by 1.4 and divided equally
among the four group members. Thus, subject i0 s monetary payoff from the game is given by:
πim

= 20 − gi + 0.35

4
X

gj ,

(1)

j=1

where gj denotes the contribution to the group project by group member j.
The marginal per capita return (MPCR) of a contribution to the group is 0.35. Since it is less
than unity, the dominant strategy for a selfish subject is to contribute nothing. Thus free-riding by
all group members is the unique Nash equilibrium of the game in terms of material gain.8 In the
8

The Nash equilibrium payoff is 20 points for all group members. By contrast, since 4 · 0.35 > 1, the socially
efficient outcome is that every group member contributes their full endowment, which results in individual earnings of
28 points. An individual subject’s payoff is maximized if she contributes zero points to the group project but the rest
of her group contributes full, in which case the free-rider earns 41 points.
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treatment conditions below, we study whether tweaking the choice environment can induce higher
cooperation levels by magnifying various intrinsic motives.

2.2

Treatments

We implemented four treatments: BASELINE, A NNOUNCE, N UDGE, and N UDGE + A NNOUNCE.9
In each treatment, subjects played the linear public goods game described above once. After the
public goods game, subjects completed a short survey that gathered demographic information, as
well as information about their social preferences. Feedback about earnings was only provided
at the very end of the experiment. In all treatments, subjects were required to answer a series of
control questions to ensure comprehension before making their contribution decisions.
Table 1: Treatment Conditions
No announcement

Ex post announcement

Neutral instructions

BASELINE

A NNOUNCE

Nudging instructions

N UDGE

N UDGE + A NNOUNCE

In the BASELINE treatment, instructions for the game were written using neutral terms. The
N UDGE treatment was exactly the same as BASELINE with the exception of the following adjustments aimed at inducing a valenced focal point. At the end of the instructions for BASELINE,
subjects were additionally told that if everyone contributes to the group project it would be beneficial for the group. A contribution of “16 or greater” would be labelled as a “good” contribution,
and a contribution of “15 or below” would be labelled as a “bad” contribution. Finally, “good”
contributions were written in green, while “bad” contributions were written in red. (Please refer
to the instructions in Appendix C for further details.) This framing serves two purposes. First, it
highlights the moral dimension of the contribution decision. Second, it introduces a salient focal
contribution level of 16 that unambiguously divides the decision space into socially desirable and
socially undesirable contributions.
9

See Appendix C for instructions for treatment N UDGE + A NNOUNCE. The full set of instructions is available
from the authors.
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In the A NNOUNCE treatment, subjects were told that they would be asked to announce how
much they contributed after making their contribution decisions. This announcement was anonymous and non-verifiable by other subjects. Individual announcements were then revealed to the
other group members on the computer screen, with anonymous player labels. Subjects were therefore free to announce any integer in the interval [0, 20]. Importantly, the announcement procedure
was described to the subjects in the instructions before the contribution decisions were made, so
subjects could anticipate having to make the announcement.
The N UDGE + A NNOUNCE treatment was identical to the N UDGE treatment, with the addition
of an announcement stage that was the same as the one in the A NNOUNCE treatment. The objective
of this treatment was to test for the presence of an interaction effect between the two mechanisms
targeted in the N UDGE and A NNOUNCE treatments.

2.3

Belief elicitation

It has been well documented that people tend to be conditional cooperators in public goods games,
with their contribution level depending on their belief about others’ contribution levels. It is therefore important to measure how subjects’ beliefs shift across the different treatment conditions. In
particular, the argument for providing a focal point to shift contribution levels relies directly on a
shift in subjects’ beliefs regarding others’ contribution levels (thereby facilitating coordination at
the focal point by conditional cooperators).
In order to better understand the mechanisms driving changes in contribution levels, we therefore elicited subjects’ first order beliefs regarding the contribution choices of their group members.
More specifically, in all treatments after the contribution decision, we first elicited subjects’ beliefs
about the average contribution of the other three group members. In addition, in the
A NNOUNCE and the N UDGE + A NNOUNCE treatments we also elicited subjects’ beliefs about
the individual contributions of each of their group members. This was done after the contribution
announcements were made and anonymously revealed to the group. This second belief elicitation
allows us to analyse how beliefs react to the announcements.
We incentivized both belief elicitation tasks using the commonly used quadratic scoring rule
(QSR) reward function.10 Specifically, in the first belief elicitation the reward for subject i with a
10

We chose to provide incentives for reporting accurate beliefs despite an earlier finding that reported beliefs in a
public goods game are only marginally more accurate when the elicitation is incentivized (Gächter and Renner, 2010).
Since the contribution stage precedes both belief elicitation tasks, and since the elicitation tasks were unexpected at
the time of making the contribution decision, providing incentives for accurate beliefs should not affect contribution
decisions.
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stated belief b̄i ∈ [0, 20] was
πiB1


=8−8

b̄i − ḡ−i
20

2
,

where ḡ−i denotes the average contribution by the other three group members.
In the second belief elicitation, the reward for subject i with a stated belief bji about group
member j 0 s contribution was
!
B2
πi,j

bji − gj
20

=8−8

2

.

However, in the second belief elicitation subjects were informed that only one of the three stated
beliefs would become payoff relevant. The payoff relevant belief was chosen randomly.
After the belief elicitation stage, the subjects were asked to complete a short survey on otherregarding preferences and demographics. Finally, each subject’s earnings from the public goods
game and the belief elicitation(s) were summed and converted to euros using an exchange rate of
4 points = 1 EUR.

2.4

Procedures

We conducted fourteen sessions with 24 subjects in the WZB-TU experimental laboratory in
Berlin. In each session, we implemented one treatment condition. A total of 336 subjects, predominantly students in universities in Berlin, participated in the experiment.11 Participants were
solicited through an online database using ORSEE (Greiner, 2015), and the experiment was run
using the experiment software oTree (Chen et al., 2016). In each session, subjects participated in
two experiments. First, they participated in an investment game that is completely unrelated to the
current paper, and second they played the one-shot public goods game studied here.12 Sessions
lasted up to 90 min, and participants earned, on average, 6 EUR for the public goods game, 1.8
EUR for the first belief elicitation, and 1.8 EUR for the second belief elicitation. In addition, they
received a 5 EUR showup fee and their earnings from the investment game.
11

There were 96 participants in each of the two A NNOUNCE treatments, and 72 participants in the other two treatments with no announcement stage. The rationale for having an additional session for each of the announcement
treatments was to facilitate studying lying behavior, which could only be observed in these two A NNOUNCE treatments, and has a relatively low baseline level.
12
The treatments of the two experiments were chosen independently of one another, and it was explicity and clearly
stated to subjects that the two games were completely independent of one another. The first game did not study social
preferences nor social norms, and feedback on earnings from it was only disclosed at the end of the whole session.
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3

Predictions

In this section we outline our main hypotheses for each of the treatment conditions. Appendix A
provides a more detailed discussion through means of a simple model.

3.1

Nudging

To understand how how our treatment manipulations translate into contribution decisions, we consider a simple model of individual decision making which incorporates the idea that an individual
might experience disutility when her contribution level diverges from a benchmark personal reference contribution level. More specifically, we assume, firstly, that an individual cares about
her monetary earnings, πi , which is given by equation 1.13 Secondly, she may suffer a disutility
λi (gi − Ni )2 , if her contribution, gi , differs from her reference contribution, Ni . The parameter
λi ≥ 0 represents the weight the individual puts on this intrinsic component of her utility. The
personal reference contribution level may reflect either the individual’s view of what is the morally
appropriate contribution level, or of what her peers contribute on average.14 Thus, we assume that
an individual maximizes the expectation (with respect to the contributions by her group members)
of the utility function:
Ui (gi , g−i ; Ni ) = πim (gi , g−i ) − λi (gi − Ni )2 ,

(2)

in which (gi , g−i ) is the vector of contributions by i’s group.
In the instructions for the N UDGE treatment, contributions of “16 or greater” were labelled as
“good” and contributions of “15 or below“ as “bad”. We expect this nudge to essentially have
two effects. Firstly, appealing to the normative nature of the contribution decision may affect
subjects’ preferences, independent of what they think others will do. Specifically, we posit that
normative appeals increase the contribution level that subjects consider appropriate. Secondly, the
nudge likely affects subjects’ beliefs about others’ contributions. Based on previous literature, we
expect the beliefs to shift upwards, on average, and at the same time largely cluster at the natural
focal point of 16. Therefore, in terms of our model, we expect the N UDGE treatment to increase
the expected value of Ni . This leads to an increase in the average contribution. In Appendix A
13

For simplicity, we assume that the individual is risk neutral with respect to her own monetary earnings.
In the former case Ni is fixed and known to the individual ex ante. Hence, the individual can be seen as following
a form of deontological ethics. In the latter case, Ni is the average contribution by the individual’s group members,
and is thus only known to the individual ex post, which means she has to act on the basis of her expectation of Ni . An
individual of this type is thus motivated by reciprocal concerns (Rabin, 1993).
14
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we derive the result formally. The following summarizes our hypotheses regarding the treatment
effect on contribution levels in the N UDGE treatment.
Hypothesis 1. (i) The average contribution is higher in the N UDGE treatment relative to
the BASELINE treatment. (ii) The fraction of contributions above sixteen is higher and the
fraction of intermediate level contributions (i.e. between 1 and 15) is lower in the N UDGE
treatment relative to the BASELINE treatment.

3.2

Ex post announcements

In the A NNOUNCE treatment, we add anonymous non-verifiable ex post announcements to test
whether an aversion to lying can help to sustain cooperation. The basic intuition of this treatment is that when we introduce the ex post announcements, individuals may face two additional
psychological motives relative to the BASELINE treatment, namely (i) a cost of lying, and (ii) a
psychological cost (e.g. shame or guilt) to announcing a selfish low contribution level. The anticipation of these two costs may influence behavior. If the two psychological costs are sufficiently
high to dominate the monetary benefits of making a low contribution, the individual may increase
her contribution level. Alternatively, she may leave her contribution level unaffected, and pay one
of the two psychological costs. We summarize our hypothesis as follows:
Hypothesis 2. The average contribution in the A NNOUNCE treatment is higher than the
average contribution in the BASELINE treatment.

3.3

Interaction effects

Lastly, we test for an interaction effect between the two mechanisms under consideration. We posit
that there are two mutually exclusive possibilities. On the one hand, if the N UDGE treatment is
effective at increasing the intrinsic incentives to choose a contribution level above 16, then by the
same psychological rationale, it may also increase the psychological cost of (truthfully) announcing a contribution level below 16. This implies that the effect of introducing the announcement
mechanism is more pronounced when combined with the moral nudge than without it. This logic
leads to Hypothesis 3a.
Hypothesis 3a. The increase in average contributions in the N UDGE + A NNOUNCE treatment relative to the N UDGE treatment is larger than the increase in average contributions in
the A NNOUNCE treatment relative to the BASELINE treatment.
9

On the other hand, if the N UDGE treatment is very effective, there might not be much scope
for improvement anymore in the N UDGE +A NNOUNCE treatment. This implies that the effect
of introducing the announcement mechanism is more pronounced without the moral nudge than
with it, generating Hypothesis 3b.15 We summarize this idea in the following hypothesis that is
complementary to 3a (i.e. Hypotheses 3a and 3b are mutually exclusive).
Hypothesis 3b. The increase in average contributions in the A NNOUNCE treatment relative to the BASELINE treatment is larger than the increase in average contributions in the
N UDGE + A NNOUNCE treatment relative to the N UDGE treatment.
Therefore, in the scenario where the N UDGE treatment alone has a small effect relative to the
BASELINE, hypothesis 3a is the appropriate one. However, in the scenario where the N UDGE
treatment alone has a large effect relative to the BASELINE, hypothesis 3b is the appropriate one.
Essentially, if the nudge alone succeeds in achieving high contribution levels, there remains no
scope for a strong interaction effect.

4

Results

We start by examining how contribution choices are influenced by the treatment condition. Thereafter, we provide insight into the mechanisms driving the observed pattern of contributions by
focusing on the roles played by beliefs and lying aversion in shaping behavior. Table 2 provides
a descriptive overview of the data. Figure 1 displays the mean and median contribution levels in
each treatment, denoted as a percentage of the maximum possible contribution. Consistent with
the prior literature, in the BASELINE treatment we observe the majority of subjects making positive contributions, with an average contribution level of 41%. However, it is immediately apparent
from the figure that nudging cooperation has a large influence on contribution levels, increasing
the average contribution by over 40% to a contribution level of 58% in the N UDGE treatment.
Furthermore, the median contribution doubles from 40% to 80% to lie exactly at the focal contribution level of 16. A one-sided Wilcoxon rank-sum test (WRS) confirms that the increase in
contributions in the N UDGE treatment relative to the BASELINE treatment is highly statistically
significant (p = 0.004). This suggests that a substantial proportion of subjects are increasing their
contribution level to coordinate at (or above) the focal point.
In contrast, the ex post announcements appear not to have shifted average contribution levels.
There is no increase in mean contributions in the A NNOUNCE treatment relative to the BASELINE
15

Again, we refer to interested reader to Appendix A for further details.

10

treatment (WRS, one-sided, p = 0.63), nor in the N UDGE + A NNOUNCE treatment relative to the
N UDGE treatment (WRS, one-sided, p = 0.48). One reason for this is that since the announcements were anonymous, the intrinsic guilt/shame costs of announcing a low contribution level were
perhaps not large enough to outweigh the material costs of choosing a higher contribution level.
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58.06
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37.50
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39.58
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Figure 1: Contribution levels across treatments (mean and median)

Baseline

Announce
Mean

Nudge

Nudge + Announce

Median

Having demonstrated the pattern of contributions generated by the treatments, the discussion
below sheds some light on the channels driving this pattern of behavior.
In Section 4.1 we show that the increase in contribution levels generated by providing a nudge
is associated with an upward shift in beliefs of similar magnitude. This evidence is consistent with
the explanation that many participants are conditional cooperators, and the focal point simply
provides them with an opportunity to coordinate.
Section 4.2 studies part (ii) of Hypothesis 1 by presenting evidence regarding the influence that
the treatment has on the distribution of contributions. In particular, we show that, consistent with
Hypothesis 1(ii), nudging cooperation operates predominantly by shifting individuals who would
otherwise have contributed between 5% and 79% to increase their contribution level to above 80%.
In particular, the proportion contributing nothing remains relatively stable.
Section 4.3 turns attention to studying lying behavior, seeking to explain why Hypotheses 2
11

and 3 were rejected. In particular, we show that among individuals who contribute nothing, more
than 25% choose to lie about their contribution. This is striking as these subjects have no monetary
or strategic incentives to lie.
Table 2: General descriptive statistics

BASELINE
A NNOUNCE
N UDGE
N UDGE + A NNOUNCE

N

Average
contribution

72
96
72
96

41.0 (36.0)
39.6 (38.8)
58.0 (40.7)
60.0 (39.0)

Average
Percentage
ex ante belief
lying
48.6 (25.2)
47.8 (27.4)
63.8 (26.6)
67.7 (24.6)

Average lie
Average
among liars ex post belief

12.5

57.5 (31.9)

41.6 (24.1)

13.5

50 (41.6)

61.4 (22.4)

Notes: (i) Standard deviations are shown in brackets.
(ii) Contributions, beliefs and lie magnitudes are expressed as a percentage of the maximum.

4.1

The role of beliefs in cooperating

Several models have been suggested for understanding contribution choices in the realm of social
dilemmas. An important class of these models are motivated by the empirical observation that
subjects appear to behave like conditional cooperators, making their contribution choices as an
increasing function of their beliefs about others’ contributions (Keser and Van Winden, 2000; Fischbacher et al., 2001; Frey and Meier, 2004). This class includes models focusing on distributional
concerns over outcomes (Fehr and Schmidt, 1999; Bolton and Ockenfels, 2000) and models of intentions based reciprocity (Rabin, 1993; Dufwenberg and Kirchsteiger, 2004). For these models,
subjects’ beliefs about others’ actions are an important determinant of contributions in the public
goods game. The models would thus predict that providing a focal point would allow subjects to
coordinate on it by shifting both their beliefs about others’ contributions, and their own contributions to the focal point. In this section, we therefore study the role played by beliefs about others’
contribution choices, in order to assess whether behavior is consistent with this class of models
and to gain greater insight into the underlying mechanism driving the higher contributions in the
N UDGE treatments.
Table 3 reports the regression estimates showing the influence of the treatments on contribution
levels and ex ante beliefs (i.e. prior to receiving the announcements from group members).16 In
particular, column (1a) shows that providing the nudge increased average contributions by 17.1
percentage points. Interestingly, column (1b) shows a similar upward shift in subjects beliefs
16
In Table 3, the treatment dummy variables are defined as follows. TN = 1 for individuals in the N UDGE or
N UDGE + A NNOUNCE treatments. Similarly, TA = 1 for individuals in the A NNOUNCE or N UDGE + A NNOUNCE
treatments. TN ∗ TA = 1 for individuals in the N UDGE + A NNOUNCE treatment.
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about the average contribution level of their group members of 15.1 percentage points. Columns
(1a) and (1b) therefore provide suggestive evidence that the treatment effect is mediated by shifting
beliefs, which then induces higher contributions by the conditional cooperators. This is further
supported by the results in column (2a), which show that a one percentage point increase in an
individual’s ex ante belief is associated with a one percentage point increase in her contribution
choice. Furthermore, column (2b) shows that after controlling for beliefs, the nudge has no further
effect on contributions.
This evidence is consistent with the idea that the treatment works by allowing individuals to
coordinate on a commonly known focal point. It does this by shifting beliefs about what others
will do, thereby leading to a shift in one’s own contribution choices.
Table 3: Treatment Effect
Contributions
(1a)

Ex Ante Beliefs
(1b)

Contributions
(2a)

Contributions
(2b)

Nudge (TN = 1)

17.1∗∗∗
(6.45)

15.1∗∗∗
(4.35)

1.6
(5.11)

Announcement (TA = 1)

-1.4
(5.84)

-0.9
(4.10)

-0.5
(4.35)

Nudge * Announcement
(TN ∗ TA = 1)

3.3
(8.57)

4.8
(5.76)

-1.6
(6.28)

Treatments

Ex ante belief

Constant
Observations
Adjusted R2

1.0∗∗∗
(0.05)

1.0∗∗∗
(0.06)

41.0∗∗∗
(4.28)

48.6∗∗∗
(2.99)

-8.9∗∗
(3.16)

-8.7∗∗
(3.97)

336
0.049

336
0.102

336
0.500

336
0.496

Notes: (i) Robust standard errors in parentheses ( ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01 )
(ii) The regression includes a binary dummy variable for the nudge treatment, a binary dummy variable for the
announce treatment, and a dummy for the interaction effect (as opposed to a dummy variable for each treatment).
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4.2

Heterogeneity in contribution distributions

In Hypothesis 1(ii) we posited that the nudge would impact predominantly individuals who receive
some intrinsic reward from contributing, and therefore would have been likely to contribute more
than zero in the BASELINE treatment (see also Appendix A). This implies that the treatment effect
would operate primarily by shifting individuals who were contributing between 1 and 15 (i.e. 5%
to 75%) to a contribution level of at least 16 (i.e. 80%). Figure 2 shows that this hypothesis
is supported in the data.17 In particular, the proportion of individuals contributing zero remains
relatively stable across the four treatment groups, averaging 23.1% in the two N UDGE treatments,
and 29.8% in the two N ON -N UDGE treatments. This finding is consistent with our explanation
that the N UDGE treatment has no impact on individuals who are not motivated by other-regarding
concerns.18
Figure 2: Distribution of contribution levels
Announce

80

Baseline

60

55.56

0

25.00

18.06

20

40

26.39

Exactly 0%

1 to 79%

Above 80%

Exactly 0%

Above 80%

Nudge + Announce

60

80

Nudge

1 to 79%

53.13

51.39

40

Percentage of Subjects (%)

42.71
32.29

23.61

Exactly 0%

1 to 79%

21.88

25.00

Exactly 0%

1 to 79%

0

20

25.00

Above 80%

Above 80%

On the contrary, the proportion contributing above the focal point (i.e. at least 80%) more than
17

In Figure 5 in Appendix B we provide the full distribution of contributions in each treatment. A Kruskal-Wallis
test confirms that the (population) contribution distributions are significantly different across treatments (p < 0.001).
18
The proportion of selfish money-maximizers in our experiment is in line with previous findings. For example, Fischbacher et al. (2001) observe that around 30% of their subjects were (unconditional) free riders. Similarly, Andreoni
and Miller (2002) find that about 25% of their subjects were selfish money-maximizers.
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doubles as a consequence of the nudge, averaging 52.4% in the two treatments with the nudge and
22.0% in the two treatments without it. This implies that the proportion contributing between 5%
and 75% is significantly lower in the two treatments with the nudge than in the two treatments
without it.19
Rege and Telle (2004) consider a similar analysis of the heterogeneity of their treatment effect.
Like us, they observe a fairly stable proportion of non-contributors, and that their social approval
treatment effect operates predominantly by shifting intermediate contributors to high contribution
levels. While their social approval treatment is very different from our N UDGE treatment, the parallels between the results in terms of how treatment influences individuals at different parts of the
distribution are interesting. One explanation is that the intermediate contributors are conditional
cooperators who receive intrinsic rewards from cooperating and who simply hold low beliefs about
the contribution levels of others. In this case, both the social approval treatment of Rege and Telle
(2004) and our N UDGE treatment shift beliefs about others’ contribution levels, facilitating coordination.20

4.3

Lying for self-image

In our predictions section above, we discuss how individuals who have an intrinsic psychological
cost of announcing a selfish, low contribution have two avenues available to them to avoid making this low announcement. They can either increase their contribution level in anticipation of
the shame cost, thereby avoiding it. Or, they can make a low contribution and simply lie about it.
Above, we showed that the A NNOUNCE treatment had no influence on contribution levels, suggesting that the shame cost of the non-contributors was not sufficiently high to affect their contribution
levels. This is perhaps not extremely surprising given that we chose a relatively weak version of
these announcements - i.e. anonymous and non-verifiable. However, given the subtlety of the intervention it is rather surprising that a non-negligible proportion of individuals are willing to lie to
avoid making a low announcement. In particular, 13% of all subjects lie in their announcement.
19

Three Fisher’s exact tests confirm that (i) the proportion of subjects contributing nothing does not differ across
treatments (p = 0.43), (ii) the proportion of subjects contributing between 1 to 15 points differs significantly across
treatments (p < 0.001), and (iii) the proportion of subjects contributing above 16 points differs significantly across
treatments (p < 0.001).
20
In another interesting paper considering the heterogeneity in contribution distributions across treatments in a
public goods game, Andreoni and Petrie (2004) introduce both social image concerns and categorical reporting. Essentially, subjects are asked to publicly announce whether they contributed 0-14 tokens, or 15-20 tokens. While the
category reporting did not increase average contribution levels, it did shift the distribution of contribution choices away
from 1-13, and towards 0 or 15. This is similar to the shift away from intermediate contribution choices observed in
our experiment (although, we don’t observe a shift towards 0).
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However this includes all the individuals who chose high contribution levels and had no motive
to lie. Therefore, it is more informative to examine Figure 3 which displays the proportion of
individuals lying, split by their contribution choice.
Figure 3: Lying as a function of contribution choice
Nudge + Announce
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.2

Fraction lying

.3

0.33

0.17

.1

0.12

0.04

0

0.00

Exactly 0%

1 to 79%

Above 80%

Exactly 0%

1 to 79%

Above 80%

Focusing on the individuals who contributed zero, the rate of lying is 22.6% in A NNOUNCE and
33.3% in N UDGE + A NNOUNCE.21 The rate of lying among free riders differs significantly from
zero in both these treatments (two Binomial tests, p < 0.001). This is striking as these individuals
have absolutely no monetary, strategic nor social image reason for lying. In view of the substantial
literature documenting an aversion to lying, this suggests that for these individuals the guilt/shame
costs of announcing their selfish choice of contributing nothing outweighed any aversion to lying
they may have had. To the best of our knowledge, we are the first to document that a tension
between intrinsic motives can induce lying, when the individuals’ lying aversion is dominated by
another intrinsic motive.22
21

There are 31 individuals who choose to contribute zero in A NNOUNCE and 21 individuals who chose to contribute
zero in N UDGE + A NNOUNCE.
22
As described above, for subjects who would contribute nothing in the BASELINE treatment, we induce a conflict between their intrinsic inclination not to lie, and their intrinsic inclination not to announce their selfishness of
contributing nothing.
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Our finding that many people are willing to lie even if the announcements have no monetary
payoff consequences poses a challenge to the literature on partial honesty, whereby individuals
are assumed to (strictly) prefer to tell the truth if the communication does not affect their monetary
payoff (Matsushima, 2008; Dutta and Sen, 2012; Kartik et al., 2014; Ortner, 2015).
4.3.1

Lying and gender

While we did not have a hypothesis about gender differences in lying behavior, we report here as
a post hoc finding that of the 25 subjects who lied in our experiment 20 were men, 4 were women,
and one subject chose not to answer the gender question. Our data was unbalanced with respect
to gender, but the relative numbers point in the same direction: 17.4% of the men lied, while only
5.4% of the women lied. We can reject the null hypothesis that the decision to lie is independent
of gender (χ2 test, p = 0.03, and Fisher’s exact test, p = 0.02). Thus, we find some evidence that
men are more prone to lie in this context than women.
One potential simple explanation for this result could be that women contribute more, and
therefore have lower (intrinsic) incentives to lie. This explanation would require no statements
about a gender difference in the propensity to lie. However, even when we only look at those
subjects who contributed below 16, and hence had an incentive to lie from the point of view of
impression management, the difference in lying rates between men and women persists: 26.4% of
the men who contributed below 16 lied, while only 7% of the women contributing below 16 lied
(χ2 test, p = 0.02, Fisher’s exact test, p = 0.01).23
Our findings contribute to existing literature on gender differences in lying and truth-telling.
This literature has obtained inconclusive results, with several studies finding that men are more
prone to lie than women (Dreber and Johannesson, 2008; Friesen and Gangadharan, 2012; Abeler
et al., 2014; Conrads et al., 2014), while others finding no significant differences in lying behavior
between men and women (Childs, 2012, 2013; Gylfason et al., 2013). Muehlheusser et al. (2015)
do not find gender differences when decisions are made individually, but when decisions are made
in groups, women-only groups lie significantly less than men-only and mixed groups.
23

Furthermore, since the majority of individuals who contributed below 16 in these two treatments, contributed
zero, if we look at the lying rate for individuals who contributed exactly zero, the pattern is very similar. 16.7% of
the 18 women who contributed zero, lied. In contrast 32.4% of the 34 men who contributed zero, lied about it. This
difference is not significant due to the low number of observations.
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4.4

Ex post beliefs

Recall that in treatments A NNOUNCE and N UDGE + A NNOUNCE, we elicited every subject’s beliefs about the contribution of each of her group members after the announcements were made and
revealed. This allows us to analyze how subjects update their beliefs after seeing the announcements. While belief updating is not the main focus of our study, it is interesting to see how subjects
assess the credibility of others’ announcements when they know that there do not exist monetary
or strategic incentives to lie.
The average ex post belief is 41.6% in the A NNOUNCE treatment, and 61.4% in the N UDGE
+ A NNOUNCE treatment (a two-sided WRS, p = 0.0003).24 The difference is hardly surprising,
considering that both contributions and announcements were higher in N UDGE + A NNOUNCE than
in A NNOUNCE.
More to the point, ex post beliefs are lower than ex ante beliefs in the A NNOUNCE treatment (a
two-sided Wilcoxon signed-rank test (WSR), p = 0.08), as well as in the N UDGE + A NNOUNCE
treatment (a two-sided WSR, p = 0.03). This suggests that ex post beliefs tend to be more accurate
than ex ante beliefs. We test this claim formally by first constructing for each subject a measure of
ex ante belief accuracy and three measures of ex post belief accuracy (one for each group member).
We do this by subtracting the relevant belief from the actual contribution. Within each group, we
then calculate the average ex ante belief accuracy and the average ex post belief accuracy. Average
ex ante belief accuracy in the two treatments with announcements is -1.59 points, while average ex
post belief accuracy is -0.34 points (a two-sided WSR, p = 0.004). While both ex ante and ex post
beliefs tend to be, on average, too optimistic, ex post beliefs are generally much more accurate.25
This finding is interesting in that it shows that announcements do carry informational content.
In general, subjects see the announcements as credible and update their beliefs accordingly, which
results in largely realistic ex post judgments.

5

Discussion

This paper contributes to a rich literature studying how cooperation rates can be strongly influenced
by contextual factors which trigger a particular psychological mechanism. In particular, making
the contribution decision may bring several psychological motives into conflict (e.g. self-interest
and fairness). The resolution of this internal conflict determines the final contribution choice. How24

We respect the independence assumption by basing all our tests in this section on group averages.
These observations hold even if we compare ex ante beliefs to ex post beliefs by treatment. In addition, both ex
ante and ex post beliefs are equally accurate across the two treatments.
25
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ever, external contextual factors can shift the individual’s attention between the different motives,
influencing the weight she places on each motive.26 In the sections below, we discuss how this
paper fits into the important literature studying how the choice environment influences cooperation
rates in social dilemma games.

5.1

Framing, salience and experimenter demand effects

Several papers have studied the role played by framing and social norms in public goods provision
(see, e.g., Andreoni (1995); Cookson (2000); Rege and Telle (2004); Dufwenberg et al. (2011)).
These papers typically take one of two approaches: (i) comparing a ‘give’ versus a ‘take’ framing
of the contribution choice, or (ii) comparing a neutral description of the game with a socially
valenced ‘community’ description of the game in which terms such as ‘cooperate’ and ‘free-ride’
are emphasised.27 Since all our treatments use a ‘give’ frame, our paper relates more closely to the
‘community’ framing literature. Within this literature, Rege and Telle (2004) is perhaps closest to
the current paper, both in terms of the approach taken and their core research objectives.
While Rege and Telle (2004) differs from the current paper along several dimensions, which
reduces the direct comparability of the contribution level choices, it is still informative to compare
the treatment effects in the two papers.28 In their setting, while the introduction of associative
framing does shift the point estimate of the average contribution level upwards, this shift is not statistically significant.29 In another study testing the influence of the ‘community’ description frame,
Dufwenberg et al. (2011) find significantly lower (p = 0.034) contribution levels under the ‘community’ description frame, in comparison to the neutral frame. If one views our N UDGE treatments
as simply varying the framing, and reinforcing an individual’s internalised cooperation norm, then
our results contrast with this evidence, since we find a strong upward shift in contributions in both
26
Of course, the individual’s internal psychological dispositions are also extremely important in determining the
weight she places on different motives — contextual factors can only lead to marginal shifts in these weights for a
given individual. The outcome of this conflict between motives manifests in the individual’s choice behavior, which is
usually taken as reflecting her preferences.
27
In an interesting paper, Tsikas et al. (2018) frame a repeated linear public goods game as an income tax reporting
game. The tax frame increased contributions, on average, by almost 40% compared to a neutral frame, but the effect
practically vanished over time.
28
The main differences in experimental design between the two experiments are the following. Unlike us, they
employ a ‘take’ frame for all their treatments, and have subjects interacting in groups of 10, with a MPCR of 0.2.
29
In a 2x2 factorial design, they study: (i) the role played by framing, and (ii) the influence of social image concerns.
This provides two tests of the effect of introducing framing (i.e. with dimension (ii), social image concerns, turned on
or off). First, in the absence of social image concerns the introduction of framing increased average contributions from
34.4% to 55.1%, but this is not a statistically significant increase (a Mann-Whitney U test, p = 0.09). Secondly, in
the presence social image concerns, the introduction of framing increased contributions from 68.1% to 77.3%, which
again was not a significant increase (a Mann-Whitney U test, p = 0.25).
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of our N UDGE treatments.
However, as discussed above, our N UDGE frame differs in the sense that it provides a clear,
simple, valenced focal point. Rather than providing an ambiguous prescription that ‘contributing
more is socially desirable’, our treatment encodes the contribution space into two clear categories:
contributions that are ‘good’ or socially desirable, and contributions that are ‘bad’ or socially undesirable. This serves to remove several sources of ambiguity. Firstly, it removes the internal
psychological ambiguity that might arise when an individual introspectively tries to figure out
where her personal line between normatively ‘good’ and ‘bad’ contributions lies (i.e. with respect
to her intrinsic self-image reward from making a contribution to the social good). Secondly, it
reduces ambiguity regarding the individual’s beliefs about what others believe is a ‘socially desirable’ contribution, and consequently also the ambiguity regarding others’ contribution choices.30
Putting this another way, subjects are provided with a simple focal point on which to coordinate,
and more than half do so (see the bottom two panels of Figure 2).
One potential concern that can be raised is that our observed treatment effect is in fact simply
an artifact of the experimenter demand effect (see, e.g., Zizzo (2010) and De Quidt et al. (2018)).
However, we posit that there are several factors that suggest that experimenter demand effects may
not be a major concern in our experiment. Firstly, the evidence presented in Section 4.1 showed
that the observed treatment effect in contribution levels moved in tandem with a shift in beliefs
about others’ contribution choices. This implies that any argument that our treatment effect is
driven by experimenter demand effects must also contend that these experimenter demand effects
are also shifting beliefs about others’ contributions. This is not completely implausible but places
a greater demand on the experimenter demand effect explanation of our results.31 Secondly, the
explicit objective of the N UDGE treatments is to generate a commonly shared encoding of the
contribution space into two categories — contributions labeled as ‘good’ and contributions labeled
as ‘bad’. Therefore, the mechanisms generally used to explain the experimenter demand effect
(e.g. social expectations regarding taking a specific action) are being explicitly targeted by this
treatment.32 Thirdly, since it is fairly clear that the socially desirable choice in most public goods
30
We would conjecture that this ambiguity in the presence of conflicting motives opens the door for self-serving
biases in reasoning to play a role, shifting contributions downwards.
31
It requires, firstly, that some subjects increase their contribution levels because they feel cognitive or social pressure from the experimenter to do so. Secondly, it requires that the same set of subjects believe that all other subjects
also increase their contribution choices due to feeling cognitive or social pressure to do so from the experimenter.
32
A noteable exception to this is that one of the core mechanisms that fall under the umbrella term of experimenter
demand effects is the idea that participants are responding to the expectations of an authority figure à la Milgram
(1974). However, it is not obvious why this would particularly be an issue in the current experiment. And, moreover,
why it would only operate in the N UDGE treatments.
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games is a high contribution level, one can argue that any experimenter demand effect present
in our experiment is also present in other public goods games experiments. Furthermore, it is
perhaps not obvious a priori why our N UDGE treatments should exacerbate these experimenter
demand effects more than our A NNOUNCE treatments, or the ‘community’ framing studied in
related work.33 Nevertheless, while these arguments provide reasons why experimenter demand
effects are unlikely to be the predominant driver of our results, we cannot completely rule out the
possibility that the subjects are responding to the perceived demands of the experimenter, and the
experimental setting. So this remains a caveat to our results.

5.2

Communication in public goods games

The A NNOUNCE treatment variation in our experiment relates closely to the large literature on
communication in social dilemma games (Isaac and Walker, 1988; Miettinen and Suetens, 2008;
Bochet and Putterman, 2009; Balliet, 2010; Koessler et al., 2018).34 The main finding of this literature is that pre-play communication facilitates cooperation (Bochet et al., 2006).35 However, the
objective of our A NNOUNCE treatment is somewhat different—we shut down many of the mechanisms that may be present in pre-play communication and focus only on the potential role played
by self-image costs, such as shame and lying aversion, in helping to sustain cooperation in environments where it is difficult to observe others’ contribution levels. In particular, by focusing on
anonymous, non-verifiable ex post communication, we remove strategic concerns, detection concerns, social image concerns, and the possibility that communication helps subjects to understand
the game.
There were several reasons for choosing this setting. Firstly, in many real-life situations in33

Additionally, sometimes the experimenter demand effect is defined as arising when subjects’ behavior is affected
by what they think the experimenter desires. We note that while the instructions in the N UDGE treatments can be seen
as a signal of the experimenter’s desire for high contributions, contributing high also means that the experimenter is
losing more money. This tension between the experimenter’s desires should mitigate concerns that the treatment effect
observed in the two N UDGE treatments is driven by such an experimenter demand effect.
34
In an interesting study outside the domain of public goods games, Bhattacharya et al. (2017) explore the role
played by communication in triggering similar psychological mechanisms to those we consider. In particular, in a
principal-agent setting, the authors examine the influence of non-binding ex ante or ex post announcements made by
the agent on her effort choices. While the setting is different, the paper also explores the role that communication can
play in enhancing cooperation. In their setting, ex post communication is somewhat effective.
35
Balliet (2010) succinctly summarizes some possible underlying mechanisms: “Several explanations for the effect
of communication include a better understanding of the game, increasing expectations of cooperation, enhancing
group identity, and generating norms of cooperation. [...] However, research has identified group identity and norms
as the most likely explanations.” In particular, communicating intentions or giving promises about future behavior
have been found to be especially effective in enhancing cooperation (Ellingsen and Johannesson, 2004; Charness and
Dufwenberg, 2006; Vanberg, 2008; Miettinen, 2013).
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volving public goods provision, it is costly or impossible to view others’ action choices.36 Secondly, the public goods literature argues that many individuals behave like conditional cooperators, and in repeated game settings, with accurate feedback about others’ contribution choices, the
formation of beliefs about others’ contribution levels is not extremely complicated. However, in
low-information settings, where individuals need to rely on announcements by others to obtain
information about contributions, it is less obvious how belief formation works and how these beliefs will affect contribution choices. What then becomes relevant is how players communicate in
the game and how credible this communication is.37 Thirdly, in order to better understand which
underlying mechanisms make communication effective, it is necessary to introduce them one by
one.38
In the domain of communication, our paper relates most closely to two recent papers by Bernd
Irlenbusch and Janna Ter Meer who experimentally study the role played by non-verifiable ex post
communication in a repeated public goods setting (Irlenbusch and Ter Meer, 2013, 2015). The
authors thus take a first step in addressing the second point raised in the previous paragraph. Interestingly, they find high rates of lying in combination with low contribution choices, however
subjects correctly anticipate that others are lying and accordingly form low beliefs about others’
contribution choices. The main difference between their setting and ours is that since their game
is repeated, subjects have a strong strategic incentive to try to convince others that they have been
making high contributions. Therefore, the mechanisms explored in the two papers are very different. Our interest lies in the impact of the existence and anticipation of the ex post announcement
mechanism rather than in the impact of the information communicated by the announcements and
its influence on later rounds. Indeed, when strategic motives to lie are absent, we observe markedly
lower lying rates than Irlenbusch and Ter Meer (2013, 2015). However, given the absence of material and social motives to lie, it is striking that we observe lying at all.

5.3

Recommendations and moral suasion

Our N UDGE treatment complements two distinct but closely related literatures that investigate the
impact of two particular forms of pre-play communication from the part of the experimenter on
36

One can think of examples ranging from working in a team, where it’s hard to observe the effort of other team
members, to fishing companies fishing from a common pool of fish, to countries exerting effort to fight climate change.
In a repeated game setting, Neugebauer et al. (2009) and Ambrus and Greiner (2012) study public goods contribution
choices when feedback between rounds is noisy or nonexistent.
37
Using a combination of field and lab experiments in a charitable giving context, Kessler (2017) shows that merely
announcing what one would contribute if one had an opportunity may induce others to contribute.
38
It would be informative for future work to study the implications of gradually introducing: strategic concerns,
detection concerns, and social image concerns in relation to ex post announcements.
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contributions in public goods games. The first one examines the impact of recommended contributions (e.g. Croson and Marks (2001)), while the second one focuses on the effect of exogenous
moral messages (e.g. Dal Bó and Dal Bó (2014)). Croson and Marks (2001) find weak or no effect
of recommendations on contributions in a threshold public goods game, although these findings
may be confounded by experimenter demand effects. Dal Bó and Dal Bó (2014) find that recommendations backed up by moral appeals have a positive impact on contributions over and above
the impact of neutral recommendations or experimenter demand effects.
Our N UDGE treatment implicitly recommends a contribution of at least 16, and can thus be
seen as a special type of recommendation. However, this recommendation is not morally neutral,
as it unambiguously labels certain contributions as morally acceptable while others as morally
unacceptable. Hence it constitutes a form of moral suasion, albeit not one that appeals to any
universal maxim. As such, it is comparable to the two moral treatments in Dal Bó and Dal Bó
(2014).

5.4

Social image and self-image concerns

The objective of our A NNOUNCE treatment was to magnify the influence of intrinsic motives which
may play a role in influencing cooperation decisions in real world settings (e.g. lying aversion and
personal guilt or shame from making a low announcement). The prior literature has studied the
cooperation-enhancing properties of manipulating the image costs of low contributions, but this literature has focused predominantly on introducing social image costs. For example, in early work
on this issue, Andreoni and Petrie (2004) and Rege and Telle (2004) study the implications of
subjects publicly announcing their contribution choices. Both studies find that revealing subjects’
identities linked to their choices increases contribution levels. Clearly, this evidence on the influence of social image concerns is interesting and important for a wide range of settings. However,
the results of the current paper complement this work by exploring the possibility that more subtle
self-image motives may also play a role in shifting contribution choices.

6

Conclusion

We report results from an experiment designed to investigate the impact of two relatively weak
manipulations of the choice environment on cooperation in a low-information public goods game.
Situations requiring voluntary cooperation under low observability abound in the real world. This
creates a demand for soft methods that help to mitigate the tension between individually rational
23

and socially optimal behavior in low-information environments where more direct methods are
impossible or expensive to implement.
Our results show that providing the individuals with a moral nudge and an unambiguous focal
point increases the cooperation rate in a one-shot public goods game. Furthermore, the increase in
contributions is associated with a one-to-one increase in beliefs about contributions of other group
members. Furthermore, since the increase in contributions is predominantly driven by individuals
who would have contributed a positive amount anyway, we suggest that the focal point provides
conditional cooperators with a means to coordinate their behavior.
Moreover, we present evidence that the opportunity to announce ex post one’s contribution decision does not have a significant impact on the cooperation rate. Harnessing guilt/shame and lying
aversion therefore proves not to be sufficient for supporting cooperation under low observability.
We leave it to future research to investigate how the institutional environment can be changed to
increase guilt/shame and lying costs for the benefit of cooperation.
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Appendix A: Theoretical Framework
The experimental design described above outlines the way in which we manipulated the decision
environment faced by participants along two dimensions. The following section describes our hypotheses regarding the mechanisms through which these treatment manipulations might influence
behavior. Importantly, across all our treatments, an agent who cares only about maximizing her extrinsic monetary earnings will always choose a contribution level of zero. Therefore, our treatment
manipulations aim to shift only the agent’s intrinsic motives for contributing.
In order to express ideas slightly more formally, we will consider a simple model of a participant’s decision making in the one-shot public goods game. As above, denote individual i’s
contribution to the group project by gi , and let her announcement in the announcement stage be
ri . Individual i’s choice vector is (gi , ri ), where gi , ri ∈ {0, . . . , 20}. Let g−i denote the vector of
contributions by i’s group members. Given a contribution profile (gi , g−i ), individual i’s monetary
payoff πim is:
πim (gi , g−i ) = 20 − 0.65 · gi + 0.35 ·

X

gj .

(3)

j6=i

As mentioned above, since the individual’s payoff is strictly decreasing in her own contribution
level, gi , a monetary payoff maximizing agent will choose a contribution level of zero. Therefore,
we augment this simple objective function and consider an agent who may also face several types
of intrinsic motives that might influence her choice of contribution level.
Firstly, we assume that the agent obtains intrinsic disutility from contributions that differ from
some personal reference contribution level Ni ∈ {0, . . . , 20}. Depending on the agent’s motivations, we may think of Ni as representing either (i) her perception of a socially appropriate
contribution level (an injunctive social norm), or (ii) her perception of what her peers are likely to
contribute (a descriptive social norm).39
In case (i), Ni would be a fixed contribution level known to the agent. In case (ii), the agent
may be influenced by her belief about the average (denoted by ḡ−i ) contribution level of her group
members.40, 41 Moreover, in case (ii), one may think of the disutility representing a reduced form
39

One way to think about this is that different individuals construct different mental representations of the decision problem, and for some their subjective injunctive norm is important for guiding their decision, while for others
their subjective belief regarding the descriptive norm is important for their decision making. We incorporate both
possibilities into our simple model.
40
One can replace the average contribution level with the modal contribution level and the logic is largely unchanged.
41
For different approaches of modeling social norms in economics, see e.g. Elster (1989); López-Pérez (2008);
Krupka and Weber (2013).
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of a reciprocal motive, whereby the agent prefers to match her contribution with the average contribution by her group members (Rabin, 1993). For simplicity, we assume that the disutility takes
a quadratic form −λi (gi − Ni )2 , where λi ≥ 0 denotes the weight the agent assigns to the intrinsic
component of her utility.42
Secondly, following a substantial literature documenting an aversion to lying, we assume that
the agent incurs a lying cost, Li (gi , ri ), when not reporting her contribution truthfully. This literature demonstrates that many people prefer to tell the truth, even when it is financially costly and
there is no risk of being caught, observed or punished (Gneezy, 2005; Fischbacher and FöllmiHeusi, 2013; Serra-Garcia et al., 2013; Abeler et al., 2014). We abstract away from the literature
discussing heterogeneity in lying costs as a function of the ‘size of the lie’ and assume that there
is a fixed cost induced by any report different to the truth, i.e. ri 6= gi (Gneezy et al., 2018). However, we allow for heterogeneity in this fixed cost across individuals (Gibson et al., 2013). More
specifically, we assume that individual i’s lying cost takes the following form:

Li (gi , ri ) =


0,

ri = gi

K ,
i

ri 6= gi ,

where Ki ≥ 0.
Finally, we model a cost of announcing a low contribution to one’s group members, Ai (ri ) ≥ 0.
We assume that the cost is decreasing as the announcement increases, i.e. A0 (ri ) ≤ 0, and that the
cost decrease is smaller when the announcement level is high, i.e. A00i (ri ) ≥ 0. Since the announcement is anonymous, A(·) is not a standard social image cost associated with an individual’s
aversion to others receiving a negative signal that they can link to her identity. Furthermore, since
we consider a one-shot contribution game, there is no strategic motive to inflate announcements
in order to induce others to contribute more in the future. Instead, we view Ai (ri ) as something
similar to a self image cost.43
Throughout, we assume that the individual is risk neutral with respect to her monetary payoff,
and that the extrinsic and the intrinsic components of her utility are additively separable. Given
these assumptions, we can consider an individual’s objective function as comprising the sum of
42

That the disutility can be caused by both negative and positive deviations from Ni may be too strong an assumption
if one views Ni as representing an injunctive norm. However, using a function −λi (min{0, gi −Ni })2 instead does not
change our qualitative results. Cohn et al. (2015) use a similar kind of quadratic loss function to model the disutility a
moral agent suffers when deviating from a known moral action. With the interpretation Ni = ḡ−i , the disutility term is
also closely related to disutility an agent suffers when her payoff differs from the payoff of others in the Fehr-Schmidt
model (Fehr and Schmidt, 1999).
43
Equivalently, one can view this term as reflecting an aversion to revisiting a decision that one is ashamed of.
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her extrinsic and intrinsic payoffs:
Ui (gi , ri , g−i ; Ni ) = πim (gi , g−i ) − λi (gi − Ni )2 − Ai (ri ) − Li (gi , ri ).

(4)

As the individual does not know the contributions by her group members ex ante, she maximizes
the expectation of 4, where the expectation is taken with respect to a (joint) probability distribution
over g−i (denoted by Eg−i ).44
Since the individual’s extrinsic monetary payoff function, πim , remains constant across all treatments, and is described in equation 3, we will focus on the difference in her intrinsic payoff components across treatments. Furthermore, for ease of exposition, we assume that gi and ri are
continuous variables on [0, 20].

The BASELINE treatment
In the BASELINE treatment, there is no possibility to make an ex post announcement, and thus the
last two terms in the utility function are set equal to zero. Therefore, the individual trades off her
extrinsic monetary motive against the quadratic disutility, in order to choose a contribution level.
It is straightforward to see that if λi = 0 (i.e. the agent is selfish), and/or Eg−i (Ni ) = 0, then the
optimal contribution is 0.45 However, if both λi and Eg−i (Ni ) are positive, the agent may optimally
choose a positive contribution. Note that in order for the right boundary to be optimal, it must be
the case that Ni = 20 and that λi is sufficiently large. Given an interior solution, the necessary
condition for the optimum is
−0.65 −

∂
Eg−i (λi (gi − Ni )2 ) = 0.
∂gi

Solving for the optimum gives46
gi∗ = Eg−i (Ni ) −

0.65
.
2λi

(5)

Note that our simple model can accommodate many of the typical qualitative findings in the
literature on linear public goods games. In particular, it is a robust finding that most people can be
44

It is important to note that if Ni is a fixed contribution level, exogenous to the model, as in interpretation (i) above,
it holds that Eg−i (Ni ) = Ni . However, the same is not true if Ni = ḡ−i , as in interpretation (ii) above.
45
If λi = 0, function 4 reduces to Ui (gi , g−i ) = πim (gi , g−i ), the expectation of which is maximized at gi = 0. If
λi > 0 and Eg−i (Ni ) = 0, the expectation of function 4 reduces to Eg−i (πim (gi , g−i )) − λi (gi2 + Eg−i (Ni2 )), which
is clearly maximized by setting gi = 0.
46
We can interchange the order of partial differentiation and integration. See the measure-theoretic form of the
Leibniz Integral Rule.

33

classified in one of three categories: free-riders (λi = 0 in our model), unconditional cooperators
(a fixed Ni = 20 and a large λi in our model), or self-servingly conditional cooperators (an interior
optimum with Ni = ḡ−i in our model).47

The N UDGE treatment
In the N UDGE treatment, contributions of “16 or greater” are labelled as “good”. We posit that
this treatment to has an impact on how subjects form their expected reference contribution level,
Eg−i (Ni ). More specifically, for an agent in case (i) who takes Ni to be an injuctive norm indicating
what the appropriate behavior is, we expect the nudge to shift Ni , such that Ni ≥ 16. Thus, individuals who would have considered it to be socially appropriate to contribute relatively low (e.g.
a 50/50 split between the private and the group project) in the absence of the nudged instructions,
would increase their contribution when nudged to contribute at least 16.48
Furthermore, in the N UDGE treatment, 16 becomes a focal contribution level. Hence, we expect that some individuals shift their belief regarding the average contribution level of others to
sixteen, i.e. Eg−i (ḡ−i ) = 16.49 Thus, for an agent in case (ii) who takes Ni to be the descriptive
norm, Ni = ḡ−i , the nudge may shift her expectation regarding the value of Ni , thereby influencing her contribution choice. For such a conditional cooperator, the contribution choice is a
coordination problem that the focal point helps to solve by serving as a natural coordination point.
Therefore, conditional cooperators who would have had low beliefs, and thus a low contribution,
in the absence of the focal point, should increase their contribution choice to be closer to 16 in the
N UDGE treatment.
As can be seen from the expression for the interior optimum in equation 5, an upward shift
in Eg−i (Ni ) increases contributions. In addition, given that we expect Eg−i (ḡ−i ) = 16 to hold for
many conditional cooperators, if their reciprocal motive is strong enough (i.e. a high λi ), we expect
47

Empirical evidence on the association between contributions and beliefs about other people’s contributions in
public good type situations is mixed. Many laboratory and field studies find a positive association (Fischbacher et al.,
2001; Frey and Meier, 2004; Chen et al., 2010), while others find a negative association (Cantoni et al., 2017; Hermle
and Roth, 2018).
48
One possible reason for lower assessments of the injuctive norm in the BASELINE treatment is that ex ante subjects
may engage in motivated reasoning regarding what is appropriate and choose to hold a low belief in order to justify
their own lower contribution. In the N UDGE treatment, there is no longer ambiguity or scope to engage in this type of
motivated reasoning regarding what is viewed as appropriate.
49
Similarly, in a version of the model where individuals care about the modal contribution of their peers, we would
expect that the N UDGE treatment shifts the expected modal contribution level to sixteen, i.e. Eg−i (Mode(g−i )) = 16.
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many conditional cooperators to contribute 16.50 Finally, we do not expect the N UDGE treatment
to have an impact on the selfish individuals (those with λi = 0). This is summarized in our first
hypothesis.
Hypothesis 1. (i) The average contribution is higher in the N UDGE treatment relative to
the BASELINE treatment. (ii) The fraction of contributions above sixteen is higher and the
fraction of intermediate level contributions (i.e. between 1 and 15) is lower in the N UDGE
treatment relative to the BASELINE treatment.

The A NNOUNCEMENT treatment
In the A NNOUNCEMENT treatment, the agent is potentially influenced by the additional intrinsic
motives reflected by the announcement cost for low reports, Ai (ri ), as well as a cost accrued if she
falsely reports her contribution level, Li (gi , ri ). The relevant objective function is then given by
equation 4.
The comparison of the A NNOUNCEMENT and BASELINE treatments allows us to test the hypothesis that knowing that one will later have to announce one’s contribution level to the other
individuals who are influenced by one’s choice might influence one’s contribution choice. If true,
this would imply that the intrinsic motive not to lie, in conjunction with an intrinsic cost associated
with announcing a low contribution level could be used to improve the cooperation rates in public
goods games where it is difficult to monitor actual contribution choices, simply by requiring an ex
post announcement.51
The logic behind this hypothesis is the following. Consider a subject contemplating contributing a low amount to the group project (i.e. someone who would make a low contribution in the
BASELINE treatment). She now anticipates that contributing a low amount entails either truthfully
revealing her selfishness to her group members in the announcement stage, or lying about her contribution. If the subject is lying averse, the latter announcement strategy means she will suffer the
intrinsic lying cost, Li (gi , ri ). However, the alternative of truthfully revealing her selfish choice
to her group may also entail an intrinsic announcement cost, Ai (ri ). One way to both avoid the
50

Of course, conditional cooperators (from case (ii)) who would have had a belief above 16 in the absence of the
focal point, should instead decrease their contribution. Similarly, those in case (i) who would have considered 20 to
be the appropriate contribution in the absence of the nudge, should decrease their contribution to 16. However, given
the observed contribution distributions in previous literature, we expect the impact on the intermediate contributors to
dominate.
51
While both the aversion to lying and announcement cost motives would likely be stronger if anonymity were
relaxed, in order to isolate internal intrinsic self-conscious motives (as opposed to social image concerns), our experimental design maintains anonymous announcements.
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lying cost, and alleviate the announcement cost associated with stating a low contribution level is
to increase her contribution level.
In order to derive the predictions of our model slightly more formally, we first make four observations concerning our simple model’s predictions for behavior in the ANNOUNCE treatment.
Observation 1 An agent who would have contributed 20 in the BASELINE treatment, contributes 20 and announces it truthfully. This is because gi = 20 maximizes the expectation
of expression πim − λi (gi − Ni )2 , and given gi = 20, truthful announcement minimizes both
Li (gi , ri ) and Ai (ri ).
Observation 2 For a given contribution level, gi , choice vectors (gi , ri ) with gi 6= ri and ri < 20
are dominated by the vector (gi , 20).52 Hence an agent who lies (i.e. has a low Ki ), chooses
the vector (giBASE , 20), where giBASE < 20 is the contribution that would have been her optimal
choice in the BASELINE treatment.
Observation 3 An agent who would have contributed a positive amount gi∗ in the BASELINE
either contributes gi∗ and lies maximally (if Ki is low), or is truthful (if Ki is high) and
contributes either 20 or gi∗∗ > 0, where gi∗∗ solves the first-order condition
∂Eg−i (Ui (gi , ri , g−i ; Ni ))
= −0.65 − 2λi gi + 2λi Eg−i (Ni ) − A0 (gi ) = 0.
∂gi
Additionally, it holds that gi∗∗ ≥ gi∗ since
−0.65 − 2λi gi∗ + 2λi Eg−i (Ni ) − A0 (gi∗ ) ≥ 0,
and since both −2λi gi and −A0 (gi ) are decreasing in gi .
Observation 4 An agent who would have contributed 0 in the BASELINE treatment either contributes 0 and announces it truthfully (if Ai low and Ki is high), contributes 0 and announces
20 (if Ai high and Ki is low), or contributes a positive amount and announces it truthfully (if
both Ai and Ki are high).
It is clear from observations 1-4 that all agents contribute at least as much in the ANNOUNCE
treatment as they would have contributed in the BASELINE treatment. Additionally, some agents
may contribute strictly more. This is the basis for our next hypothesis:
52

In other words, if an agent lies, she lies maximally.
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Hypothesis 2. The average contribution in the A NNOUNCE treatment is higher than the
average contribution in the BASELINE treatment.

The N UDGE + A NNOUNCE treatment
Finally, in our N UDGE + A NNOUNCE treatment, we examine whether there is an interaction effect
between the intrinsic motives discussed above. In particular, one might think that raising the
salience of high contributions being socially efficient will also magnify the announcement cost
Ai (ri ) for values below sixteen. The intuition is that when one chooses a contribution that is
labelled as bad, it is more costly to announce it. If this is true, it would lead to a discontinuity in
the announcement cost function at 16. Therefore, the objective function in this final treatment can
be represented as follows.

Ui (gi , ri , g−i ; Ni ) = πim (gi , g−i ) − λi (gi − Ni )2 − Ai (ri ) · [1 + θi · 1(ri < 16)] − Li (gi , ri ), (6)
where θi ≥ 0.
Notice that the (expected) payoff difference between the N UDGE + A NNOUNCE and the N UDGE
treatment for strategy (gi , ri ), given a fixed Eg−i (Ni ), is
− Ai (ri ) · [1 + θ · 1(ri < 16)] − Li (gi , ri ),

(7)

while the (expected) payoff difference between A NNOUNCE and BASELINE for strategy (gi , ri ),
given a fixed Eg−i (Ni ), is
− Ai (ri ) − Li (gi , ri ).
(8)
Clearly, for any fixed strategy (gi , ri ), expression 7 is less than or equal to expression 8, and for any
strategy (gi , ri ) such that ri < 16, expression 7 is strictly less than expression 8. This would imply
a stronger motive to contribute above sixteen when the announcement mechanism is introduced to
the N UDGE treatment than when it is introduced to the BASELINE treatment.
On the other hand, it may not be appropriate to compare expression 7 to expression 8 for a fixed
strategy (gi , ri ), because contributions could in general be very different in treatments N UDGE and
BASELINE. If the N UDGE treatment is successful in shifting the majority of contributions to be
above 16 through inducing a higher Eg−i (Ni ), there might not be much room for improvement
in the N UDGE + A NNOUNCE. Therefore, introducing the announcement mechanism may in fact
have a greater positive impact on contributions in the BASELINE treatment compared to the N UDGE
37

treatment. We summarize these mutually exclusive possibilities in the following two hypotheses:
Hypothesis 3a. The increase in average contribution in the N UDGE + A NNOUNCE treatment relative to the N UDGE treatment is larger than the increase in average contribution in
the A NNOUNCE treatment relative to the BASELINE treatment.
Hypothesis 3b. The increase in average contribution in the A NNOUNCE treatment relative
to the BASELINE treatment is larger than the increase in average contribution in the N UDGE
+ A NNOUNCE treatment relative to the N UDGE treatment.
In the scenario where the N UDGE treatment alone has a small effect relative to the BASELINE,
hypothesis 3a is the appropriate one. However, in the scenario where the N UDGE treatment alone
has a large effect relative to the BASELINE, hypothesis 3b is the appropriate one.
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Figure 6: Ex ante beliefs across treatments (mean and median)
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Figure 7: Beliefs and contributions
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Table 4: Tobit Estimates
Contributions
(1a)

Ex Ante Beliefs
(1b)

Contributions
(2a)

Contributions
(2b)

Nudge (TN = 1)

27.0∗∗
(11.96)

16.6∗∗∗
(4.85)

-0.7
(8.56)

Announcement (TA = 1)

-1.9
(11.14)

-0.04
(4.52)

1.8
(7.86)

Nudge * Announcement
(TN ∗ TA = 1)

2.9
(15.81)

4.4
(5.72)

-6.4
(11.17)

Treatments

Ex ante belief

Constant
Observations
Left-censored
Right-censored

1.7∗∗∗
(0.12)

1.8∗∗∗
(0.13)

34.0∗∗∗
(8.38)

48.3∗∗∗
(3.41)

-50.6∗∗∗
(7.46)

-51.4∗∗
(8.84)

336
89
71

336
12
28

336
89
71

336
89
71

Notes: (i) Standard errors in parentheses ( ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01 )
(ii) The regression includes a binary dummy variable for the nudge treatment, a binary dummy variable for the
announce treatment, and a dummy for the interaction effect (as opposed to a dummy variable for each treatment).
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Appendix C
Instructions for the N UDGE + A NNOUNCE treatment.

Game II: Overview
In Game II, all participants are divided into groups of four. These are completely new groups and
are not related to the groups from Game I in any way. (Recall that Game II is not related in any
way to Game I). You will therefore be in a group with three other participants (called partners later
on). However, you will not learn the identities of your partners, nor will they learn yours.
Game II of the experiment consists of two stages. At the beginning of the first stage you (and
each of your partners) will receive an endowment of 5 EUR. This endowment will be converted
into experimental points using the following exchange rate:
4 points = 1 EUR
Therefore, you will start Game II of the experiment an endowment of 20 points. At the end of
the experiment, we will convert your points back to Euro using the same exchange rate as indicated
above and it will be added to your earnings from the rest of the experiment and paid to you in cash.

The Contribution Stage:
In the contribution stage, you will need to decide how many of the 20 points you want to contribute
to a group project, and how many you would like to keep yourself. Every point that you keep
yourself, increases your final earnings by 1 point. Every point that you contribute to the group
project will increase your own earnings by 0.35 points, and will also increase the earnings of
each member of your group by 0.35 points. Similarly, every point that another group member
contributes to the group project will also increase your earnings by 0.35 points. At the end of
the experiment, you will learn the value of your earnings, but the amount contributed by each
participant will not be revealed.
Your payoff from the group project will be calculated as follows.
First, all the group contributions in your group are summed up. You (and each of your partners)
then get 0.35 * the sum of your group contributions. This will be added to the amount that you
kept for yourself.
Hence your total payoff from the Contribution Stage consists of two components:
42

1) the fraction of your endowment you have kept for yourself,
2) your share of the total group project contributions.
Your earnings can therefore be calculated as follows:
Earnings = (20 - your group contribution) + (0.35 * total group contribution)

Examples:
1. Imagine that you and all your group members contribute the full endowment (i.e. 20 points);
the sum of group contributions in your group is 80 points. You would get 0.35 * 80 = 28
points from the group project. Hence your total payoff is (20 - 20) + 28 = 28 points. This is
also what your partners get.
2. Imagine that you and all your group members contribute nothing to the group project (i.e. 0
points); the sum of group contributions in your group is 0. You get 0.35 * 0 = 0 points from
the group project. Hence your total payoff is (20 - 0) + 0 = 20 points. This is also what your
partners get.
Before making your contribution decisions, we will ask you some questions on the computer to
ensure that you have fully understood these instructions. In addition, during this initial clarification
phase, there will be a calculator on the screen that allows you to input hypothetical contribution
values for you and all your group members and the calculator will tell you how much each person
would earn.
Contributing to the group project is beneficial for everyone
As you can see from the examples above, if everyone contributes to the group project, you will
all earn more points than if you all contribute nothing and keep all your points to yourself. It is
therefore beneficial to everyone to contribute more to the group project.
Of course, if everyone else contributes to the group project and you keep all your points to
yourself, then you will earn even more, but this will harm the other members of your group. They
will lose more than you gain.
A contribution of 16 or above is “good”
While you may choose any contribution level you would like, in this experiment, we will call
a contribution of 16 or larger a “good” contribution, and a contribution of 15 or below a “bad”
contribution, since contributing to the group is good for everyone. On your decision screen, you
will see that the “good” contribution values are denoted in green, while the “bad” contribution
values are denoted in red.
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The Announcement Stage:
After you have made your contribution decision, every member of the group will make an announcement to the other members of the group regarding the amount that he / she has contributed.
Your final payment will depend on the contribution you made and not on your announcement.
The announcement will take the following form and you will have to choose what message to
send in place of x and 20-x :
“I contributed x points to the group project and kept 20-x points for myself”
Once all the group members have made their announcements, you will observe the announced
contributions of your group members.

We will now proceed to Game II. Before we do, if you have any questions at this moment,
please raise your hand. The experimenter will come to you.
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