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public goods in society and firms. This paper investigates experimentally the effect of private contribution

incentives in the presence of a norm enforcement mechanism. Norm enforcement through peer punishment
has been shown to be effective in raising contributions by itself. We test whether and how (centrally provided)
private incentives interact with (decentralized) punishment, both of which affect subjects’ monetary payoffs.
The results of our experiment show that private incentives for contributors can reduce the effectiveness of the
norm enforcement mechanism: Free riders are punished less harshly in the treatment with incentives, and as a
consequence, average contributions to the public good are no higher than without incentives. This finding ties
to and extends previous research on settings in which monetary incentives may fail to have the desired effect.

Key words : public goods; prosocial behavior; norm enforcement; hidden cost of incentives; experimental
economics

History : Received April 6, 2009; accepted August 2, 2009, by Teck-Hua Ho, decision analysis. Published online
in Articles in Advance October 16, 2009.

1. Introduction
Prosocial behavior, such as making private contribu-
tions to public goods, is crucial for the proper func-
tioning of society and the efficiency of organizations.
Various activities performed by humans, from hunt-
ing to holding a potluck party, require discretionary
contributions of the group members to be success-
ful. Many common pool resources become exhausted
if individuals do not refrain from consuming the
privately optimal, but socially suboptimal, amount.
Similarly, the success of organizations depends on
members’ willingness to take unselfish, efficiency-
enhancing actions, because it is often impossible to
fully control behavior through contracts. However,
the incentives to free ride in such situations generally
make it difficult to sustain high levels of prosocial
behavior. Recent research shows that peer punish-
ment or norm enforcement—that is, the willingness
of people to incur a cost to punish a free rider1—
can potentially explain the maintenance of high lev-
els of cooperation (Güth et al. 1982; Fehr and Gächter
2000, 2002). For instance, a decentralized norm en-

1 Throughout the paper, we use the term “free rider” to refer
to individuals whose contributions to the public good are below
average.

forcement mechanism can successfully prevent the
exploitation of common pool resources (Ostrom 1990),
whereas within firms, social pressure and mutual
monitoring can play an important role in inducing
effort and thereby contribute crucially to an organi-
zation’s efficiency (Kandel and Lazear 1992, Mas and
Moretti 2009). However, if punishment is used indis-
criminately, its cooperation-enhancing effect may van-
ish, and large welfare losses may result (Herrmann
et al. 2008).
This paper investigates in a laboratory experiment

how private monetary incentives for contributing to
a public good affect decentralized norm enforcement
through peer punishment. In our experiment, both
the incentives and the peer punishment have conse-
quences for the monetary payoffs of the subjects, but
whereas the private incentives are provided by a cen-
tral authority (the experimenters in this case), the peer
punishment is carried out by the individual group
members after observing everybody’s contribution to
the public good, and is costly to both the punisher
and the receiver.
Monetary incentives are widely used by policy

makers and managers to foster prosocial behavior.
For example, recycling or the use of environmen-
tally friendly technologies (such as hybrid cars) is
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often subsidized. Within organizations, teamwork,
contributions to the work atmosphere, and extra-role
behavior are often encouraged with private monetary
incentives such as bonuses, awards, or promotions.
Offering private incentives to behave prosocially
reduces the cost of prosocial behavior for contribu-
tors, and this has been found to be effective in raising
contributions in a number of situations, as standard
economics would predict.2 However, a growing body
of evidence in psychology (for a survey, see Deci et al.
1999) and economics (for surveys, see Frey and Jegen
2001, Bowles 2008) finds that monetary incentives
can crowd out individuals’ willingness to behave
prosocially, leading to a direct detrimental effect of
monetary incentives. Our paper focuses instead on
the question of whether private monetary incentives,
such as bonuses for extra-role behavior in a firm, can
have an indirect effect on the level of prosocial behav-
ior by affecting the functioning of a norm enforcement
mechanism.
How private monetary incentives affect overall

prosocial behavior in a setting where norm enforce-
ment is important depends on how the incentives
affect two crucial factors of norm enforcement: the
propensity of prosocial individuals to inflict costly
punishment on free riders, and the reaction of free rid-
ers to such punishment. If the incentives do not influ-
ence those factors, the effects of the incentives and of
norm enforcement will be additive and a combina-
tion of the two should be most successful in foster-
ing high levels of prosocial behavior. However, as we
will argue below, monetary incentives can dampen
the effectiveness of the norm enforcement mechanism,
leading to less punishment and, as a consequence,
lower contribution rates—even with an additional
incentive in place.
How could monetary incentives negatively influence

the two factors of a successful norm enforcement
mechanism? First, norm enforcement mechanisms
depend on the willingness of some individuals to
punish free riders. It seems that high contributors
are motivated to punish free riders because doing
so allows them to vent their anger and express dis-
approval (Bosman and van Winden 2002, Fehr and
Gächter 2002, Xiao and Houser 2005, Ben-Shakar et al.
2007, Hopfensitz and Reuben 2009), and that they
derive satisfaction from the act of punishing norm
violations (de Quervain et al. 2004). An extra incen-
tive for a prosocial individual can potentially miti-
gate his anger, because the advantage of free riding is
reduced by the incentive reward. For example, in the

2 For example, tax deductions have been shown to increase charita-
ble giving (Auten et al. 2002), and in experimental studies, peoples’
giving behavior reacts consistently to changes in prices (Andreoni
and Miller 2002, Fisman et al. 2007).

absence of private incentives to exert effort that bene-
fits the firm (and therefore, directly or indirectly, all its
employees), hard-working employees may feel angry
when observing free riders who receive the same
salary, leading to norm enforcement efforts. How-
ever, if employees are rewarded for hard work and
extra-role behavior, their willingness to punish may
be reduced, because they receive something that free
riders do not.
Second, a successful punishment mechanism also

relies on free riders adapting their behavior in
response to punishment. For instance, employees who
do not contribute their “fair share” to the public
goods in a firm may feel compelled to increase their
contributions after being sanctioned by their peers.
However, in the presence of private incentives for
contributors, free riders may not feel guilty for not
contributing, and perceive punishment as unjustified,
because they already forgo the additional incentive.
As a result, free riders may not increase their con-
tributions after punishment as much as when no
private incentives are in place. Thus, if private mon-
etary incentives dampen one or both of the factors
that together sustain prosocial behavior over time, the
norm enforcement mechanism may not be as effective
as when no private incentives are present, and this
may lead to lower overall prosocial behavior.
In our experiment, participants play two six-period

public good games in groups of four: one without
and one with a punishment opportunity. The baseline
treatment, which is closely based on earlier experi-
ments in the literature, works as follows: In every
period, each group member decides how much of
his endowment to contribute to a “group project.”
Payoffs are such that it is in every individual’s best
interest not to contribute, even though the group as
a whole is best off if everybody contributes their full
endowment. In the game with the punishment oppor-
tunity, participants can in each period assign “deduc-
tion points” to the other group members after seeing
their contributions; these points have a monetary cost
to the sender, but an even larger cost to the receiver. In
the treatment that is novel to this paper, we add a pri-
vate monetary contribution incentive to this setting:
For each unit a participant contributes to the group
project, he receives a “lottery ticket” with a relatively
substantial expected value (though it is still in his pri-
vate interest not to contribute).
The results show that the presence of this private

incentive can indeed negatively affect both factors
of the norm enforcement mechanism. First, offering
salient monetary incentives proportional to contribu-
tions leads to less severe punishment of free riders
by the other members of their group. In the setting
with monetary incentives, deviations from the group
average are punished less harshly than in a setting
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where no monetary incentives are offered. Second,
punishment has less influence on free riders’ behav-
ior when monetary incentives for contributors are in
place. For each punishment point received, free riders
increase their subsequent contribution by less when
monetary incentives are offered than when no incen-
tives are offered. As a result of the negative reactions
of both factors to incentives, prosocial behavior is not
increased by the nontrivial incentive we provide—
even though the incentive increases contributions
substantially in the absence of norm enforcement.
These findings indicate that policy makers and

managers should be careful in using private incen-
tives to foster prosocial behavior in settings where
norm enforcement and social pressure are impor-
tant. We therefore contribute to the discussion about
possible “hidden costs” of incentives (Lepper and
Greene 1978). A number of empirical studies find
negative effects of incentives on individuals’ proso-
cial behavior (for example, Frey and Oberholzer-Gee
1997; Gneezy and Rustichini 2000a, b; Mellström
and Johannesson 2008), and a variety of poten-
tial channels have been suggested to explain such
detrimental effects of incentives. Extrinsic incentives
might destroy intrinsic motivations to behave proso-
cially (Deci 1975, Frey 1997), reduce trust in a
principal-agent relationship (Fehr and Falk 2002, Fehr
and List 2004, Falk and Kosfeld 2006), or shift an
individual’s decision frame from a social to a mone-
tary frame, suggesting that selfish behavior is accept-
able or even appropriate (Gneezy and Rustichini
2000a, Heyman and Ariely 2004). Recent theories and
experimental evidence additionally suggest that mon-
etary incentives negatively affect individuals’ image
motivation in situations where their contribution to
the public good is visible to others (Benabou and
Tirole 2006, Ellingsen and Johannesson 2008, Ariely
et al. 2009).
All these studies suggest potential direct chan-

nels through which incentives can have detrimental
effects on prosocial behavior. The contribution of our
experiment, on the other hand, is to demonstrate the
possible importance of an indirect channel: Private
incentives may lead to less effective norm enforce-
ment, which in turn may eliminate the positive effect
of incentives on prosocial behavior. Meanwhile, the
incentives do have a positive effect on contributions
in the part of our experiment where the norm enforce-
ment mechanism is not available. This means that the
direct channels through which incentives may reduce
prosocial behavior do not appear to be present in
our laboratory setting, or that the incentives are large
enough for a possible negative direct effect to get
swamped by the positive “price effect” predicted by
standard economics. Indeed, most previous studies
find that only small incentives can have a negative

net effect on prosocial behavior (Gneezy 2003). The
indirect channel identified in the punishment condi-
tion of our experiment, however, can lead to a nega-
tive net effect even for private incentives of relatively
substantial size, which further enhances the potential
practical importance of our findings.
In summary, the results of our experiment show

that centrally provided monetary incentives, which
may have a strong positive effect in settings without
decentralized norm enforcement, can have a weak or
even negative effect on prosocial behavior when norm
enforcement is important and, by itself, powerful.
Having said that, it is not clear in our setting that the
presence of incentives does not increase welfare, even
though contributions are not increased—after all, if
a similar level of prosocial behavior can be achieved
with less (socially wasteful) norm enforcement, this
is welfare enhancing. In our experiment, overall wel-
fare is unaffected by the incentives, because the reduc-
tion in punishment they produce is offset by the cost
of providing them. More generally, although norm
enforcement is costly in the short run, in the long run
it is mainly the threat of punishment that maintains
high levels of contributions, whereas providing incen-
tives continues to be costly. Therefore, whether the
introduction of private incentives for prosocial behav-
ior is desirable for a policy maker or manager will
depend on the weights she assigns to contributions
versus norm enforcement costs, on the cost of pro-
viding incentives, and on the horizon over which the
policy is considered.
The remainder of this paper is structured as

follows: In §2, we describe our experimental design
and its two treatments, the baseline treatment and the
incentive treatment. Section 3 discusses our behav-
ioral hypotheses, namely, the various ways in which
the presence of incentives could influence the dif-
ferent aspects of the norm enforcement mechanism.
Section 4 then presents the results from our experi-
ment, and §5 discusses these further. Finally, in §6,
we briefly conclude and suggest topics for further
research.

2. Experimental Design
Our experiment consists of a linear public good game
(also known as “voluntary contribution mechanism”)
with two treatments comprising two parts each (see
Table 1). In the baseline treatment (BT), subjects par-
ticipate in two six-period public good games with
and without punishment opportunity. In the incentive
treatment (IT), a private monetary incentive is added
to the BT.

2.1. The Baseline Treatment (BT)
Our baseline treatment closely follows Fehr and
Gächter (2002), except that we use a “partner” design
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Table 1 Treatments

Baseline treatment Incentive treatment
(without private (with private
incentives) incentives)

Without punishment 15 groups of size 4 19 groups of size 4
(six periods)

With punishment 15 groups of size 4 19 groups of size 4
(six periods)

(meaning that groups remain fixed within each game)
instead of their “stranger” design (meaning that
groups are reshuffled after each period). We chose
to do so because repeated interaction with the same
group members is arguably more realistic for most
real-world applications. Participants first play six peri-
ods of a public good game in fixed groups of four. In
each period, each groupmember i ∈ �1�2�3�4� receives
an endowment of 20 experimental currency units
(ECU) and can contribute an integer gi (0≤ gi ≤ 20)
to a public good (referred to as a group project). All
group members decide simultaneously on their gi in a
period. The monetary payoff of each individual i from
the group project in a period is given by

�i = 20− gi + a
4∑

j=1

gj� (1)

where a is the marginal per-capita return (MPCR)
from a contribution to the public good. In this exper-
iment, as in Fehr and Gächter (2000, 2002) and many
subsequent papers in this literature, a is set to equal
0.4. Hence, the private cost to an individual of con-
tributing 1 ECU to the public good is 0.6 ECU,
whereas the total benefit to his fellow group mem-
bers is 1.2 ECU. This means that not contributing
at all (gi = 0) is the dominant action for each group
member i in the stage game, whereas the total group
payoff (

∑4
i=1 �i) is maximized if all group members

contribute their full endowment (gi = 20).
After six periods without punishment, participants

are rematched into new groups and play another
six-period public good game with the same param-
eter values as in the first six periods, but with a
peer punishment mechanism.3 In each period, par-
ticipants now receive an additional endowment of
10 ECU.4 After participants make their contribution

3 Participants were only informed about the second six-period game
once the first game was over. Because Fehr and Gächter (2000, 2002)
and Herrmann et al. (2008) find that the order of the nonpunish-
ment and the punishment part has no major effects on behavior,
we opted to use only the more natural order.
4 This was done to reduce the likelihood that a subject would refrain
from punishment to avoid the risk of a negative payoff in a period.
Many experiments on punishment behavior (including Fehr and
Gächter 2002) give participants an additional endowment in the
punishment condition.

decision gi, they are informed about the contribution
of each other group member j �= i, and are allowed
to assign punishment points, pij (0 ≤ pij ≤ 10), to the
other group members.5 The punishment points (neu-
trally labeled deduction points in the instructions) are
costly to both the sender and the receiver. Each pun-
ishment point costs 1 ECU to the sender and 3 ECU
to the receiver. However, the payoff-effective punish-
ment costs imposed by the other group members on
subject i, Ci, cannot exceed the first-stage payoff, �i.
Ci is therefore given by Ci = min�3

∑
j �=i pji��i�. The

overall payoff of subject i in a period of the public
good game with punishment is then given by

��i = 10+ �i − Ci −
∑

j �=i

pij � (2)

2.2. The Incentive Treatment (IT)
The incentive treatment is identical to the baseline
treatment, except that the subjects are now given a
private monetary incentive to contribute to the public
good. To make the private incentive salient, partici-
pants receive a (virtual) “lottery ticket” for each ECU
that they contribute to the public good. Each lottery
ticket gives a 1% chance of winning an additional
20 ECU at the end of the experiment, so it has an
expected value of 0.2 ECU.6 For example, if a partici-
pant contributes 10 ECU to the public good, he or she
will, in expectation, win 2 ECU. Thus, the expected
private monetary payoff in the IT is increased by 0�2gi

compared with the payoffs in the BT. This incentive
is in place for both parts of the treatment, with and
without punishment.
The monetary incentive is nontrivial, because, in

expectation, it is equivalent to a reduction from 0.6
ECU to 0.4 ECU in the private cost of contributing an
ECU to the public good. It is important to note, how-
ever, that this incentive does not alter the benefits that
the other members of i’s group derive from i’s contri-
bution, and that from a purely monetary perspective,
it is still a dominant strategy in the stage game for
each subject to not contribute anything to the public
good, unless the subject is extremely risk loving.7

5 As is common in this literature, the group members are listed in
random order after each contribution decision to avoid individual
reputation effects.
6 As discussed below, one period of each six-period game is ran-
domly chosen for payment at the end of the experiment, so that
the maximum number of lottery tickets a subject can obtain is 40
(2× 20). The lotteries were conducted so that each subject’s tickets
were “additive,” not independent, within each six-period block of
the treatment. This means that having x tickets gives a one-time
x% chance to win 20 ECU, rather than x independent 1% chances
of winning.
7 We believe it is very unlikely that a subject would be willing to
give up 0.6x ECU for an x% chance of winning 20 ECU, which is
what would be needed to make contributing (at least) x the domi-
nant action.
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2.3. Procedures
The experiments were conducted at the Computer
Lab for Experimental Research at Harvard University,
using the software z-Tree (Fischbacher 2007). Sixty
subjects, the vast majority of them undergraduate stu-
dents, participated in the BT and 76 in the IT. Par-
ticipants received detailed written instructions with
a number of control questions, and the experiment
started only after all participants answered all the
questions correctly. (The instructions distributed to
the subjects can be found in the online appendix,
available in the e-companion.8) At the end of a
session, one period of each six-period game was ran-
domly chosen to determine the final payoff (consist-
ing of the monetary payoff, and in the IT, the number
of lottery tickets), and (in the IT) the two lotteries
were played out. Then, participants were paid their
total earnings from the games, converted at a rate of 1
ECU=US$0.25, and a show-up fee of US$10.00. Aver-
age earnings for the experiment, which lasted approx-
imately 80 minutes, were US$24.40.
Whether using one randomly chosen period for the

final payoff affects behavior as compared with paying
subjects for each period is an open methodological
question, although it has been found not to matter
in at least some experimental games (Laury 2005). In
our experiment, paying only one period per game
allows us to increase the stake for each decision, and
in particular, to offer a nontrivial prize in the lottery
in the IT (20 ECU = US$5). In turn, having higher
stakes may change behavior as compared with a sit-
uation with lower stakes. Most other papers in the
literature pay subjects for every period, but at much
lower conversion rates (for instance, Herrmann et al.
2008 convert at the rate 1 ECU = US$0.03). This may
explain why we find somewhat lower contribution
and punishment levels than most other papers in this
literature.

3. Behavioral Hypotheses
The main goal of this paper is to investigate how
the presence of centrally provided private incentives
to contribute to the public good affects the function-
ing of a decentralized norm enforcement mechanism
(peer punishment) and the resulting level of public
good contributions. Previous research indicates that
the ability of a peer punishment mechanism to sustain
or increase public good contributions depends largely
on two factors: (1) how harshly subjects who con-
tribute less than average (free riders) are punished,

8 An electronic companion to this paper is available as part of the on-
line version that can be found at http://mansci.journal.informs.org/.

and (2) how those free riders adapt their contribu-
tions afterward.9 If private incentives do not interact
with either of these factors, we should expect that the
IT yields higher contributions than the BT, with and
without the punishment mechanism. This is because
the private cost of contributing is reduced, which
should bring contributions to a higher level (a stan-
dard price effect).10 However, as we discuss below, the
presence of private incentives may influence punish-
ment behavior and the reaction of free riders, and as
a result, these interactions could yield higher or lower
overall contribution levels than would be expected
from the price effect alone.

3.1. Punishment of Free Riders
A growing body of research has investigated the
driving forces behind punishment behavior. One of
the main findings is that negative emotions toward
free riders are an important motivation, or per-
haps even the main motivation, behind punishment.
High contributors punish free riders to vent their
anger and express their disapproval (Bosman and van
Winden 2002, Fehr and Gächter 2002, Xiao and Houser
2005, Ben-Shakar et al. 2007, Hopfensitz and Reuben
2009), and seem to derive satisfaction from doing so
(de Quervain et al. 2004).11

Depending on exactly what determines the strength
of negative emotions toward free riders, monetary

9 The extent of “antisocial punishment” (meaning the punish-
ment of above-average contributors) is also crucial, as shown by
Herrmann et al. (2008). However, because we do not expect (or
find) much antisocial punishment in our American subject pool, we
do not focus on it in our discussion.
10 Of course, this already assumes that subjects do not act in accor-
dance with standard game theory, which predicts that nobody ever
contributes (or punishes). Various papers have looked at how con-
tributions are affected by changes in the MPCR, a, in public good
experiments without punishment, and they generally find a fairly
strong and significant price effect (see the survey in Ledyard 1995).
A recent paper by Carpenter et al. (2009), which varies a as well
as group size in a stranger setting with punishment, finds that an
MPCR of 0.75 rather than 0.3 leads to higher mean contributions
when the group size is eight, but not when it is four. As discussed
earlier, we do not change a across treatments, but rather give a
personal incentive akin to a rebate in the IT.
11 This explains why high contributors punish free riders even in a
pure stranger design (where subjects are certain never to be in a
group with the same other subjects again) (Fehr and Gächter 2002,
Egas and Riedl 2008). If a group interacts repeatedly, strategic rea-
soning (namely, punishing free riders to lead them to increase their
future contributions) provides another motivation for punishment.
However, it seems that its importance is rather small as compared
with the nonstrategic motivations. For instance, punishment pat-
terns in a repeated public good game are very similar when pun-
ishment choices are revealed only at the end of the experimental
session as opposed to after every period (Vyrastekova et al. 2008),
and punishers do not seem to view another group member’s pun-
ishing of a free rider as a substitute for their own punishing (Casari
and Luini 2008).
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incentives for contributing to the public good may
either increase, have no effect on, or decrease punish-
ment. To illustrate the three different possible effects
of incentives on punishment, it may be helpful to con-
sider the following simple one-shot, two-person social
dilemma. First-stage payoffs are given by �i = E −
�1− r�gi + a · �gi +gj�, where E is the subjects’ endow-
ment, gi the contribution of subject i, r the private
reward a subject receives per unit of contribution, and
a the MPCR of the public good.12 Assume that gi > gj

and that we are interested in i’s punishment decision.
What determines i’s anger toward j?
Case 1. The first possibility is that high contribu-

tors become angry at people they see as selfish, and
want to punish them for their selfish traits, à la Levine
(1998). In terms of our social dilemma, we could
define j’s “selfishness” sj as the “benefit withheld
from the other player” divided by the unit cost of
providing this benefit, or

sj = a�E − gj�

1− r
� (3)

and we can then imagine that i’s punishment of j
increases in j’s selfishness as compared to i’s,

sj − si =
a�gi − gj�

1− r
� (4)

Clearly, this expression increases in r . Intuitively, not
contributing (or contributing little) is more selfish the
lower the personal cost of contributing. Thus, this
would predict that there should be more punishment
in the IT because not contributing is a more selfish
action there.
Case 2. Alternatively, high contributors may punish

based on the harm that the low contributors’ actions
impose on them, without taking into account the cost
of contributing. In terms of our example, this would
mean that i punishes j solely based on the numerator
of the previous expression, a�gi − gj�, which is inde-
pendent of r . For our experiment, where the MPCR
a is the same in both treatments, this would predict
equal strength of punishment in both treatments. This
case would be consistent with models of intention-
based reciprocity such as Rabin (1993), in which j’s
kindness toward i depends only on the consequences
of j’s actions for i’s payoff.
Case 3. Finally, it may be that inequality of out-

comes is what triggers negative emotions toward low
contributors and therefore punishment. In our exam-
ple, we have

�j − �i = �1− r��gi − gj�� (5)

12 a and r are such that �1 − r�/2 < a < 1 − r , which makes this a
social dilemma, as it is in each subject’s private monetary interest to
choose gi = 0, while total payoff �i +�j is maximized if gi = gj = E.

which is decreasing in r , meaning that the payoff
inequality for a given contribution difference is
smaller if contributing is less costly. In our exper-
iment, this would predict that punishment of free
riders is less harsh in the IT than in the BT, because
high contributors receive a private reward in the for-
mer but not in the latter.
Such behavior would be consistent with outcome-

based theories of social preferences, such as the
inequity-aversion theory of Fehr and Schmidt (1999).
However, previous experiments have revealed that
reducing payoff inequalities does not seem to be the
main motive behind punishment, because punish-
ment levels are substantial even when the cost is the
same to the punisher as to the receiver, and there-
fore inequality is not reduced by punishment (Falk
et al. 2005, Egas and Riedl 2008, Masclet and Villeval
2008). It is important to note, though, that even if the
reduction of payoff inequality is not the main goal of
punishment, it may still be the case that inequality is
the cause of the negative emotions that lead to pun-
ishment.13 This would be consistent with the findings
of Dawes et al. (2007), who look at punishment in
a setting where first-stage payoffs are randomly gen-
erated (in fact, drawn from the distribution of first-
stage payoffs in Fehr and Gächter 2002) rather than
determined by contribution decisions. Dawes et al.
find that high earners are still punished substantially,
even though their high earnings are not a result of
free riding, and that in a hypothetical scenario, their
subjects express negative emotions (annoyance and
anger) toward high earners, the more strongly the
higher the inequality.
In summary, under different assumptions of what

drives punishment, we would predict different effects
of private contribution incentives on the strength
of punishment. Our results will therefore not only
show whether private incentives interact with punish-
ment behavior, but also give an indication of which
assumption regarding the causes of negative emotions
toward free riders is most reasonable (at least in the
public good context used in our experiment).

3.2. Reaction of Free Riders
The success of a peer punishment mechanism in
increasing contributions depends not only on suffi-
ciently harsh punishment of free riders, but also on

13 This is noted, for instance, by Fehr and Gächter (2004, p. E1) in
their response to Fowler et al. (2004), who point out that “egalitar-
ian motives,” as opposed to negative emotions toward free riders,
may be responsible for the punishment observed in Fehr andGächter
(2002): “Fowler et al. contrast their egalitarianismhypothesiswithour
view that negative emotions against free riders drive punishment.
However, the two views are not necessarily incompatible: egalitarian
sentiments may be the basis behind cooperators’ negative emotions
because free riding causes considerable inequalities.”
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their reaction to the punishment. It has been observed
in numerous experiments that free riders who are
punished in a period increase their contribution in
the subsequent period. One reason for doing so is
surely to avoid the material costs from further pun-
ishment. However, this may not be the only motiva-
tion: A free rider may also increase his contributions
because he feels bad for not adhering to the contri-
bution norm of his group, and this feeling may be
enhanced if he is punished by the other group mem-
bers, who thereby clearly signal their disapproval of
the free rider’s action. Bowles and Gintis (2005) refer
to these two respective feelings as guilt and shame,
and argue that these emotions play a significant role
in increasing the contributions of free riders.
Direct evidence for the possible importance of guilt

and shame in a public good experiment is provided
by Masclet et al. (2003), who investigate the effect
of nonmonetary sanctions. In their experiment, sub-
jects can express their disapproval about the actions
of another group member by assigning “disapproval
points” without any monetary costs to either the
sender or the receiver of these points. The results
show that free riders who receive more disapproval
points increase their contributions by more in the next
period, consistent with the “shame” hypothesis. This
is the case even in a stranger setting, where sub-
jects are rematched into new groups in every period.
Another finding is that free riders who are furthest
below the average contribution in the previous period
increase their subsequent contributions the most for a
given level of punishment, a finding that is consistent
with the “guilt” hypothesis.
Hopfensitz and Reuben (2009) provide further evi-

dence by looking at a one-shot, two-person trust game
with punishment and possible counterpunishment.
Hopfensitz and Reuben measure various emotions
(such as anger, guilt, shame, surprise) of the play-
ers directly through questionnaires right after players
observe their partner’s action, but before they choose
their own action. They find that among the sec-
ond movers who are punished for defecting (mean-
ing that they returned little of the entrusted money),
those who reported feeling guilty were less likely
to retaliate than those who did not feel guilty, and
they returned more money when playing the game
a second time (against a different first mover). Fur-
thermore, the intensity of guilt expressed by sec-
ond movers seems independent of whether they were
punished. These results support the claim that “proso-
cial emotions” such as guilt and shame are crucial for
the effectiveness of a punishment institution.
For our experiment, this means that the effect of

private incentives on contributions may depend on
how these incentives influence the extent to which
free riders feel guilty or ashamed for not contributing

as much as their peers. In ways similar to the ones
discussed in the previous section, it is conceivable that
the presence of private incentives enhances or reduces
the strength of these emotions or leaves them unaf-
fected. Thus, if private incentives increase the per-
ceived selfishness of free riders, and as a consequence
their guilt and shame as in Case 1, then the reaction
of free riders to a given level of punishment will be
stronger. However, if inequality drives not only the
anger of the high contributors but also the guilt and
shame of free riders (as in Case 3), then the presence
of incentives will lower free riders’ guilt and shame
and will dampen their reaction to punishment.14

The overall effect of private incentives on the contri-
bution level in the public good game will then depend
on the combination of three factors: (1) the price effect
of the incentive (it becomes cheaper to contribute);
(2) the intensity of the punishment inflicted on free
riders; and (3) the change in free riders’ contribu-
tion behavior over time. If (2) and (3) are unaffected
by the presence of incentives, we expect contribu-
tion levels to go up, in magnitude comparable to the
incentive effect in a setting without peer punishment.
If punishment becomes harsher or free riders react
more strongly to it (in the sense of increasing their
subsequent contributions by more), then the private
incentives will have a larger positive effect on con-
tribution levels than in a version of the game with-
out punishment—in other words, incentives and peer
punishment will be complements. However, if instead
the presence of incentives leads to weaker punish-
ment of free riders or if (punished) free riders are less
prone to increase their contributions over time, the
positive effect of incentives will be diminished, and if
the negative effects of incentives on punishment and
the free riders’ reaction to it are sufficiently strong,
contributions may even be lower than without incen-
tives.15 In that case, one could say that incentives and
peer punishment are substitutes.

14 A recent paper by Reuben and Riedl (2009) considers a different
twist on the public good game with punishment and contains find-
ings consistent with that last possibility. Reuben and Riedl exper-
imentally investigate contributions and sanctioning in “privileged
groups,” meaning that for one group member it is privately opti-
mal to contribute his full endowment to the public good, because
the benefit he derives from it is sufficiently high. They find that
such privileged groups obtain significantly higher contributions
than “normal” groups when no peer punishment is possible, but
that this is reversed with peer punishment. The main reason for this
seems to be that the “low-benefit” subjects in privileged groups are
less willing to increase their subsequent contributions in response
to being punished than the low-benefit subjects in normal groups
(where all group members are low-benefit).
15 Of course, it is possible that punishment becomes stronger while
the reaction of free riders becomes weaker, or vice versa. In such a
case, the total effect on contributions is ambiguous.
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Figure 1 Effect of Incentives on Mean Contributions to Public Good
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4. Results
4.1. Effect of Incentives on Contributions

Result 1. Without the punishment mechanism, contri-
butions are significantly higher in the IT than in the BT,
whereas with the punishment mechanism, there is no sig-
nificant difference between the two treatments.

Support for Result 1 is presented in Figure 1.
Figure 1(a) shows that in the six periods without
the punishment mechanism, the presence of private
incentives leads to significantly higher contributions.
On average, contributions are 10.3 ECU with private
incentives and only 6.0 ECU without incentives, and
a nonparametric Mann-Whitney test rejects the null
hypothesis of equal distributions of group average
contributions (z = −2�672, p < 0�01).16

However, in the periods with the punishment
mechanism, contributions are not significantly higher
when a monetary incentive is added. Average contri-
butions over all periods are 14.2 ECU in the BT and
15.0 ECU in the IT, and a Mann-Whitney test does
not reject the null hypothesis of equal distributions
z = −0�173, p = 0�86). As can be seen from Figure 1(b),
contributions are higher in the IT for only the first
two periods but are never statistically significantly so
at the 95% level. If we look only at the last four peri-
ods, average contributions are actually slightly higher
in the BT (15.4 ECU versus 15.2 ECU).
To gain a better understanding of the differences

in contribution behavior between the two treatments
when the punishment mechanism is in place, it is use-
ful to compare the proportion of groups that reach the
socially efficient outcome of everybody contributing

16 “Group average contribution” refers to the mean contribution
level in a group across all six periods. Unless otherwise stated, we
report two-sided test statistics.

Figure 2 Proportion of Groups Reaching Socially Efficient Contribution
Level in the Punishment Condition
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20 ECU in a period. It may be the case that aver-
age contributions in the IT are not significantly higher
than in the baseline because of a “ceiling effect;” that
is, that participants are unable to increase contribu-
tions beyond 20 even though they might be willing to
do so if they could. In fact, however, the proportion
of groups who reach the socially efficient outcome is
lower in the IT than in the BT from period 2 onward
(see Figure 2).17 Thus, the result that private incen-
tives do not increase contributions when a punish-
ment mechanism is in place is not because of a ceiling
effect.
To sum up, these results show that incentives have

a significant positive effect on contributions when no
peer punishment is possible. Thus, our “lottery ticket”
incentives “work.” However, with peer punishment,
this is no longer the case; contribution levels are indis-
tinguishable across the two treatments, and a some-
what higher proportion of groups manage to reach
the efficient outcome in the BT than in the IT. The
next two subsections compare punishment and sub-
jects’ reaction to it across the two treatments.

4.2. Effect of Incentives on Peer Punishment

Result 2. Group members who contribute less than
average ( free riders) are punished significantly less severely
in the IT than in the BT.

Figure 3 shows the average number of punishment
points a subject received as a function of the deviation
of the subject’s contribution from the average con-
tribution of the other three group members. In both
treatments, free riders are punished, and the more
strongly so the further their contributions are below
the average. However, this increase in the severity of

17 The proportions are not quite significantly different at conven-
tional levels, though; the p-value from a one-sided Fisher’s exact
test is 0.11 for period 6 and higher for the other periods.
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Figure 3 Received Punishment Points for Deviations from Others’
Average Contribution
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punishment is much less pronounced in the IT than in
the BT. On average, a free rider receives 4.34 punish-
ment points in the BT, but only 2.59 points in the IT,
and the difference is significant in a Mann-Whitney
test (z = 2�935, p < 0�01). It is the severity of punish-
ment of free riders that is different across treatments,
not the frequency: In the BT, free riders are punished
in 75.8% of cases, whereas in the IT they are punished
in 71.2% of cases, and the difference is not statistically
significant (p = 0�26, one-sided Fisher’s exact test).
Meanwhile, the number of punishment points

received by subjects who contribute more than aver-
age does not differ significantly across the two treat-
ments (Mann-Whitney: z = 0�241, p = 0�8).18

Given the possible statistical dependence of obser-
vations due to the repeated appearance of the same
subjects and groups in our data, the assumptions
underlying the Mann-Whitney tests reported above
may not be satisfied. We therefore resort to more
sophisticated statistical techniques, which allow for
such dependence, and furthermore enable us to dis-
entangle what drives the differences between treat-
ments. The Tobit regressions in Table 2, which cluster
standard errors at the group level, confirm the
impression from the graph and the earlier tests. We
regress the number of punishment points a subject i
receives in a period on the average contribution of
the other group members and i’s deviation from this
average, allowing for different coefficients for posi-
tive and negative deviations, and also controlling for
period effects. Both with and without incentives, the

18 The frequency of punishment of such subjects, which is 15.6%
in the BT and 14.0% in the IT, is also statistically indistinguishable
across the two treatments (p = 0�26, one-sided Fisher’s exact test).

Table 2 Determinants of Punishment Points Received

(1) (2)
Without With (3)
incentives incentives Pooled

Incentive −3�038∗∗

�1�514�
Neg. deviation from others’ avg. −1�053∗∗∗ −0�718∗∗∗ −1�032∗∗∗

�0�076� �0�112� �0�072�
Incentive × neg. dev. 0�32∗∗∗

�0�12�
Pos. deviation from others’ avg. −0�137 −0�014 −0�174

�0�089� �0�119� �0�111�
Incentive × pos. dev. 0�165

�0�165�
Others’ average contribution −0�201∗∗∗ 0�037 −0�197∗∗

�0�078� �0�063� �0�087�
Incentive × others’ avg. 0�233∗∗

�0�108�
Constant −0�45 −2�462∗ 0�21

�1�552� �1�26� �1�341�
Period dummies Yes Yes Yes

No. of observations 360 456 816

Notes. Dependent variable: punishment points received by a subject. Tobit
regressions. Incentive is a dummy variable that equals one for observa-
tions from the incentive treatment. Neg. deviation from others’ avg. =
min�0� gi − �g−i �; Pos. deviation from others’ avg. = max�0� gi − �g−i �. Stan-
dard errors in parentheses clustered at the group level.

∗p < 0�1; ∗∗p < 0�05; ∗∗∗p < 0�01.

coefficient on negative deviations from the others’
average is negative and highly significant, meaning
that the farther a subject’s contribution is below the
average, the more the subject is punished. However,
as can be seen in the last column, this effect is sig-
nificantly stronger without incentives, confirming the
impression from the graph. In terms of magnitudes,
the predicted marginal effects are that an additional
one-point negative deviation from the average leads
to a 0.315 point increase in punishment in the BT,
but only a 0.217 point increase in the IT.19 Thus, the
marginal effect of negative deviations on punishment
is about 31% lower in the IT than in the BT.
Positive deviations from the average, on the other

hand, do not significantly affect received punishment
in either treatment. A higher average contribution
of other group members is predicted to significantly

19 The marginal effects refer to changes in the unconditional
expected number of punishment points received, and are calculated
from the “pooled” regression in the final column of the table, at the
sample means for all values. The marginal effects predicted from
columns (1) and (2) are very similar. The regressions in Table 2
are also robust to the inclusion of group dummies. In particu-
lar, the main coefficient of interest, incentive × negative deviation, is
almost unchanged (0.28) and significant at p < 0�05. The predicted
marginal effects on punishment from deviating an additional point
from the group average are also very similar, at 0.284 and 0.199
(and thus 30% lower in the IT).
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reduce punishment in the BT, but not in the IT (how-
ever, the predicted marginal effect is small in the BT—
a one-point increase in others’ average contribution
is predicted to reduce punishment received by 0.06
points). Finally, note that in the pooled regression, the
incentive dummy is negative and significant, meaning
that there is less punishment in the IT, controlling for
the others’ average and deviations from the average.20

Another way to appreciate the quantitative dif-
ference between the two treatments in the intensity
of punishment of free riders is to look at the pre-
dicted punishment received by a hypothetical sub-
ject. Assume that a subject contributes 10 ECU,
whereas the three other group members contribute,
on average, 15 ECU. The coefficients from the Tobit
regression then predict that the subject receives 2.28
punishment points in the BT, but only 1.57 pun-
ishment points in the IT. If the hypothetical subject
contributes nothing, he is predicted to receive 11.92
punishment points in the BT and only 7.59 in the IT.

4.3. Reaction of Free Riders to Punishment

Result 3. For a given level of punishment, free riders
increase their subsequent contributions by less in the IT
than in the BT. This seems mostly due to the unwillingness
of free riders in the IT to increase their contribution toward
the average of their fellow group members.

Again, we provide both graphical and regression
support for the result. Figure 4 displays the changes
in contributions from one period to the next for free
riders (subjects who contributed less in the previous
period than the other group members did on aver-
age) who received different numbers of punishment
points. Clearly, free riders increase their contributions
by more if they are punished more heavily. However,
the figure also shows that free riders tend to increase
their contributions by less in the IT than in the BT. On
average, free riders in the BT increase their contribu-
tion in the next period by 3.91 points, whereas in the
IT, the increase is only 2.02 points, and this difference
is statistically significant at p < 0�01 (Mann-Whitney
test, z = 2�767). Looking only at those free riders who
were punished, the average increases were 4.61 and
2.80 points (z = 2�190, p < 0�03).
To disentangle what drives the differences in the

behavior of free riders between the two treatments,
we look at regressions of the change in contribution
on the severity of punishment and other explana-
tory variables such as the average contribution of
other group members in the previous period and the
free rider’s deviation from it. This again allows us to

20 However, this coefficient may simply compensate for the absence
of a negative coefficient on others’ average in the IT.

Figure 4 Contribution Change of Free Riders in Punishment Condition
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account for possible statistical dependence of observa-
tions within groups and due to the repeated appear-
ance of the same subjects.
The first column of Table 3 shows the coefficients of

a regression of the change in contribution, gi� t − gi� t−1,
on the cost of received punishment in the previous
period, Ci� t−1, and the deviation of the subject’s contri-
bution in the previous period from the average of the
other subjects’ contributions, gi� t−1 − �g−i� t−1 (which
are all negative, given that we include only free rid-
ers in the regression). We interact the explanatory

Table 3 Determinants of Free Riders’ Contribution Changes

(1) (2) (3)

Incentive −1�489∗ 2�201 1�448
�0�78� �1�529� �1�743�

Cost of punishm. received last pd. 0�156∗∗ 0�134∗∗∗ 0�17∗∗∗

�0�07� �0�049� �0�062�
Incentive × cost of punishment −0�013 0�064 −0�024

�0�099� �0�07� �0�098�
Neg. deviation from others’ avg. −0�051 0�124

last pd. �0�22� �0�25�
Incentive × neg. dev. last pd. −0�132 −0�305

�0�266� �0�29�
Others’ average contribution last pd. 0�263∗∗∗ 0�294∗∗∗

�0�071� �0�101�
Incentive × others’ avg. last pd. −0�297∗∗∗ −0�31∗∗

�0�109� �0�135�
Constant 0�99 −1�463 −1�642

�0�618� �0�99� �1�028�
Period dummies Yes Yes Yes

No. of observations 218 218 218

Notes. Dependent variable: change in contribution. Linear (OLS) regressions.
Standard errors in parentheses clustered at the group and the individual
levels, following Cameron et al. (2006) and using their “cgmreg” routine in
Stata.

∗p < 0�1; ∗∗p < 0�05; ∗∗∗p < 0�01.
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variables with an IT dummy to detect differences
between the two treatments. As in the previous sec-
tion, we also control for period effects by includ-
ing period dummies. Standard errors are clustered on
groups and individuals.
The results of the first column show that free rid-

ers increase their contributions significantly more the
more heavily they were punished in the previous
period. The coefficient of 0.156 means that for each
punishment point a free rider receives, he or she
on average increases his subsequent contribution by
about 0.47 points, because each punishment point
received costs him 3 ECU (unless he is punished so
heavily that his whole first-stage payoff is lost). The
coefficient on the interaction of the incentive dummy
and the cost of punishment is very small and insignif-
icant, meaning that the marginal effect of punishment
on subsequent contribution changes is equally strong
in both treatments. However, the coefficient on the
incentive dummy itself is negative and mildly signif-
icant (p = 0�056), meaning that for a given level of
punishment and deviation from the average, free rid-
ers in the IT tend to increase their contributions by
less than free riders in the BT do. On the other hand,
in neither treatment does it seem to matter how much
below the others’ average a free rider’s contribution
was in the previous period. This is somewhat surpris-
ing, because, for instance, Masclet et al. (2003) find a
large and significant coefficient on this variable when
running a similar regression.
The second column uses the other group members’

average contribution, �g−i�t−1, as an explanatory vari-
able, instead of i’s deviation from this average. The
coefficient on the cost of punishment is slightly lower,
but even more highly significant, and there is still
no significant difference across the two treatments.
However, the coefficient on the incentive dummy has
switched sign and is now positive. This is because the
coefficient on others’ average contribution is strongly
significantly positive for the BT but very close to zero
for the IT. Thus, the difference between the two treat-
ments can be explained by the fact that in the BT, free
riders increase their contribution more the more other
group members contributed in the previous period,
whereas the same is not true in the IT.21

Column (3) confirms these findings by reintroduc-
ing the free rider’s lagged negative deviation from

21 To assess the difference between the two treatments in this regres-
sion, it is helpful to consider whether the predicted contribution
change absent any punishment is higher in the BT than in the IT,
as a function of others’ average contribution. It turns out that the
predicted contribution change is significantly higher (at p ≤ 0�05)
for �g−i�t−1 ≥ 11�2, which is the case for more than 70% of free riders.
At the median value of �g−i�t−1, which is 14.5, the regression predicts
that a free rider in the IT changes his contribution upward by 2.11
points less than a free rider in the BT.

the average as an explanatory variable, which still
does not enter the regression significantly, and leaves
the other coefficients largely unchanged as compared
with the results shown in column (2).22

4.4. Effect of Incentives on Welfare

Result 4. Mean welfare is not significantly different
across the punishment conditions of the two treatments,
once the cost of providing the incentives is taken into
account. Without the punishment mechanism, mean wel-
fare is significantly higher in the IT than in the BT.

Even though the private incentives provided in the
IT fail to lead to higher contributions when peer pun-
ishment is possible, this does not mean that they are
not welfare enhancing. This is because achieving a
certain contribution level with less peer punishment
is a good thing, as punishment is socially wasteful.
Furthermore, the subjects in our IT are better off than
the ones in the BT because we give them a lottery
ticket for each point they contribute.23 However, to
assess the overall welfare effect of introducing incen-
tives, one must take into account the cost of provid-
ing them, so the value of the lottery tickets should
not enter the welfare calculation.24 Therefore, we use
expression (2) to compare welfare across treatments.
Using this criterion, mean welfare is slightly, but not
significantly, higher in the punishment condition of
the IT than in the punishment condition of the BT (the
respective mean payoffs, not including lottery tickets,
are 35.0 ECU in the IT and 33.5 ECU in the BT; Mann-
Whitney z = 1�42, p > 0�15). This is mostly due to
the first two periods, during which contributions are
higher in the IT than in the BT and the still-numerous
free riders in the BT are punished harshly. Looking at

22 Because of the negative (but insignificant) coefficient on the inter-
action of the incentive dummy and gi�t−1 − �g−i�t−1, the exercise con-
ducted in the previous footnote now leads to predicting somewhat
smaller and less significant differences between the two treatments.
At median values for free riders of the two explanatory variables
other than cost of punishment (which is again assumed to equal
zero), the regression coefficients from column (3) predict that a free
rider in the IT changes his contribution upward by 1.52 points
less than a free rider in the BT, and the p-value of this differ-
ence is p = 0�085. If we drop the period dummies (which are jointly
insignificant at a 5% significance level) and the interaction of incen-
tive and cost from punishment, the predicted difference is 1.82
points and is significant at p < 0�01.
23 The mean expected payoff (taking the value of a lottery ticket
to be 0.2 ECU, its expected value) of a subject in the punishment
condition of the IT was 38.0 ECU, as compared with 33.5 ECU in
the BT (Mann-Whitney z = 4�55, p < 0�001).
24 In the experiment, we (the experimenters) finance the incentive.
However, in real-world situations, it would have to be financed
through taxes (in case of incentives provided by the government) or
directly by the party that is interested in raising contributions. This
might lead to an additional welfare cost (because of deadweight
losses from taxation, for instance).
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periods 3–6 only, mean welfare is almost equal across
the two treatments (36.4 ECU in the BT versus 36.0
ECU in the IT). As mentioned earlier, mean contribu-
tions are slightly higher in the BT during these peri-
ods; also, total punishment during these periods is
almost the same in the two treatments. However, it
is important to note that the result discussed in §4.2,
namely, that free riders are punished more harshly in
the BT than in the IT, still holds for these periods—
there is no difference in total punishment, however,
because there are fewer free riders in the BT.
For the no-punishment condition, mean payoffs

exclusive of lottery tickets are 26.2 ECU in the IT and
23.6 ECU in the BT (z = 3�78, p < 0�001) (recall that in
these rounds, subjects did not receive an additional
10 ECU lump sum in each period as in the punish-
ment condition). Thus, unlike in the punishment con-
dition, the introduction of lottery tickets does increase
mean welfare when the punishment mechanism is not
available.

5. Discussion
The main findings discussed in the previous sec-
tion support the hypothesis that incentives and norm
enforcement are substitutes, meaning that one or the
other in isolation is successful in raising contribu-
tions, whereas adding incentives in a setting with a
peer punishment mechanism does not lead to higher
contributions. We find this to be due to two effects:
(1) free riders receive significantly less punishment
when incentives to contribute are present, and (2)
they increase their subsequent contributions by less,
whether or not they are punished.
Our preferred interpretation of the first effect is that

the rewards (in the form of lottery tickets) received
by the high contributors dampen their anger toward
the free riders, resulting in less punishment. Thus, in
terms of our discussion in §3.1, we find support for
Case 3, namely, that lessening the inequality of out-
comes by providing incentives reduces the anger of
high contributors. The second effect is likewise con-
sistent with the idea that the presence of contribution
incentives mitigates the shame or guilt of free riders.
It may be debatable to what extent either (or both)

of these explanations for the two effects is more com-
pelling than explanations based on strategic reason-
ing. In particular, it is possible that the reduction
in punishment is because of punishers’ anticipating
that free riders will not adjust their contributions
upward very much. Similarly, free riders may react
less strongly to punishment in the IT than in the BT,
not because they feel less shame or guilt, but because
they anticipate that high contributors will not pun-
ish them very harshly if they keep contributing less
than average. Although our data do not allow us to

rule out these “strategic” explanations for what we
observe, we can look at what happens in and after the
first period when the punishment mechanism is avail-
able to the agents. If less punishment was inflicted
on free riders in the IT because these free riders react
less strongly to punishment than when no incentives
are available, we might expect that in the first period
punishment severity would be similar in both con-
ditions.25 However, in our data, a free rider in the
BT receives on average 6.2 punishment points in the
first period, whereas in the IT the corresponding aver-
age is only 3.7 points (Mann-Whitney test: z = 2�620,
p < 0�01). Unless high contributors in the IT somehow
foresee that punishing free riders is “not worth it,”
which we think is unlikely, this observation means
that “dampened anger” seems to be a better expla-
nation than strategic considerations for the less harsh
punishment of free riders in the IT. This interpreta-
tion is also in line with previous research, mentioned
in §3.1, which finds that strategic explanations have
rather low explanatory power for punishment behav-
ior in such experiments.
As for the reaction of free riders, it is harder to

dismiss the possibility that the weaker reaction of
free riders (whether or not they are punished) is due
to strategic reasoning, particularly because, as just
mentioned, punishment is less harsh in the IT from
the beginning. Thus, even though the contribution
increases of free riders from one period to the next
are lower in the IT from the beginning (they increase
their contribution by 2.9 points on average between
the first and the second period of the punishment
condition, whereas the corresponding number in the
BT is 5.7 points (Mann-Whitney z = 1�91, p < 0�06)),
we do not know whether this is a result of reduced
guilt/shame or whether they anticipated that failing
to increase their contributions would not result in
harsh punishment.
Another alternative explanation for what we

observe is that the presence of incentives makes con-
tributing seem less a “social act” and more an indi-
vidual choice motivated at least partially by private
benefits; this could also explain why free riders are
not induced to increase their contributions toward the
mean in the IT, whereas in the BT they are. A free
rider in the IT may think that his fellow group mem-
bers contribute a lot only because they are after the
lottery tickets, not because they genuinely care about
the well-being of the group, and therefore may feel
no compunction about contributing less. In addition,
such a subject may feel that punishment he receives
from high contributors is unjustified, and he may

25 Then, over time the (potential) punishers would realize that the
free riders do not react much to punishment, and would reduce
their punishment accordingly.
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therefore refrain from increasing his subsequent con-
tributions out of spite or principle. Again, we can-
not rule out this explanation as an alternative to
our story, which focuses more directly on the effect
of incentives on emotions as motivators of behav-
ior. However, we believe that this explanation fails to
explain why high contributors punish free riders less
harshly, unless one assumes that high contributors to
some extent engage in “self-signaling” and infer their
own motivation from their actions and the environ-
ment.26 Furthermore, in the condition with no punish-
ment mechanism, the lottery tickets perform well in
increasing contributions, so there is no indication that
they directly crowd out subjects’ intrinsic motivation
to contribute.
As discussed in §4.4, mean welfare is not sig-

nificantly different across the two treatments when
the punishment mechanism is available. The subjects
gain on average from the presence of the incentives,
because less socially wasteful punishment takes place,
whereas average contributions are at the same level
as without incentives. However, this positive effect on
welfare is offset by the cost of providing the incen-
tives. More generally, harsh punishment of free riders,
which has a high social cost in the short run, can be
expected to lead to high contributions in the long run
mainly due to its effect as a threat, not because it is
actually exercised. Thus, over time, we would expect
a decline in the differences in welfare costs because
of punishment across treatments (Gächter et al. 2008).
Meanwhile, the private incentives must be provided
in each period, and if their provision is socially costly
(for instance, because of deadweight losses arising in
their financing), then welfare may be higher without
them. Of course, we cannot claim from our experi-
mental results that this is what would actually happen
in any given situation, but we believe that this possi-
bility, which arises as a result of the detrimental effect
of incentives on the effectiveness of the norm enforce-
ment mechanism, should at least be considered by
a policy maker or manager in deciding whether to
introduce (additional) private incentives for prosocial
behavior.

6. Conclusion
In our laboratory public good experiment, we find
that private incentives for prosocial behavior, which
substantially increase contributions in the condition
without norm enforcement, fail to do so when norm
enforcement is possible. This is because of the effects

26 Then, for any given difference in contribution between two group
members, the subject who contributed more might feel relatively
less strongly in the IT than in the BT that he is being more prosocial
than the other subject.

of the incentives on the severity with which free rid-
ers are punished, and on free riders’ subsequent reac-
tion. Our preferred interpretation of these findings is
that being rewarded for their contributions reduces
the anger of high contributors toward free riders, and
that free riders may feel less shame or guilt for failing
to contribute their fair share.
Thus, we have identified another mechanism

through which incentives can have unintended side-
effects, so-called “hidden costs.” While the existing
literature has identified several ways in which mon-
etary incentives could directly crowd out prosocial
behavior, our finding can instead be seen as an indi-
rect hidden cost, because it operates through reduced
effectiveness of the norm enforcement mechanism. As
such, it should be of concern for policy makers and
managers who contemplate introducing private mon-
etary incentives in settings where norm enforcement
can be expected to play a significant role in generating
high contributions to a public good.
Several questions related to our hypotheses and

findings await further research. For instance, it would
be interesting to know more about exactly what deter-
mines the strength of the negative emotions toward
free riders, which in turn trigger punishment. In
our interpretation, the presence of incentives weakens
these negative emotions. This interpretation is consis-
tent with inequality of outcomes as a driving force
behind the negative emotions. It would be desirable
to elicit these emotions more directly, either through
questionnaires (as done, for instance, by Hopfensitz
and Reuben 2009) or through physiological or neu-
roscientific measurement. Also, we believe that the
framing of the incentives may be important for their
effect on norm enforcement. We chose to make the
incentive very salient, but it may be that results would
be quite different if we had instead implemented
a direct rebate, such that the cost of contributing
decreases without an explicit reward for contributing.
Likewise, it would be interesting to see what would
happen if instead of rewards for contributing, fines
for not contributing were introduced.

7. Electronic Companion
An electronic companion to this paper is available as
part of the online version that can be found at http://
mansci.journal.informs.org/.
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