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Abstract

We measure satisfaction about experimental outcomes, personal and
other participants’ behaviour after a multiperiod ‘hybrid contribution’
multiplayer prisoner’s dilemma (the Vote-with-the-Wallet game). Our
work shows that participants who cooperated above median (which we de-
fine as strong cooperators) are significantly more satisfied with the game
in proportion to their cooperative choice, irrespective of the material pay-
o↵ they obtain. On the contrary, their satisfaction for the other players’
behavior is negatively correlated with the extent of their own cooperative
behavior and the non-cooperative behavior of the latter. The satisfaction
of strong cooperators for their behavior in the game depends in turn on the
share of their own cooperative choices. We document that a broader util-
ity function including heterogeneity in expectations on other players’ be-
havior, other-regarding preferences, and a negative reciprocity argument
may account for the combination of the behavioral and self-reported data.
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1 Introduction

The experimental literature provides ample evidence on the heterogeneity of
individual preferences. Findings from dictator games, ultimatum games, gift-
exchange games, trust games and prisoner dilemmas led to the discovery of vari-
ous forms of (distribution-based and/or intention-based) social preferences and,
among others, of (positive and negative) reciprocity (Rabin, 1993; Dufwenberg
and Kirchsteiger, 2004), inequity aversion (Fehr and Schmidt, 1999; Bolton and
Ockenfels, 2000), other-regarding preferences (Cox, 2004), mixed-preferences
(Charness and Rabin, 2002; Falk and Fischbacher, 2006), betrayal aversion
(Bohnet and Zeckhauser, 2004), guilt aversion (Battigalli and Dufwenberg,
2009) and various forms of pure and impure altruism (Andreoni, 1989 and 1990).

In this paper we argue that, when investigating other-regarding preferences,
information from choices revealed in incentivized lab experiments may be use-
fully complemented by a parallel analysis on the levels of self-reported satis-
faction of experiment participants. More specifically, an investigation on self-
reported satisfaction about one’s own and other players’ behavior in the ex-
periment, and about the experiment itself, may be crucial to provide further
information and shed light on the characteristics of players’ heterogeneous pref-
erences.

We apply the approach combining experimental results with self-reported
satisfaction about experiment circumstances to an original hybrid contribu-
tion prisoner’s dilemma called ‘Vote-with-the-Wallet Game’ (VWG henceforth)
which reproduces the typical dilemma that a consumer faces more and more fre-
quently today when choosing between a product which is advertised as socially
and/or environmentally responsible and a conventional product. We reproduce
the typical trade-o↵ implied by this choice by conveniently assuming that the
responsible product costs more but its purchase produces a positive externality
(also for consumers buying the standard product) in terms of corporate environ-
mental and social responsibility, in proportion to the share of consumers making
the same choice. Given these characteristics the prisoner’s dilemma arises be-
cause the Nash equilibrium in which everyone finds it optimal to choose the
conventional product is Pareto dominated by that in which everyone chooses
the responsible product.

Our paper documents that the combination of the two sources of information
(experimental findings and data on declared satisfaction) may provide additional
relevant knowledge on preferences.

While in a companion paper Becchetti et al. (2015) document a decay in
the share of responsible buyers across rounds in the repeated version of the
game, we illustrate here that ‘strong cooperators’ (participants with a share of
cooperative choices above median in the experiment) - di↵erently from what
happens for cooperators below median - are more satisfied about the game (and
about their own behavior in the game) if the share of their cooperative choices
is higher (even when the latter reduces their own monetary payo↵s). In addition
to it, we show that their satisfaction for the other players’ behavior is negatively
a↵ected by their own cooperative behavior and by the non cooperative behavior
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of the other players.
The combination of findings from self-reported satisfaction and experimen-

tal choices in our paper provides clear support for the presence of heterogeneity
of preferences. As well, it is consistent with the hypothesis that experiment
participants have other-regarding preferences and reciprocal concerns with het-
erogeneous weights.

The paper presents six sections (including introduction and conclusions).
In the second section, we briefly sketch the theoretical framework that moti-
vated the original VWG experiment (Becchetti et al., 2015) outlining its hy-
brid prisoner’s dilemma characteristics and documenting its relevance in the
current economic scenario. In the third section, we describe the experimen-
tal design and briefly comment its results. In the fourth section, we present
findings on satisfaction about the experiment. In the fifth section, we broaden
our original theoretical framework by introducing three innovations (heteroge-
neous other-regarding preferences and reciprocity arguments plus expectations
on other players’ behavior) which allow us to reproduce our empirical findings.
The sixth section concludes.

2 The theoretical framework of the VWG

In keeping with Becchetti and Salustri (2015), we consider the player’s utility
- contingent on the choice of voting either for the responsible product (vR) or
for the conventional product (vC) - in the basic two-player version of the VWG
and write it as

Ui(S) =

8
>><

>>:

� + ↵� � ifS = (vR, vR)
1
2� + ↵� � ifS = (vR, vC)

1
2� ifS = (vC, vR)
0 ifS = (vC, vC)

(1)

with the strategy profile being represented by S : = (Si
, S

(�i)) 2 {vC, vR}2
.

The voting choice corresponding to the (vR) strategy pushes corporations
towards a more socially, environmentally and fiscally responsible attitude. 1

The externality coming up from such a choice is measured by the parameter � 2
[0,+1), while the intensity of its e↵ect is related to the share of players choosing
the responsible product. The parameter ↵ 2 [0,+1) measures the positive e↵ect
generated when the strategy (vR) is in place, in case of players’ nonzero other-
regarding preferences. The cost di↵erential between purchasing the SR product

1There is ample theoretical and empirical evidence that the willingness to pay for socially
and environmentally responsible features of products (and e↵ective consumers’ responsible
purchases) pushes companies toward a more socially and environmentally responsible attitude.
For a survey on this evidence see Becchetti (2012).
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and its equivalent non SR alternative - in other terms, between the vR / vC

strategy - is measured by � 2 [0,+1). Additionally, no income constraint is
assumed for simplicity (or, alternatively, only non income constrained players
may participate to the VWG).

Becchetti and Salustri (2015) show that the unique NE of the game is
(vC, vC) if 1

2�+↵ < � and (vC, vC) otherwise, withG = (N, (Si)(i2N), (Ui)(i2N)),
N = {1, 2} and S

i = {vR, vC}. The two-player game generates a Prisoners’
Dilemma for intermediate values of � where 1

2� + ↵ < � < � + ↵. This para-
metric interval has a unique NE (i.e. vC, vC) which is Pareto dominated by the
strategy (vR, vR).

When moving to the multiplayer version of the game, we have n > 2, Gn =⇥
N, (Si)(i2N), (Ui)(i2N)

⇤
, N = {1, . . . , n}, and S

i = {vR, vC} for each i 2 N .
As a consequence, the payo↵ function becomes

Ui(S
i
, S

(�i)) =

⇢ (j+1)
n � + ↵� � ifS

i = vR

j
n� ifS

i = vC

(2)

with j indicating the number of players voting with the vR strategy in S

(�i).
The unique NE of the multiplayer game is (vC, vC), when 1

n� + ↵ < �, and
(vR, vR) otherwise. The most relevant di↵erence is that the growth in the
number of players produces a larger PD region, for ( 1n� + ↵,↵ + �) is the
parametric interval of � in which the dilemma applies. This makes the PD
problem of the VWG particularly relevant in global consumer markets.

3 The Experimental design

The companion paper (Becchetti et al., 2015) investigates players’ choices in
a VWG with or without a redistribution mechanism transferring money from
defectors to cooperators. In the base (no redistribution) version a group of 10
players are asked to choose between two goods for 10 rounds. The share of
players choosing each good is the only information revealed to all players at the
end of each round. The two goods are named A and B: the first costs 10 tokens,
the second 5 tokens. In each round players are given an endowment of 20 tokens.
There is a benefit of 3 tokens for each participant whenever a player chooses
the more expensive good A (see Table A1 in the Appendix). This version
of the game is specifically designed to reproduce the main characteristics of
the VWG, including the positive externality in purchasing the responsible but
more expensive good. The experiment’s payo↵s structure involves a free-riding
problem, because the dominant strategy in the base treatment is represented
by purchasing the cheaper but less responsible good B whatever the share of
players choosing good A (see Table A2 in the Appendix).

In the ‘redistribution phase’ of the treatment, a balanced budget redistribu-
tive mechanism is introduced in each of the remaining 10 rounds, with all players
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choosing product B being taxed of 2.5 points that are conveyed to a common
fund 2. The collected points are then redistributed before the following round
among players who have previously chosen the good A. Tables A3 and A4 in the
Appendix describe this second version of the game. It comes along that, in the
redistribution phase, the purchase of good A becomes the dominant strategy,
whatever the number of cooperative players.

In parallel treatments, two framed versions of the base and redistribution
phase described above are added. More specifically, the two goods are itemized
as two ‘electricity supply contracts’ provided by two companies: good A is
sold by a ’socially responsible company’, while good B by a second unspecified
company.

In the two frames, social responsibility is presented as concerning two di↵er-
ent ‘areas of commitment’. Frame 1 sees the company’s dedication to the local
development of the economy, while Frame 2 describes the company’s ’pledge’
to fund social innovations initiatives and projects on a national scale. The idea
behind these two versions of the game is to di↵erentiate the possible indirect
impact that players may have from the socially responsible activities of the
company. The larger the distance, the lower the potential benefit for the player.

The di↵erent treatments vary as well in the order of phases’s sequence.
To sum up, the VWG experiment includes the following treatments: i) base-
redistribution, ii) frame 1 base-frame 1 redistribution and iii) frame 2 base -
frame 2 redistribution, and their corresponding inverted sequences. (see Table
A5 in the Appendix).

In each treatment we ask players to engage in 10 rounds of the basic (framed
or not framed) game, followed by 10 rounds of the (framed or not framed) redis-
tribution game (or in inverted sequence), asking them to fill in a questionnaire
in the end.

A nice property when investigating the VWG in a lab experiment is that
the latter solely focuses on the e↵ects of price and public good characteristics,
while controlling for any other contingent factor a↵ecting consumers’ choices in
real life.

The application of the theoretical framework described in section 3 to the
parametric case of the base version of the game implies that n = 10, 1

10� = 30,
� = 5 (where � = CvR�CvC is the cost di↵erential between the two strategies),
and ↵ = 0. Consequently, the payo↵ function becomes

Ui(S
i
, S

�i) =

⇢ j+1
n 30� 10 ifS

i = vR

j
1030� 5 ifS

i = vC

(3)

where j is the number of players performing the vR in S

�i
. The unique

2The ‘redistribution phase’ is meant to mimic essential characteristics of some existing
fiscal mechanisms such as feed-in tari↵s adopted in 64 jurisdictions worldwide (Couture and
Gagnon, 2010) in the world where the subsidy for citizens installing solar panels are paid on
the general energy bill and therefore mainly by those who do not make that choice.
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(Pareto dominated) NE is represented by the (vC, vC) pair, as 1
n� + ↵ < � <

� + ↵ (i.e. 3 < 5 < 30).
Becchetti et al. (2015) prefer to consider ↵ = 0 when devising their payo↵,

in order to design a PD game in accordance with the standard contribution
game in the PD literature (Arce and Sandler, 2005). In addition to this, it
is taken into account that a plausible explanation for a nonzero share of co-
operators is given by the presence of other-regarding preferences. Given what
said above, from inspection of Table A2 it is clear that players can find optimal
the vR strategy in no redistribution treatments only in case of ↵ > 2. A
comparison between the basic and the framed version of the game also makes it
possible to check whether the average share of co-operators is a↵ected by other
components of players’ other-regarding preferences, eventually elicited by the
frame. The main findings of Becchetti et al. (2015) who analyze revealed choices
in the experiments are: i) the non zero but declining share of cooperators in the
base (framed and non framed) treatments; ii) the upward jump in the share of
cooperators once the redistribution mechanism is introduced; iii) the positive
e↵ect of the frame on the share of cooperative choices in non redistribution
treatments. In what follows we analyze the determinants of satisfaction (for
the game, for one’s own and other players’ behavior in the game) and how the
combination of revealed choices and stated satisfaction may help us to outline a
broader theoretical foundation of the utility function which adequately explains
empirical evidence from both sources.

Figure 1: Distribution of players’ choice.
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Figure 2: Distribution of satisfaction, by cooperation intensity.

(a) Satisfaction for the experiment (b) Satisfaction for one’s own behaviour

(c) Satisfaction for the other players’ be-
haviour

4 Empirical findings on satisfaction about the

experiment

We start our analysis with a description of the share of cooperative choices of
experiment participants and of the average group choice of the ten participants
to each session. In the first case we observe the presence of a share (14 percent)
of unconditional cooperators (who always choose to buy the responsible product
whatever the treatment and the information received on the number of coop-
erators in the previous rounds) against only one unconditional non cooperator
(always choosing to buy the standard product) (Figure 1). All the other players
are between these two extremes and change their strategy during the experi-
ment, with the sample median value being exactly at 50 percent of cooperative
choices.

In order to measure satisfaction about the experiment and about one’s own
and other players’ behavior we use the standard 0-10 life satisfaction scale. We
further define as strong (weak) cooperators those with a share of cooperative
choices above (below) sample median and find that the overall level of satisfac-
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tion about the experiment is slightly higher for weak than for strong cooperators
(8.10 against 7.73) (Figure 2a). The distance is much more marked when look-
ing at satisfaction for the other players’ behavior, which is significantly lower
for strong cooperators (5.12 against 6.75, with 95% confidence intervals that do
not overlap) (Figure 2b). The level of satisfaction about one’s own behavior
in the experiment is extremely close and not significantly di↵erent in the two
groups (Figure 2c).

In order to test whether game outcomes a↵ect the three satisfaction variables
we estimate the following ordered logit specification:

Satisfactioni = �0 + �1PlayerNonCoopChoiceSharei

+ �2AvgGroupNonCoopChoiceSharei + �3Frame2(t,s)

+ �4Round+ �5Round ⇤Redistribution+
X

�iSocioDemi

(4)

where Satisfaction is one of the three satisfaction variables that we in turn
consider as dependent variable in our estimates (for the experiment, for one’s
own behavior in the experiment, for other players’ behavior in the experiment).
The main regressors of interest are PlayerNonCoopChoiceShare (the share of
non cooperative choices - product B - of the i -th player across the 20 rounds) and
AvgGroupNonCoopChoiceShare (the share of group non cooperative choices -
product B - considering all the ten players across the 20 rounds). We further
add socio-demographic controls to the estimate such as age, gender and income
classes.

We estimate the specification separately for the subsample of weak and
strong cooperators. When we estimate the specification for the subsample of
weak cooperators, we find that strong cooperators are significantly more satis-
fied with the game in proportion to the their share of cooperative choices (see
Table 1, column 1). It is as well important that in the regression this e↵ect is
net of the impact of the average players’ behavior, thereby not mixing up with a
disappointment for the other players’ non-cooperative choice. The above men-
tioned finding implies that, whatever the average level of group cooperation in
the game, a marginal increase in one’s own cooperation increases one’s own sat-
isfaction for the game. In terms of economic significance our coe�cient implies
that a (forced) ‘radical’ move of strong cooperators from unconditional cooper-
ation to unconditional non-cooperation (0 to 100 percent cooperative choices)
would produce a reduction of 56 percent in the probability of registering the
highest level of satisfaction about the experiment for strong cooperators.3

Results from the second specification provide evidence that strong cooper-
ators’ satisfaction for other players’ behavior is negatively correlated with the
extent of their own cooperative behavior and of the non-cooperative behavior
of the latter (see Table 1, column 3). The two coe�cients are again quite large

3We define this move as ‘forced’ since revealed choices in the experiment document that
unconditional cooperators would not voluntarily choose to follow such course of action trans-
forming themselves into unconditional non cooperators. In order to evaluate the economic
significance of our coe�cients it is however interesting to see what would happen to their
satisfaction if they should be forced to do so.

8



and indicate that a player’s move from unconditional non cooperation to uncon-
ditional cooperation (from 0 to 100 percent cooperative choices) would reduce
the probability of achieving the maximum level of satisfaction for other play-
ers’ behavior by 10 percent, while the same 100 percent reduction of average
group cooperative choices in the game would reduce the probability that strong
cooperators achieve the maximum level of satisfaction about other players be-
havior by 15 percent. The likely explanation of the combined finding is that
cooperation in the prisoner’s dilemma is a joint endeavor which leaves more
disappointment the stronger the one’s own cooperative e↵ort, on one side, and
the lower the cooperative response, on the other side.

The third specification shows that satisfaction of strong cooperators for their
own behavior in the game depends in turn on the share of their cooperative
choices (see Table 1, column 5). Again, this e↵ect is calculated after controlling
for the average players’ behavior in the game hence implying that, whatever
the average level of cooperation in the game, a marginal increase in cooperative
behaviour of strong cooperators increases the satisfaction for their own behavior
in the game. In terms of magnitude, the move from unconditional cooperation
to unconditional non-cooperation would produce for them a 72 percent lower
probability of declaring the highest level of satisfaction for personal behavior (or,
to consider a smaller variation, a reduction by 0.1 in the share of cooperative
choices in the game would reduce by 7.2 percent the same probability).

All these e↵ects found for strong cooperators disappear in participants who
cooperated below the median (weak cooperators). For this subsample of partici-
pants satisfaction (about the game, about their own and other players’ behavior)
does not depend on observables (see Table 1, columns 2, 4 and 6). This di↵er-
ence between strong and weak cooperators is a strong indication of heterogeneity
in behaviour and preferences among experiment participants.

A first robustness check of our main findings consists in a unique esti-
mate where we use the standard PlayerNonCoopChoiceShare and AvgGroup-

NonCoopChoiceShare variables as regressors and test heterogeneity of prefer-
ences with two slope dummies. More specifically, the two variables above are
interacted with a dummy taking the value of one for weak cooperators and
zero otherwise (the PlayerNonCoopChoiceShareDWeak and vgGroupNonCoop-

ChoiceShareDWeak added regressors).4

The first estimate confirms findings from separate estimates since the share
of non cooperative choices is negative and significant on the dependent variable
(satisfaction from the game), while the dummy for weak cooperators produces
a significant and opposite e↵ect, thereby confirming that the share of their
cooperative/non cooperative choices does not a↵ect their satisfaction with the
experiment (Table 2, column 1). In terms of economic significance the estimated
probability of the e↵ect of a 100 increase in non cooperative choices for strong

4The advantages of the unique estimate are those of more degrees of freedom and
of allowing for a direct test of a di↵erence in the impact of the relevant variables
(P layerNonCoopChoiceShare and AvgGroupNonCoopChoiceShare) in a unique specifica-
tion. The disadvantage is the implicit restriction of equality of other regressors’ coe�cients
between strong and weak cooperators.
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cooperators on the probability that they declare the highest level of satisfaction
for the experiment is quite close to what found in the separate estimate (59
percent).

The second estimate confirms that strong cooperators’ satisfaction about
other players’ behavior in the experiment depends on the share of their coop-
erative choices and the average share of cooperative choices of other players
in the experiments (Table 2, column 2). The impact of a 100 percent change
in these two variables has e↵ects similar to those calculated in the separate
estimates (20 and 28 percent respectively). However in this case dummies test-
ing for a di↵erence in preferences of weak cooperators have the right sign but
are not significant. This result partially di↵ers from the observed lack of sig-
nificance of the same regressors in the separate estimate of weak cooperators
and indicates that, while the other regarding preference component is strongly
di↵erent between strong and weak cooperators, negative reciprocity is in part
common in both, even though stronger for strong cooperators when we use a
unique estimate incorporating the restriction of equal coe�cients for all other
regressors.

The third estimate confirms that satisfaction about personal behavior in
the experiment grows for strong cooperators in the share of their cooperative
(non cooperative) choices, while this is not the case for weak cooperators (Table
2, column 3). In terms of magnitude, a 100 percent move from unconditional
cooperation to unconditional non cooperation would reduce by 64 percent the
probability that strong cooperators declare the maximum satisfaction about
their behavior in the game.

A further important check is to verify that our significant e↵ects are robust
to the introduction of average individual profits as controls. To this purpose we
calculate players’ profits in each round and average them. The variable is then
introduced in our three base estimates. The significance of our main regressors
remains both in subsample estimates and in full sample estimates where we test
for the heterogeneity of players’ satisfaction with slope dummies (Table 3).

An alternative specification for the regression on the determinants of satis-
faction with other players’ behavior (the regression where we have conflicting
results between the unique regression and subsample estimates for weak and
strong cooperators) consists in creating a synthetic negative reciprocity variable
calculated as the ratio of one’s own average and other players’ average cooper-
ative choice. The ratio ranges from zero (unconditional cooperators have zero
numerator of their non cooperative choices) to three (the maximum ratio be-
tween one’s own non cooperative choices and the average non cooperative choices
of the 10 player group). This variable aims to capture a final general sensation
at end experiment of the distance between players’ cooperative e↵ort and that
of their peers. The significance of our synthetic negative reciprocity variable is
strong and robust to the introduction of the profit variable (Table 4, columns 1
and 2). In terms of magnitude a one point change fall in the variable produces
a 7 percent fall in satisfaction about other players’ behavior. This finding is
particularly important since we could expect some correlation between the two.
The way we constructed them, however, reduces such correlation as far as we
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can (.48). This is because profits in each round depend not just on the above
mentioned average distance in the game between players’ cooperative e↵ort and
that of their peers, but as well by the di↵erences in the ratio between player’s
and average cooperative choices in each round and by the presence/absence of
the redistribution mechanism which weakens the correlation between negative
reciprocity and profits.5

A main characteristic of the game is that players’ monetary payo↵s grow,
when selecting the non-cooperative choice in the baseline treatment (no-redistribution)
(whatever the share of cooperators), while falling in the non-cooperative choice
in the redistribution treatment (whatever the share of cooperators). We there-
fore take into account these di↵erent characteristics and isolate in a further
estimate choices made in rounds with/without redistribution. The new esti-
mates show that satisfaction of strong cooperators with the experiment, as
well as with their behavior, falls in non-cooperative choices even when we
consider only choices in the no-redistribution treatments (significance of the
NoRedAvgP layerChoice in Table 5 column 2). The relevance of this result is
that it provides strong empirical evidence for the existence of an other-regarding
preference component. This is because, for the subsample of strong cooperators,
it reveals the anomaly of satisfaction for a personal behavior that grows with
an action - cooperating in no-redistribution treatments - which clearly reduces
their monetary payo↵s. We have such evidence from the combination of ex-
perimental choices (revealed preferences) and self-reported satisfaction (stated
preferences).

The significant point of this result is that it provides strong empirical evi-
dence for the existence of an other-regarding preference component. We have
such evidence from the combination of experimental choices (revealed prefer-
ences) in Becchetti et al. (2015) and self-declared satisfaction (stated prefer-
ences). Indeed, for the subsample of strong cooperators, it reveals the anomaly
of satisfaction for a personal behavior that grows with an action - cooperating
in redistribution treatments - which clearly reduces their monetary payo↵s. 6

Results from stated preferences, di↵erently from those from lab (or field)
experiments, are subject to endogeneity problems since there may always be
an unobserved third variable that can directly cause our two relevant variables

5A further robustness check for our findings consists in changing the threshold that divides
strong and weak cooperators. More specifically, we look at percentiles close to the median but
higher or lower than it. If we move down the threshold between strong and weak cooperators
from .50 to .45, we still have all our main findings. The result in the satisfaction for the
experiment regression is no more significant with thresholds moved down to .40 or .35 (that is,
by broadening and enlarging the category of strong cooperators). The same lack of significance
for this result occurs when we move the threshold up to .55 and .60 (reducing the number
and creating more severe thresholds for strong cooperation). Results are omitted for reasons
of space and available upon request.

6 A possible interpretation for the other-regarding component identified by our findings may
be that players’ satisfaction for their cooperative choice depends on the generativeness of their
act, that is, by the fact that the act positively contributes to the public good component and
to the total payo↵. On this line Becchetti and Degli Antoni (2010) find that the amount sent
by trustors in a randomized trust game experiment is significantly and positively correlated
with revealed satisfaction after the experiment but not before it.
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(one’s own or other players choices in the game and satisfaction about game
circumstances), thereby explaining their ‘spurious’ correlation. However the
pattern of determinants of satisfactions about game outcome and players’ game
behaviour (and not merely satisfaction about life) is too consistent with the di-
rect causality story to make the endogeneity hypothesis implausible. Consider
a parallel with dating in love a↵airs. A lover may try (and fail) to meet her/his
mate through several proposed dates. The pattern of correlations we would ex-
pect in that case would very close to what we find here with satisfaction about
other players’ behaviour in the game which is lower the higher one’s own e↵ort
and the lower the cooperative response of other players. What other explanation
could we give than direct causality to the love a↵air and, in parallel, to our story
? To reinforce our argument in the experiment we have the advantage of full
anonymity among experiment participants, di↵erently from the love a↵air exam-
ple where we have a full relational history. Hence the only characteristics that
a given player knows about their experiment mates is their cooperative/non-
cooperative choices and there are no other known factors on which she/he can
base her/his satisfaction about them (and especially about their behaviour in
the game). Back to our other main result, for what other reasons ‘tribes of
strong cooperators’ can be happy about their cooperative choices in the game
beyond satisfaction of their preferences? Imagine a Kantian value trait which
causes both strong cooperation and satisfaction when one cooperates. Isn’t it
exactly the other-regarding preference component of our model? We might for
absurd assume that the act of cooperating does not contribute by itself to satis-
faction about one’s own behavior in the game and that it is the Kantian factor
that makes people cooperate and feel happy about one’s own behaviour in the
game. Again our model (presented in details in the next section) would be a
consistent description of what we find. In terms of policy conclusions our model
helps us to understand that types are heterogeneous and that virtuous match-
ing (cooperative types playing only with cooperative types) would significantly
increase total payo↵ in the game (this independently of the endogeneity issue)
and satisfaction about game circumstances in the specific case of satisfaction
for other players’ behaviour. 7

5 The broader utility function

In this section, we outline a model that can replicate the main characteristics of
the observed empirical, experimental findings combined with those of revealed
satisfaction about the experiment and one’s own and other players’ behaviour.

More specifically, the model must be able to produce: i) a nonzero but
declining share of cooperative choices (the experimental finding of Becchetti
et al. 2015)); ii) satisfaction for the game of strong cooperators increasing in
proportion to their cooperative choice; iii) satisfaction of strong cooperators
for other players’ behavior negatively correlated with the extent of their own

7Back to the parallel with the love a↵air, friends are used to say to a disappointed partner
“you deserve a better someone”.
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cooperative behavior and of the non cooperative behavior of the latter; iv)
satisfaction of strong cooperators for their own behavior in the game depending
in turn on the share of their own cooperative choices; v) none of the e↵ects at
points iii)-v) for weak cooperators.

In order to sketch a theoretical framework which can mimic all these char-
acteristics we write the following instantaneous (experiment round) function:

Uit(S
i
, S

(�i)) =

(
Eit(j)+1

n � + ↵i � � � ✓i
n�jt�1

n ifS

i = vR

Eit(j)
n � ifS

i = vC

)
(5)

The function presents three di↵erences with respect to the standard utility
function of Becchetti and Salustri (2015) vote with the wallet game in (1). First,
we assume that other-regarding preferences have heterogeneous weight on the
utility of players in the experiment (with ↵i being extracted from an unknown
distribution with zero lower bound). Second, we assume that there exists a neg-
ative reciprocity argument (✓i) in the utility function whose impact depends on
the previous round share of non cooperating participants on total participants.8

The impact of the negative reciprocity argument is as well player specific. Both
of the two arguments apply only when the player selects the vR strategy, while
they are zero when she/he selects the vC strategy (there cannot be satisfaction
of other-regarding preferences and negative reciprocity e↵ect when the play-
ers choose the non cooperative strategy). Third, we assume that each player
has her/his own expectation Eit(j) on the number j of cooperative plays in
her/his group except herself/himself (which of course depends on expectations
about the weight of other-regarding preferences and reciprocity arguments of
the other players).

When considering the base (no redistribution) treatment of the game the
utility function specified above can produce

i) Unconditional cooperators for very high values of the other-regarding pref-
erence component or:

1

n

� + ↵i � � � ✓i
(n� 1)

n

> 0 (6)

that is, unconditional cooperators cooperate also when all other players do
not, since the weight of their other-regarding component is so high to com-
pensate that of the reciprocity component (even under the most pessimistic

8Reciprocity assumes that agents are willing to sacrifice part of their material wealth
in order to be kind (unkind) to someone who has been kind (unkind) to them (Rabin, 1993;
Dufwenberg and Kirchsteiger, 2004). Our argument actually measures a disutility proportional
to the share of other players that have not cooperated. As we will see in what follows in our
case this argument which grows in the share of previous period non cooperators may determine
a switch to the non cooperative choice by making utility (but not monetary payo↵s per se) from
the cooperative choice lower than that from the non cooperative choice. On the other hand,in
the redistribution treatment this switch implies indeed a sacrifice in terms of material wealth
(thereby producing a negative reciprocity e↵ect fully consistent with the above mentioned
definition) provided that players have not observed in the previous period an increase in the
share of cooperators vis--vis the previous round.
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assumption about the share of cooperative plays formulated above where j = 0)
and the extra cost of buying responsibly.

ii) Conditional cooperators with the above inequality which may hold given a
certain expectation Eit(j) on the number of cooperating players and a
given number of actual cooperating players in the previous round in their
experiment session

Eit(j) + 1

n

� + ↵i � � � ✓i
n� jt�1

n

> 0 (7)

but where the inequality may be reversed thereby leading to the non coopera-
tive choice if the expectation on the number of cooperators falls.

iii) Unconditional non cooperators who have ↵i = 0 and therefore find it always
optimal not to cooperate.

The e↵ect of the socially responsible frame (ie. frame 1) may be that of
adding an extra component (f1i) to the other-regarding preference factor (and
eventually to the reciprocity factor as well) thereby explaining the jump in
cooperative choices.

Uit(S
i
, S

(�i)) =

(
Eit(j)+1

n � + ↵i(1 + f1i)� � � ✓i(1 + f1i)
n�jt�1
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Eit(j)
n � ifS

i = vC

)

(8)
The e↵ect of the redistribution mechanism further changes the model since

we know that it makes strictly convenient to choose the cooperative strategies
even in absence of other-regarding preferences given experiment parameters.

The utility function in presence of the redistribution mechanism in the treat-
ment without frames becomes

Uit(S
i
, S

(�i)) =

(
Eit(j)+1

n � + ↵i � � � ✓i
n�jt�1

n + n�Eit(j)+1
Eit(j)+1 x ifS
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Eit(j)
n � � x ifS

i = vC

)

(9)

A main di↵erence here is that the cooperative choice becomes the dominant
strategy.

It is as well reasonable to assume that satisfaction for other players’ behavior
concerns only components for which other players matter, that is (in the base
treatment)

Uit(S
i
, S

(�i)) =

(
Eit(j)+1

n � � ✓i
n�jt�1

n ifS

i = vR

Eit(j)
n � ifS

i = vC

)
� (10)
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which is clearly increasing in one’s own cooperative choice and decreasing in
other players’ non cooperative behavior.

Based on our model we can say that

a) the share of cooperators in the first round of the base version of the game
coincides with the share of players having ↵i > 2 since the reciprocity
argument cannot a↵ect their choices;

b) the first round di↵erence in the share of cooperators in frames 1 and 2 with
those in the base treatment is given by players with ↵i < 2 but ↵i(1 +
f1i) > 2 (frame 1) and ↵i(1 + f2i) > 2 (frame 2), that is, players in which
the frame activates an additional other-regarding component inverting the
inequality;

c) the time decay in the share of cooperators in the no redistribution treatment
depends on the reciprocity parameter since, without reciprocity compo-
nent, even when discovering that some players did not cooperate at time
1, cooperators should continue to cooperate in the no redistribution treat-
ment where non cooperation is the dominant strategy and the relative con-
venience of the cooperation vs non cooperation strategy does not change
in the number of group cooperators. Hence in no redistribution treat-
ments cooperators would find it optimal to continue to cooperate given
their other-regarding preferences but they stop doing so because coopera-
tion produces, due to the negative reciprocity argument, a disutility that
grows in propoportion to the share of non cooperators. The possibility of
isolating this reciprocity component is a nice property of our game since
the payo↵ di↵erence between choosing to cooperate or not in no redistri-
bution treatments does not depend on the number of cooperators;

d) The decay in the share of cooperators in the redistribution treatment is
even more akin to a negative reciprocity e↵ect since cooperation is here
the dominant strategy and the switch to non cooperation for cooperators
reduces monetary payo↵s (while it reduces utility - net of the reciprocity
e↵ect - but not monetary payo↵s for them in the no redistribution treat-
ments). Note as well that, if the cooperator has a negative surprise in
terms of information on the share of previous period cooperators this fur-
ther reduces its payo↵ in case of switch to non cooperation given the
redistribution mechanism, provided that players have not observed in the
previous period an increase in the share of cooperators vis--vis the previ-
ous round. We may define this a pure negative reciprocity e↵ect (I observe
an unkind behavior from other players and I reciprocate the unkind be-
haviour even if it reduces my monetary payo↵s) while we may define that
under c) an impure negative reciprocity e↵ect (I reciprocate the unkind
behaviour even if it reduces my utility but not my monetary payo↵)

e) upward jumps in the share of cooperators within non redistribution treat-
ments cannot be explained by this model (and could be eventually ac-
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counted for by adding random disturbances which capture for irrationality
or cognitive biases);

To sum up, the combination of revealed experimental choices and declared
satisfaction with the game and players’ behavior produces two important results,
highlighted by the broader utility function model. First, a subset of players must
have an other-regarding preference component since they choose even in the
first round to buy the responsible product even if it costs more. Second, (some
of the) players must have a reciprocity argument since they switch from the
cooperative to the non cooperative strategy when receiving information on the
number of cooperators even though such choice reduces their monetary payo↵
in redistribution treatment and their utility - net of the reciprocity e↵ect - in
no redistribution treatments.

6 Conclusions

Our paper is an example of how two sources of information - incentivized re-
vealed choices in experiments and self-declared satisfaction about game circum-
stances - can usefully complement each other. We start with an original hy-
brid contribution multiplayer prisoner’s dilemma called ‘Vote-with-the-Wallet
Game’. Results of a nonzero and declining share of cooperators departing from
the Nash equilibrium are supplemented by survey data on satisfaction about
game circumstances. The latter show that the subset of strong cooperators
(those with a share of cooperating choices above sample average) are signifi-
cantly less satisfied with the game and their behavior in the game, the lower the
share of their cooperative choices. In addition to it, strong cooperators are as
well significantly less satisfied with the behavior of their experiment mates the
more the latter do not cooperate, and the stronger they cooperate. Other inter-
esting findings are that some players; i) cooperate in the first round of the game
even though this reduces their own monetary payo↵s; ii) switch from coopera-
tion to non cooperation when knowing the number of players who cooperated/
not cooperated in the previous round even though this choice reduces their own
monetary payo↵s. Our econometric estimates document that our findings are
robust to several controls and the inclusion of the average profit per round. The
two most important findings of our paper are consistent with our theoretical
framework assuming that a subset of players has other-regarding preferences, as
well as a reciprocity argument in their utility function.

We conclude our analysis by proposing a broader utility function which in-
cludes three original arguments which vary for each participant: i) expectations
on the number of cooperating players; ii) an other-regarding preference com-
ponent; iii) a reciprocity component. The inclusion of these three arguments
accounts for most of the observed choices in the game.
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Appendices

Tables

Table 1: The e↵ect of one’s own and group non cooperation on satisfaction -
separate strong and weak cooperator estimates

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

PlayerNonCoopChoiceShare -3.257⇤⇤ -0.402 3.547⇤⇤ 1.469 -5.986⇤⇤⇤ 0.603
(1.557) (1.368) (1.491) (1.395) (1.627) (1.411)

AvgGroupNonCoopChoiceShare 2.080 1.165 -5.261⇤⇤ -2.553 0.180 -3.244
(2.335) (2.100) (2.433) (2.057) (2.321) (2.065)

Male 0.186 -0.00166 0.613 1.015⇤⇤ 0.332 0.345
(0.416) (0.398) (0.434) (0.396) (0.443) (0.378)

Age 0.0143 0.0738 -0.0594 0.0480 -0.00219 0.102
(0.0641) (0.0645) (0.0653) (0.0627) (0.0654) (0.0667)

Income1 -0.131 0.0923 -0.485 -0.183 1.202 0.151
(0.736) (0.675) (0.746) (0.653) (0.781) (0.698)

Income2 -0.172 0.767 -0.190 -0.219 0.784 -0.177
(0.706) (0.758) (0.725) (0.721) (0.736) (0.754)

Income3 -1.407 0.545 -0.441 -0.457 -0.382 0.0000405
(0.766) (0.721) (0.756) (0.695) (0.783) (0.742)

Income4 -0.944 0.548 -0.218 -1.177 0.630 -0.231
(0.883) (0.821) (0.901) (0.798) (0.917) (0.817)

cut1
cons -3.836⇤ -2.207 -5.483⇤⇤⇤ -3.234 -5.602⇤⇤ -2.638

(2.118) (2.177) (2.046) (1.977) (2.315) (2.033)

cut2
cons -3.422⇤ -1.091 -4.612⇤⇤ -1.892 -4.481⇤⇤ -1.915

(2.079) (2.015) (2.015) (1.886) (2.162) (1.972)

N 78 102 78 102 78 102

Dependent variables. Columns 1 and 2: satisfaction about the game; columns 3 and 4: satisfaction about other players’ behaviour;

columns 5 and 6: satisfaction about one’s own behaviour. Subsample estimates: columns 1, 3 and 5 strong cooperators (players with

above median cooperative choices); columns 2, 4 and 6 weak cooperators (players with below median cooperative choices). Legend for

regressors: see Table 6. Standard errors in parentheses.

⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001
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Table 2: The e↵ect of one’s own and group non cooperation on satisfaction -
joint estimate

Variables (1) (2) (3)

PlayerNonCoopChoiceShare -4.075⇤⇤ 3.834⇤⇤⇤ -6.024⇤⇤⇤

(1.617) (1.460) (1.540)

AvgGroupNonCoopChoiceShare 2.802 -5.373⇤⇤⇤ 1.258
(2.025) (2.006) (1.966)

PlayerNonCoopChoiceShareDWeak 3.923⇤ -2.223 6.861⇤⇤⇤

(2.004) (1.923) (1.975)

AvgGroupNonCoopChoiceShareDWeak -1.556 2.917 -4.695⇤⇤

(1.890) (1.920) (1.915)

Male -0.0265 0.957⇤⇤⇤ 0.319
(0.272) (0.275) (0.271)

Age 0.0334 -0.000876 0.0403
(0.0431) (0.0424) (0.0428)

Income1 -0.132 -0.302 0.568
(0.494) (0.488) (0.515)

Income2 0.276 -0.219 0.329
(0.512) (0.504) (0.524)

Income3 -0.353 -0.526 -0.112
(0.513) (0.501) (0.532)

Income4 -0.193 -0.820 0.182
(0.589) (0.591) (0.600)

cut1
cons -3.456⇤⇤ -3.990⇤⇤⇤ -5.106⇤⇤

(1.533) (1.368) (1.681)

cut2
cons -3.047⇤⇤ -2.969 -3.475⇤⇤

(1.478) (1.334) (1.422)

Dependent variables. Column 1: satisfaction about the game. Column 2: satisfaction about other

players’ behaviour. Column 3 satisfaction about one’s own behaviour. Legend for regressors: see

Table 6. Standard errors in parentheses.

⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001
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Table 4: The e↵ect of the synthetic reciprocity measure on satisfaction on other
players’ behaviour

Variables (1) (2)

NegReciprocity 1.391⇤⇤⇤ 1.390⇤⇤⇤

(0.270) (0.298)

Male 0.959⇤⇤⇤ 0.959⇤⇤⇤

(0.272) (0.272)

Age -0.00451 -0.00453
(0.0425) (0.0425)

Income1 -0.328 -0.328
(0.492) (0.492)

Income2 -0.297 -0.297
(0.506) (0.507)

Income3 -0.507 -0.507
(0.503) (0.503)

Income4 -0.788 -0.787
(0.589) (0.592)

Profit 0.000660
(0.0535)

cut1
cons -1.894 -1.880

(1.193) (1.693)

cut2
cons -0.917 -0.902

(1.168) (1.679)

N 180 180

Dependent variable: satisfaction about other players’ behaviour. Legend for regressors: see

Table 6. Standard errors in parentheses.

⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001
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Appendix 2

Figure A1: Share of players buying the responsible product (by treatment).
Source: Becchetti, Pelligra and Salustri (2015).
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Table 5: The e↵ects of one’s own and group cooperation in di↵erent treatments
on satisfaction about the experiment and one’s own behaviour in the game

Variables (1) (2) (3) (4)

NoRedPlayerNonCoopChoiceShare -2.004 -2.629⇤⇤ -3.078⇤ -2.461
(1.045) (0.987) (1.374) (1.348)

NoRedAvgGroupNonCoopChoiceShare 0.942 -0.486 7.759 -1.545
(1.691) (1.545) (5.893) (5.967)

RedPlayerNonCoopChoiceShare -3.079⇤ -3.536⇤ -4.186⇤ -3.365⇤

(1.471) (1.408) (1.739) (1.686)

RedAvgGroupNonCoopChoiceShare 4.052 4.048 8.034 3.404
(3.537) (3.231) (4.854) (4.765)

NoRedPlayerNonCoopChoiceShareDWeak 4.623⇤⇤ 5.874⇤⇤⇤ 4.846⇤⇤ 5.841⇤⇤⇤

(1.570) (1.636) (1.582) (1.646)

NoRedAvgGroupNonCoopChoiceShareDWeak -0.772 -2.678 -1.065 -2.636
(2.315) (2.250) (2.340) (2.263)

RedPlayerNonCoopChoiceShareDWeak 2.965 3.681⇤ 2.753 3.712⇤

(1.629) (1.575) (1.637) (1.585)

RedAvgGroupNonCoopChoiceShareDWeak -7.151 -7.274 -7.028 -7.286
(4.257) (4.076) (4.268) (4.077)

Male -0.123 0.153 -0.117 0.152
(0.282) (0.280) (0.282) (0.280)

Age 0.0461 0.0322 0.0418 0.0330
(0.0453) (0.0463) (0.0455) (0.0465)

Income1 -0.197 0.368 -0.273 0.374
(0.529) (0.536) (0.531) (0.537)

Income2 0.0153 0.00895 -0.107 0.0217
(0.545) (0.547) (0.553) (0.551)

Income3 -0.469 -0.357 -0.596 -0.346
(0.549) (0.553) (0.560) (0.555)

Income4 -0.309 -0.0135 -0.423 -0.00249
(0.627) (0.621) (0.635) (0.623)

Profit 0.400 -0.0626
(0.332) (0.341)

cut1
cons -2.831 -4.998⇤⇤ 11.80 -7.296

(1.598) (1.748) (12.23) (12.63)

cut2
cons -2.421 -3.369⇤ 12.21 -5.668

(1.545) (1.500) (12.22) (12.60)

N 170 170 170 170

Dependent variables. Columns 1 and 3: satisfaction about the game. Columns 2 and 4: satisfaction about one’s own

behaviour. Legend for regressors: see Table 6. Standard errors in parentheses.

⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001
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Table 6: Legend of Tables
Variable Description

PlayerNonCoopChoiceSharee Share of player’s cooperating choices (choices of product B) in the 20
experiment rounds

AvgGroupNonCoopChoiceShare Share of player’s cooperating choices (choices of product B) of all the
10 players in the 20 experiment rounds in a given session

PlayerNonCoopChoiceShareDweak Share of player’s cooperating choices (choices of product B) in the 20
experiment rounds multiplied for a 0/1 dummy taking value one if the
player is a weak cooperator (has a share of cooperative choices below
median)

AvgGroupNonCoopChoiceShareDweak Average share of cooperating choices (choices of product B) of all the
10 players in the 20 experiment rounds in a given session multiplied
for a 0/1 dummy taking value one if the player is a weak cooperator
(has a share of cooperative choices below median)

Male Dummy taking value of one if the player is male
Age Player’s age

Profit average monetary payo↵ per round for the individual player
NegReciprocity AvPlayerChoice/AvgGroupChoice

NoRedPlayerNonCoopChoiceShare Share of player’s cooperating choices (choices of product B) in the 20
experiment rounds multiplied for a 0/1 dummy taking value one for
rounds in no redistribution treatments

NoRedAvgGroupNonCoopChoiceShare Average share of cooperating choices (choices of product B) of all the
10 players in the 20 experiment rounds in a given session multiplied
for a 0/1 dummy taking value one for rounds in no redistribution
treatments

RedPlayerNonCoopChoiceShare Share of player’s cooperating choices (choices of product B) in the 20
experiment rounds multiplied for a 0/1 dummy taking value one for
rounds in redistribution treatments

RedAvgGroupNonCoopChoiceShare Average hare of cooperating choices (choices of product B) of all the
10 players in the 20 experiment rounds in a given session multiplied for
a 0/1 dummy taking value one for rounds in redistribution treatments

NoRedPlayerNonCoopChoiceShareDWeak Share of players’ cooperating choices (choices of product B) in the 20
experiment rounds multiplied for a 0/1 dummy taking value one for
rounds in no redistribution treatments, multiplied for a 0/1 dummy
taking value one if the player is a weak cooperator (has a share of
cooperative choices below median)

NoRedAvgGroupNonCoopChoiceShareDWeak Average share of cooperating choices (choices of product B) of all the
10 players in the 20 experiment rounds in a given session multiplied
for a 0/1 dummy taking value one for rounds in no redistribution
treatments, multiplied for a 0/1 dummy taking value one if the player
is a weak cooperator (has a share of cooperative choices below median)

RedPlayerNonCoopChoiceShareDWeak Share of player’s cooperating choices (choices of product B) in the
20 experiment rounds multiplied for a 0/1 dummy taking value one
for rounds in redistribution treatments, multiplied for a 0/1 dummy
taking value one if the player is a weak cooperator (has a share of
cooperative choices below median)

RedAvgGroupNonCoopChoiceShareDWeak Average share of cooperating choices (choices of product B) of all the
10 players in the 20 experiment rounds in a given session multiplied for
a 0/1 dummy taking value one for rounds in redistribution treatments,
multiplied for a 0/1 dummy taking value one if the player is a weak
cooperator (has a share of cooperative choices below median)
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Table A1: Costs and benefits in the Base Vote-with-the-Wallet game (VWG)
experiment. Source: Becchetti, Pelligra and Salustri (2015).

Table A2: Players’ payo↵ in the Base VWG experiment conditional to other
players’ choices. Source: Becchetti, Pelligra and Salustri (2015).
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Table A3: Costs and benefits in the Base Vote-with-the-Wallet game (VWG)
experiment. Source: Becchetti, Pelligra and Salustri (2015).

Table A4: Players’ payo↵ in the VWG experiment with Redistribution, condi-
tional to other players’ choices. Source: Becchetti, Pelligra and Salustri (2015).
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Table A5: Treatments and Sessions. Source: Becchetti, Pelligra and Salustri

(2015).
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