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Monetary and Nonmonetary Punishment in the Voluntary
Contributions Mechanism

By DaviD MASCLET, CHARLES NOUSSAIR, STEVEN TUCKER, AND MARIE-CLAIRE VILLEVAL*

A demand for behavioral norms arises when
members of a group have individual incentives
to take actions that reduce the group’s overall
welfare (James S. Coleman, 1990). Norms re-
quire enforcement with a system of sanctions
that penalize deviations from acceptable behav-
ior (George C. Homans, 1961). Formal sanc-
tions include fines or restrictions implemented
by a legal system or private individuals that
impose costs of money and time on the of-
fender. However, informal sanctions such as
peer pressure, gossip, or social ostracism might
in some cases also be effective deterrents, and
expressions of social acceptance might be ef-
fective in encouraging group-oriented behavior
(Peter M. Blau, 1964). Indeed, the fact that
expressions of approval and disapproval are
commonly observed in human interaction sug-
gests that they must influence the behavior of at
least some individuals. In recognition of the
importance of informal sanctions, economists
have integrated phenomena such as peer pres-
sure (Eugene Kandel and Edward P. Lazear,
1992; John M. Barron and Kathy Paulson-
Gjerde, 1997), and the avoidance of social dis-
approval (George A. Akerlof, 1980; Heinz
Hollander, 1990; Assar Lindbeck et al., 1999)
into theoretical models. Social pressures are
thought to be a major factor behind high voter
participation (Carol-Jean Uhlaner, 1989; Ste-
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phen Knack, 1992) and compliance with the law
(Tom R. Tyler, 1990).

In this study, we use experimental methods to
study the power of informal sanctions. The con-
text is a simple game called the Voluntary Con-
tributions Mechanism (VCM). The VCM is
appealing because it starkly isolates the conflict
between self-interest and group interest and al-
lows a simple measure of the extent of group-
interested behavior. It has also been widely
studied in the laboratory, facilitating the inter-
pretation of our results within a large literature.
In the version of the game that we consider,
each player receives an identical initial endow-
ment of money. Players simultaneously select a
fraction of the endowment to contribute to a
group account, while keeping the remainder.
All funds in the group account pay a positive
return to each member of the group. The param-
eters are chosen so that each agent has a dom-
inant strategy to contribute zero to the group
account, but at the group optimum, every agent
contributes all of his endowment to the group
account.

Experiments have documented that there is
initially a positive level of contribution to the
group account.! The level of contribution de-

' This cooperation has been attributed to other-regarding
behavior as well as to decision error. The presence of
conditional cooperators, players who reciprocate high (low)
contributions by others with high (low) contributions of
their own (see, for example, Claudia Keser and Frans van
Winden, 2000), has been identified. Thomas R. Palfrey and
Jeffrey E. Prisbrey (1997) identify a warm glow effect, in
which agents receive utility from the act of contributing.
Simon P. Anderson et al. (1998) find that pure altruism, a
preference for others to have a higher payoff, is one of the
factors that account for contributions. Gary E. Bolton et al.
(2000) interpret their data as indicating the presence of
nonlinear distributive preferences.

The decrease in contributions is consistent with a reduc-
tion in the incidence of errors over time. With an optimal
decision at zero contribution, the only way confusion and
errors can appear in the data is in the form of higher-than-
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clines with repetition (R. Mark Isaac et al,
1985; Andreoni, 1988; Isaac and James M.
Walker, 1988b; Joachim Weimann, 1994;
Keser, 1996) and readily responds to changes in
treatment variables. For example, contribution
rates increase if communication between the
parties is allowed before each play (see, for
example, Isaac and Walker, 1988a; Elinor Os-
trom et al., 1992). See John O. Ledyard (1995)
for a survey of previous studies.

It is known that a formal sanctioning system
increases contributions. In a recent paper, Ernst
Fehr and Simon Gichter (2000), hereafter FG,
study the following two-stage game. In the first
stage, four subjects play the VCM game de-
scribed above. In the second stage, each subject,
after observing each other group member’s con-
tribution, has an opportunity to reduce the earn-
ings of any of the other players in his group, at
a cost to himself. In the unique subgame-perfect
equilibrium to the two-stage game, agents never
punish because it lowers their own payoff, and
because the punishment is not credible, there
are no contributions in the first stage. In their
experiment, however, FG observe that agents
do exhibit a willingness to punish other mem-
bers of their group, and that the availability of
the punishment opportunity increases contribu-
tions markedly. The result is obtained under
both Partner (in which the same players interact
repeatedly) or under Stranger (in which players
interact with different players each period)?
matching protocols.

predicted contribution levels. Palfrey and Prisbrey (1996)
argue that decision error is the main cause of positive
contributions. James Andreoni (1996) finds that both con-
fusion and intentional contributions are present. The contri-
bution rate is also higher than the Nash equilibrium level
when the equilibrium specifies a positive level of contribu-
tion (Keser, 1996; Martin Sefton and Richard Steinberg,
1996).

2 Samuel Bowles et al. (2001) and Jeffrey Carpenter
(2002) obtain similar results as Fehr and Gichter, and find
that when a sanctioning system is available, large groups
make higher per capita contributions than small groups.
Toshio Yamagishi (1986) studied the effect of an exogenous
sanctioning mechanism that was funded with voluntary con-
tributions by group members and observed that the sanc-
tioning system was indeed funded, and served to increase
contribution levels. Sefton et al. (2000) replicated FG’s
experiment with different parameters and added two treat-
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An obvious possible conclusion to draw is
that the availability of monetary fines is the
cause of the increase in contributions. We will
refer to this interpretation, stated more precisely
below, as the Direct Punishment Hypothesis
(DPH).? DPH will be supported, for example, if
agents believe that a failure to contribute an
amount others view as sufficient will result in
punishment that will make lower contributions
unprofitable.

Hypothesis 1 (Direct Punishment Hypothesis):
The opportunity for agents to reduce the mon-
etary payoff of others after observing their de-
cisions increases contribution levels.

However, in addition to a formal system of
monetary fines, the sanctioning system is a ve-
hicle to express disapproval of others’ deci-
sions. This suggests a second possible
explanation for FG’s result: that the opportunity
to express disapproval of other agents’ deci-
sions in itself increases the level of contribution.
We refer to this explanation as the Indirect
Punishment Hypothesis (IPH). There is reason
to believe that this might be the case. In a
repeated game, punishment serves as a form of
pre-play communication for future periods, and
even unstructured communication is known to
increase contributions. Punishment may be a
particularly powerful form of communication
because it can serve as a warning that the sanc-
tioner will lower his future contribution if the
sanctioned player does not increase his own
contribution. Additionally, whether or not the

ments. In their Reward treatment, agents could, at a cost to
themselves, give bonus payments to other agents after ob-
serving their contributions. In their Combined treatment,
agents could both reward and punish other agents. They
found that the Combined treatment was the most effective in
promoting contributions.

3 Fehr and Klaus M. Schmidt (1999) provide a theoret-
ical model that is consistent with DPH. They demonstrate
that Nash equilibria with positive contribution levels can
exist when the utility functions of agents include an aver-
sion for inequity. However, the assumptions of the model do
not necessarily imply DPH, since equilibria with positive
contributions occur only for certain ranges of preference
parameters. Likewise DPH can be supported for reasons
other than those underlying the model. Therefore, our ex-
periment does not represent a test of the Fehr-Schmidt
model.
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game is repeated, if players incur a disutility
from receiving an expression of disapproval,
they may make higher contributions in order to
avoid or in response to an informal sanction.*

Hypothesis 2 (Indirect Punishment Hypothesis):
The opportunity for agents to express disap-
proval of others’ decisions increases contribu-
tion levels.

If the IPH is correct, informal sanctions that
communicate disapproval but do not reduce
pecuniary payoffs can also be effective in in-
creasing contribution levels. The experiment re-
ported here isolates the role of the IPH in
increasing contributions in FG’s experiment.
Our Monetary Punishment (MP) treatment, rep-
licates the experiment of FG. Our Nonmonetary
Punishment Treatment (NP) is identical to MP,
except for one difference. Instead of having an
opportunity to reduce the payoff of others, each
player has an opportunity to communicate a
level of disapproval of each other player’s con-
tribution. This creates a system of informal
sanctions. We study the system under both Part-
ner and Stranger matching protocols. Higher
contributions in NP than in a treatment where
no sanctions are available would provide sup-
port for the IPH. Higher contributions in MP
than in NP would indicate support for the DPH,
since the only difference between MP and NP is
the monetary dimension of the sanction. Higher
contributions under Partner than under Stranger
matching would suggest that the effectiveness
of informal sanctions depends, at least in part,
on repeated interaction.

4 Gachter and Fehr (1999) provide two pieces of evi-
dence that approval incentives can increase contribution
levels. The first is questionnaire data indicating that coop-
eration and free-riding trigger a high degree of approval and
disapproval respectively. The second is data from an exper-
iment in which interaction between subjects that creates
familiarity before they play the VCM game, in conjunction
with public revelation of contributions and discussion after
the game is played, increases contribution levels. Mari S.
Rege and Kjetil Telle (2001) also find that revealing the
identity of each group member publicly in a way that allows
him to be associated with his contribution increases average
contribution levels. They also observe that framing the
experiment using terms such as cooperation, free-riding,
and community, that emphasize the pro-social nature of
contributions, serves to increase average contribution levels.

MARCH 2003
1. The Experiment

The experiment consisted of 11 sessions of
30 periods,’ divided into three segments of 10
periods. Seven of the sessions were conducted
at Purdue University, in the United States, and
the other four at the Groupe d’Analyse et de
Theorie Economique (GATE), at the Universite
Lumiere Lyon II, in France.® The subjects were
recruited from undergraduate courses in busi-
ness and economics at both universities. Some
of the subjects had participated in previous ex-
periments, but all of the subjects were inexpe-
rienced in this particular type of experiment. No
subject participated in more than one session of
the study. On average, a session lasted 90 min-
utes, including initial instruction and payment
of subjects. The experiment was computerized
using the REGATE program developed at GATE.

Some information about the sessions is pre-
sented in Table 1. The first four columns indi-
cate the session number, the number of subjects
that took part in the session, the location, and
the treatment in effect in the session, MP, NP,
or NS. The Matching Protocol columns indicate
whether Partner or Stranger matching was in
effect during each of the three 10-period seg-
ments that made up a session. The Partner
matching protocol was in effect for the first 10
periods of every session, and for the entirety of
the four MP and the four NP sessions. Under the
Partner matching protocol, the computer net-
work separated the subjects into groups of four.
Group assignments remained constant for the
entire session. Under the Stranger matching
protocol,7 which was in effect from period 11

5 There was one exception. Session number 10 was ter-
minated due to a software crash after period 15. In that
session, the data from 8 of 16 subjects for period 15 were
also lost. Also, the data from period 15 for group 3 in
session 2 was lost because of a computer problem and is not
included in the data analysis.

6 The data from the two locations, which do not reveal
large differences, are analyzed separately in Masclet et al.
(2000).

7 Several previous studies have explored whether contri-
bution rates are different between Partners or Strangers
(when no punishment is available) but have not reached a
clear consensus. Andreoni (1988) and Palfrey and Prisbrey
(1996) find that Strangers contribute more than Partners,
while Rachel T. A. Croson (1996), Keser (1996), and Keser
and van Winden (2000) find that Partners contribute more
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TABLE 1—CHARACTERISTICS OF THE EXPERIMENTAL SESSIONS

Session Number of

Matching Protocol

number  subjects Location Treatment Periods 1-10 Periods 11-20 Periods 21-30
1 12 Purdue MP Partner Partner Partner
2 12 Purdue MP Partner Partner Partner
3 12 GATE MP Partner Partner Partner
4 12 GATE MP Partner Partner Partner
5 16 Purdue NP Partner Partner Partner
6 8 Purdue NP Partner Partner Partner
7 12 GATE NP Partner Partner Partner
8 8 GATE NP Partner Partner Partner
9 16 Purdue NS Partner Stranger Stranger

10 16 Purdue NS Partner Stranger N/A
Periods 11-15
11 16 Purdue NS Partner Stranger Stranger

on in the three NS sessions, participants were
rematched each period into new groups of four.
It was common information that each subject
had a zero probability of being matched with
any given other individual for two consecutive
periods as well as ever being grouped again
with the same three people.®

During each 10-period segment subjects did
not know whether or not the experiment would
extend beyond the current segment. However,
they knew the segment length and that each
period in the segment would be identical. Thus,
each 10-period segment in MP or NP is most
appropriately viewed as a 10-period finitely re-
peated game. In periods 1-10 and periods
21-30 of each session, there was no punishment
available. Activity in these periods proceeded as
follows. At the beginning of each period, each

than Strangers, and Weimann (1994) finds no difference.
See Andreoni and Croson (forthcoming) for a review and
survey of previous work in the area. As discussed previ-
ously, some of the rationale for the hypothesized effect of
the disapproval points on contributions requires repeated
interaction, which would suggest that Partner matching
would yield higher contributions. On the other hand, Armin
Falk et al. (2000), who study the same game as FG, find that
the sanctioning pattern is similar under Partner and Stranger
matching, and conclude that the main purpose of the sanc-
tions is nonstrategic.

8 Notice that our Stranger matching differs from random
matching by assuring that two players are never in the same
group for two consecutive rounds. While the Stranger
matching protocol did not eliminate the possibility for pre-
play communication completely, it forced such communi-
cation to be much more indirect.

agent was endowed with 20 Experimental Cur-
rency Units (ECUs), with each ECU convertible
to U.S. dollars at 30 ECU = 1 dollar or to
French francs at 5 ECU = 1 franc. Subjects
simultaneously chose the portion of their en-
dowment to contribute to a group account. They
made this contribution decision by using a scroll
bar on their computer screen. Each ECU con-
tributed to the group account yielded a payoff of
0.4 ECU to each of the four members of the
group. Each ECU not contributed by the subject
was credited to the subject’s private account.’
Therefore, the earnings, in ECU, of individual i
in a period equaled

4
) E=20—-c¢;+04X D ¢

k=1

where c; is the contribution of player i. It is
easily seen from (1) that individual i’s earnings
are maximized at ¢; = 0. If the game is played
once, there is a dominant strategy to contribute
zero. If the game is finitely repeated, the only
subgame-perfect equilibrium of the game is for
all players to contribute zero in each period.
In periods 11-20 of the four Monetary Pun-
ishment (MP) sessions, each period consisted of

° The same parameters were used in the FG study. At the
group optimum, each member of the group contributes all
20 ECU, yielding a payoff of 32 ECU per person for the
period. If every player follows his dominant strategy, each
player receives a payoff of 20 ECU.
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TABLE 2—LEVELS OF PUNISHMENT AND ASSOCIATED COSTS FOR THE PUNISHING SUBJECT

Punishment points 0 1 2 3
Cost of punishment 0 1 2 4

4 5 6 7 8 9 10
6 9 12 16 20 25 30

a two-stage game in which the first stage fol-
lowed exactly the same rules as in periods 1-10.
At the beginning of the second stage, subjects
were informed of the contribution levels of each
of the other members of their group. They could
then assign zero to ten punishment points to
each of the three other group members. Each
point received by a subject from any other agent
reduced the first-stage earnings of the subject by
10 percent, with a maximum reduction of 100
percent. A subject observed the total number of
points he received, but not how many each
individual assigned to him. There was a cost to
the agent assigning the points associated with
each point allocated. The schedule of costs,
denominated in ECU, is given in Table 2."
Subject i’s earnings in a period equaled

2) [20—¢,+04 X 2 ¢

k=1

k#i

X T - 2 K(Py)
k#i

max[O, 10 — Z P,(,«}

where P, is the number of points assigned by i
to k, and K(P,,) is the cost to i of assigning the
points to k. Contributions were listed in random
order and without a running identification num-
ber on the screen each period so that it was
impossible to target another player for punish-
ment for more than one period. As indicated
previously, in the only subgame-perfect equilib-
rium of the game, whether it is played once or

10 The cost for agent i indicated in the table represented
the cost to i of points assigned by i to any individual agent
k. That is, letting P;, equal the points that i assigns to k, the
table indicates K(P,;), the cost to player i of assigning the
points to player k. The cost to i of assigning points to k and
q, K(Py + Pyp) = K(Py) + K(Py,).

finitely repeated, all players always contribute
zero and never punish.

Periods 11-20 of the four Nonmonetary Pun-
ishment (NP) and the three Nonmonetary Punish-
ment Stranger (NS) sessions followed identical
rules to periods 11-20 of MP, except that under
NP and NS, each point awarded to an agent had
no effect on her final earnings and was costless
to assign. As in MP, each agent had the opportu-
nity to assign between zero and ten points to
each other group member. The points represented
the level of disapproval of a subject’s contribution
in the first stage. An allocation of ten points was
to be assigned for the highest level of disapproval
and zero points for the lowest level of disapproval.
The points and their purpose were described to
the subjects in the following language:

In this stage you have the opportunity to
register your approval or disapproval of
each other group member’s decision by
distributing points. You can award a
large number of points to any member
of your group if you disapprove of his
or her decision (10 points for the most
disapproval, 0 points for the least dis-
approval).'!

Under nonmonetary sanctions, the unique
subgame-perfect equilibrium in either the one-
shot or the finitely repeated version of the game
requires a level of contribution of zero, though
any profile of point assignment is compatible
with a subgame-perfect equilibrium.

At the end of each period in all treatments,

! The bold print and underlining provides a strong fram-
ing emphasizing that points indicate disapproval. We chose
the emphasis to make sure that subjects were aware that the
points could potentially be used as a sanctioning system.
The question that interested us was whether the sanctioning
system, if employed, would promote higher contributions,
rather than whether or not it would be employed at all. The
same bold print was used in the instructions describing the
punishment points in the MP treatment.
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the computer displayed the subject’s own initial
endowment, own earnings from the first stage,
own points received, own cost of points allo-
cated (for MP), own overall earnings for both
stages, each group member’s contribution, and
the total group contribution. The computer pro-
gram then continued to the next period.

II. Results

Figures 1 and 2 show the time series of group
contributions by period for each of the six
groups that participated in MP at Purdue and at
GATE, respectively. Figures 3 and 4 display the

corresponding data for NP. The bold lines indi-
cate the average group contribution over all
sessions. As described in Result 1 below, both
the MP and NP data show the same patterns
reported by FG: an increase in contributions
when punishment is available in periods 11-20
and a fall in contributions when punishment in
no longer available in periods 21-30.

RESULT 1: The Direct and Indirect Punish-
ment Hypotheses are both supported. Monetary
and nonmonetary sanctions initially increase
contributions by a similar amount. Over time,
however, monetary sanctions lead to higher
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contributions than nonmonetary sanctions. Af-
ter the opportunity to impose sanctions is lifted,
contributions fall to similar levels in both
treatments.

SUPPORT FOR RESULT 1:
A Mann-Whitney rank-sum test'? of the dif-
ference between MP and NP in periods 1-10,

12 In all statistical tests reported in this paper, the unit of
observation is the group for the MP and NP data, and the
session for the NS data.

before sanctions become available, yields z =
0.246, not significant at conventional levels.
The mean individual contribution in periods
1-10 is 6.03 for MP and 6.55 for NP. Contri-
bution rates are higher in periods 11-20, when
sanctions are available, than in the pooled data
from periods 1-10 and 21-30 for 10 of 12
groups in MP (significant at p < 0.05) and 10
of 11 groups in NP (p < 0.01). Contribution
rates are higher in periods 11-20 than in periods
1-10 for 10 of 12 groups in MP and 7 of 11
groups in NP, despite the tendency for contri-
butions to decline over time in the absence of
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punishment. The mean individual contribution
in periods 11-20is 11.14 in MP and 8.97 in NP.
In periods 11-15 a rank-sum test of the differ-
ence between MP and NP yields an insignificant
value of z = 0.09. However, for the data from
period 20, we reject the hypothesis that NP has
a median contribution greater than or equal to
that in MP at the p < 0.025 level (z = 2.093).
The contribution level is not different between
MP and NP in periods 21-30, when sanctions
are no longer available (z = 1.16). Average
contributions are lower in periods 21-30 than in
periods 11-20 for all 23 groups.

Figure 5 illustrates the mean contribution by
period in each of the three NS sessions. Com-
parison of Figures 3, 4, and 5 suggests that at
least some of the effectiveness of the nonmon-
etary sanctions requires repeated interaction.
This is stated more precisely in Result 2.

RESULT 2: When nonmonetary sanctions are
available, contribution levels are greater under
Partner than under Stranger matching.

SUPPORT FOR RESULT 2:
The mean individual contribution rates in pe-
riods 11-20 of NP and NS are 8.97 and 4.97,

respectively. A rank-sum test of the differences
yields (z = 1.776, p < 0.05). Since the
average contribution level is not higher in peri-
ods 1-10 in NP than in NS, the increase in
contributions resulting from the availability of
sanctions is greater in NP than in NS.

The time series of average earnings by period
in MP and NP are shown in Figure 6. In both
MP and NP, average earnings increase when the
punishment opportunity becomes available. The
increase is immediate in NP, as contributions
rise, and no costs of punishment are incurred. In
MP, there is an initial decrease in earnings, due
to costs paid by both punishers and the pun-
ished, which more than offsets the increase
from higher contributions. After several peri-
ods, earnings are similar in MP and NP, as
contribution rates rise in MP relative to NP, and
the amount of sanctioning in MP declines. Re-
sult 3 summarizes our findings on earnings.

RESULT 3: Both types of sanctions increase
average earnings. Average earnings in the first
five periods after the introduction of punishment
are greater in NP than in MP. However, in
periods 16-20, MP and NP generate similar
earnings.
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SUPPORT FOR RESULT 3:

Mean earnings in periods 11-15 are greater
than the mean over periods 1-5 and 21-25 for
all 11 groups in the NP treatment (significant at
p < 0.001) but only 6 of 12 groups in MP.
Mean earnings in periods 16-20 are greater
than the mean over periods 6-10 and 26-30 for
all 11 groups in NP (p < 0.001) and 9 of 12
groups in MP (significant at p < 0.1). NP
yields significantly higher average earnings
than MP in periods 11-15 (z = 1.416, p <
0.1). MP generates higher average earnings
than NP in periods 16-20 (z = 0.923), and in
period 20 (z = 1.14), but the differences are
not significant.

Results 4 and 5 concern the relationship be-
tween sanctions and contributions at the level of
the individual subject. In their study, FG docu-
ment a positive relationship between max{0,
¢ — ¢}, the negative difference between k’s
contribution and the average contribution, and
the number of points i assigns to k. Falk et al.
(2000), who study the same game as FG, find
that i assigns k more points the greater the value
of max{0, ¢; — ¢,}, the negative difference
between k’s contribution and i’s. In both stud-
ies, the sanctioning patterns were similar under
Partner and Stranger matching. As indicated in
Result 4, we replicate both of these earlier find-
ings, and find that they carry over to nonmon-
etary sanctions.

RESULT 4: The level of both monetary and
nonmonetary sanctions assigned by one individ-
ual to another is increasing in (i) the negative
difference of the contribution of the punished
subject from the average level, and (ii) the
negative difference of the contribution of the
punished subject from the contribution of the
punishing subject.

SUPPORT FOR RESULT 4:
Table 3 contains the estimates from the fol-
lowing regression model:

“) it = Bo + Bi(max{0, ci — ci})
+ Ba(max{0, c; — c})
+ B3 (max{0, ¢’ — ci})
+ B4 (max{0, c; — c'}).

The first three columns in the table contain
the estimates for periods 11-20, and the last
three columns include only the data from period
20, the final period of the segment.'> Both 8,

13 Because of the large number of zero values for the
dependent variable in the MP treatment, Tobit estimation
was used for the MP data. For NP, there were very few zero
values of P}, and therefore OLS estimation was used.
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TABLE 3—DETERMINANTS OF SANCTIONING BEHAVIOR
MP? NP NS
periods periods periods Mp* NP NS
11-20 11-20 11-20 period 20 period 20 period 20
Constant —2.677%%* 2.267*** 4.99%** —4,071%** 2.453*** 4.528%**
(0.192) (0.145) 0.179) (1.057) (0.459) (1.627)

Negative deviation from 0.142%** 0.209*** 0.144*** 0.219* 0.196 3.147**
i’s own contribution (0.027) (0.034) (0.032) (0.120) (0.129) (1.521)
(max{0, ¢; — ¢,})

Positive deviation from 0.241*** 0.002 —0.066 0.762%*** —0.031 0.395
i’s own contribution (0.040) (0.022) (0.053) (0.226) (0.096) (1.483)
(max{0, ¢, — ¢;})

Negative deviation from 0.32]*** 0.507*** 0.318*** 0.248 0.629*** 0.528
average (0.045) (0.053) (0.067) (0.258) (0.168) (0.518)
(max{0, ¢ — c,})

Positive deviation from —0.291 *** —0.000 —0.231%** —1.012%** 0.209 0.131
average (0.074) (0.002) (0.076) (0.388) (0.130) (1.404)
(max{0, ¢, — c¢})

R? — 0.349 0.210 — 0.998 0.215

Observations 1,437 1,320 1,176 144 132 96

Notes: Standard errors are in parentheses.

 Tobit estimation used; other four regressions are OLS estimates.

* Significant at the 10-percent level.
** Significant at the S-percent level.
*** Significant at the 1-percent level.

and B; are highly significant for the period
11-20 data in MP. As in Falk et al. (2000),
player i sanctions k more the greater the nega-
tive deviation of k’s contribution is from i’s.
However, there is an additional effect that i
sanctions k& more, the further below the group
average is k’s contribution, as observed by FG.
Both of these effects also carry over to the NP
treatment, where the two coefficients are also
highly significant. All of the B; and B; coeffi-
cients have the same sign in period 20 as in
11-20 (though some are not significant due to
fewer observations), indicating that the effects
do not require repeated play.

In MP, the effect of a greater positive differ-
ence of k’s contribution from i’s, indicated by
the positive estimate of 3,, is to increase the
amount that i punishes k. However, the negative
estimated f3,, means that i punishes k less, the
more that k deviates positively from the group
average. The signs of 3, and B, indicate that
agents who contributed low amounts are more
likely than other players to punish those who
made high contributions. A similar pattern is
documented by Falk et al. (2000), who interpret
it as evidence of spiteful preferences on the part

of some players. Agents with spiteful prefer-
ences receive lower utility as other agents’ earn-
ings increase. A spiteful player in the MP
treatment would both contribute a low amount
and punish other agents. The fact that seven of
the eight B, and B, estimates are not signifi-
cantly different from zero in NP and NS is also
consistent with the presence of players with
spiteful preferences. Since earnings cannot be
changed during the sanctioning phase of NP nor
of NS, spiteful preferences would not necessar-
ily lead to sanctioning.

Figure 7 illustrates the relationship between
the number of points an agent receives and the
change in his contribution in the next period.
The horizontal axis is the range of possible
punishment points that could be received in
period ¢, from O to 30 inclusive, and the vertical
axis is the average change in contribution from
period ¢ to ¢t + 1, (the average over all i and ¢
of ¢i™! — ¢!, where ¢! is individual i’s contri-
bution in period #). The numbers above and
below the bars in the graph correspond to the
number of observations within that range of
points received. In MP, agents who receive one or
more points tend to increase their contribution,
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FIGURE 7. THE EFFECT OF SANCTIONS ON THE CHANGE IN CONTRIBUTION BETWEEN ONE PERIOD AND THE NEXT

while those who receive zero tend to lower it. In
NP and NS, agents who receive more than 15
points, 50 percent of the maximum possible, on
average raise their contribution in the next pe-
riod, while those who receive less than 15
points tend to lower it. Conjecture 1 asserts that
even after taking into account an overall ten-
dency for those who contribute less (more) than
average to raise (lower) their contribution in the
next period, the receipt of sanctions increases
contributions of those who previously contrib-
uted less than the group average. We character-
ize the relationship as a conjecture because we
cannot be certain that the points themselves,
rather than some other variable correlated with
the number of points received, cause the in-
crease in contribution.

CONIJECTURE 1: In each of the three treat-
ments, individuals who contributed less than the
group average in period t increase their contri-
butions more in period t + 1 the more points
they receive.

SUPPORT FOR CONIJECTURE 1:

The estimates from the following regression
model, shown in Tables 4A and 4B, suggest that
sanctions boost contributions, but only for those
who contribute less than the group average:

)

it =i =Bo Tt Bl( > Pki) + Balcl = ¢).

TABLE 4A—DETERMINANTS OF CHANGES IN CONTRIBUTION:
Low CONTRIBUTORS
Dependent variable: ¢/*! — ¢! for (¢! — ¢’ < 0)

Monetary Nonmonetary Nonmonetary

Partner Partner Stranger
Constant 0.783%*%  —]1.948%%* -0.953
(0.360) (0.951) (0.928)
Points received  0.123* 0.1417*** 0.104**
in period ¢ (0.068) (0.054) (0.047)
Deviation from —0.421%*%* —(0.496%** —0.312**
the average  (0.087) (0.152) (0.166)
)
2 0.175 0.168 0.064
Observations 160 178 189

Notes: Standard errors are in parentheses.
* Significant at the 10-percent level.
** Significant at the 5-percent level.
*** Sjgnificant at the 1-percent level.

B, measures the effect of the total number of
points player i receives on his change in con-
tribution from one period to the next, and 3, is
the effect of the difference between individual
i’s contribution and the mean contribution level
of his group in period ¢. The model is estimated
separately for players who contributed more and
less than the mean in period t. The 3, estimates
in Tables 4A and 4B show a significantly neg-
ative relation between the deviation from the
average and the subsequent change in contri-
bution in all six estimated equations. How-
ever, the B, estimates in Table 4A suggest
that even after this effect is accounted for,
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TABLE 4B—DETERMINANTS OF CHANGES IN CONTRIBUTION:
HiGH CONTRIBUTORS
Dependent variable: ¢!*! — ¢! for (¢} — ¢’ > 0)

Monetary Nonmonetary Nonmonetary
Partner Partner Stranger
Constant 1.397%** 0.172 0.290
(0.336) (0.697) (1.120)
Points received —0.300*** 0.007 —0.049
in period ¢ (0.066) (0.065) (0.060)
Deviation from —0.770***  —(0.835***  —(.90]1***
the average  (0.096) (0.131) (0.136)
(ci — &
2 0.262 0.168 0.241
Observations 191 207 145

Notes: Standard errors are in parentheses.
*** Significant at the 1-percent level.

both formal and informal sanctions raised
contributions for individuals who contributed
less than the average.

Thus a correlation exists between the receipt
of punishment points and the subsequent net
change in contribution for those who contrib-
uted less than the group average. The estimates
in Table 4B suggest that greater monetary sanc-
tions actually lowered the contributions of those
who contributed more than average, perhaps
because they reciprocated the punishment in-
flicted on them. Under NP and NS this pattern
was not observed.

II1. Discussion

Our experiment provides an example of
how cooperation can be enhanced purely by
informal sanctions. Nonmonetary sanctions
initially raise contributions by as much as
monetary sanctions. In later periods monetary
sanctions are more effective than nonmone-
tary sanctions in generating high contribution
levels. However, because of the cost of en-
forcing monetary sanctions, overall earnings
are similar under the two systems. Both the
Direct and Indirect Punishment Hypotheses
are supported, as the increase in contributions
caused by informal sanctions supports the
IPH, while the greater long-term increase ob-
served under monetary sanctions supports the
DPH.
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Positive contributions, the use of costly pun-
ishment, and changes in behavior in response to
informal sanctions are all phenomena that are
inconsistent with a subgame-perfect equilib-
rium in which agents noncooperatively maxi-
mize their monetary payoff. However, there are
several models, which when taken together, be-
gin to point to a coherent explanation of the
behavior we observe. Fehr and Schmidt (1999)
show that if some players are averse to inequi-
ties in payoffs, the availability of costly sanc-
tions can increase contribution levels. The
ERC model of Bolton and Axel Ockenfels
(2000), which assumes that players are will-
ing to sacrifice some absolute earnings to
increase their earnings relative to other play-
ers, can also explain the application of costly
punishment. However, these models, and in-
deed any approach that assumes that players’
decisions consider only the pecuniary payoffs
to themselves and others, cannot explain the
increase in contribution from nonmonetary
sanctions.

Hollander (1990) shows that equilibria with
positive contributions can exist in the VCM
game if agents value the approval of others.
Though the Hollander model is consistent with
the data from NP, it cannot account for differ-
ences between NP and MP, nor between NP and
NS. In Hollander’s interpretation of his model,
approval and disapproval take the form of emo-
tional reactions to observed contributions. Fehr
and Géchter (1998) also raise the potential role
of emotions and conjecture that in MP, emo-
tions make noncredible threats of monetary
sanctions become credible and cause contribu-
tions to increase. Though it is unclear whether
there can ever be a consensus on how to model
emotions analytically, the NS data do indicate
that contributions increase in response to the
receipt of points for reasons that are not
strategic.

It appears that individuals tend to make
higher contributions relative to the preceding
period the more points they have received and
the lower their contribution was relative to the
group average. The presence of these patterns in
NP and NS invites an analogy with the work of
Kandel and Lazear (1992), Jon Elster (1998),
and Bowles and Gintis (2001), who distinguish
between internal peer pressure, called guilt, and
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external peer pressure, called shame. Guilt
causes an individual to incur disutility from
causing harm to others, and might be a factor in
leading those who contribute less than the av-
erage to increase their contribution levels more
than others. Shame, a disutility that occurs when
others identify the individual as an offender,
may be a factor that leads those who receive
nonmonetary sanctions to contribute more. One
difference between a treatment with no punish-
ment and with nonmonetary punishment is that
external peer pressure can be brought to bear,
and our experiment suggests that external peer
pressure can be a powerful force promoting
cooperation.

Bowles and Gintis (2001) model the VCM
game with monetary punishment including both
guilt and shame in the utility function of agents,
in addition to own and others’ pecuniary pay-
offs, and a preference for reciprocating oth-
ers’ contribution levels. If the receipt of
points is assumed to induce shame, their
framework explains the increase in contribu-
tions in response to the introduction of the
sanctioning system in NP. The model is also
consistent with higher contributions in MP
than in NP, since MP has the avoidance of
both shame and pecuniary penalties to pro-
mote contributions.

In the NP and NS treatments, players who
received more than 50 percent of the maximum
possible number of points tended to increase
their contributions, while those who received
less did not. Furthermore, the relationship be-
tween the informal sanctions and the change in
contribution was nuanced in that more points
received corresponded to a greater increase in
contribution. The number of points associated
with an increase in contributions was greater
than any one sanctioner, even assigning the
maximum number of points, could impose. This
is a sharp contrast to MP, where the receipt of
merely one point was associated with an in-
crease in the average individual’s contribution.
It may be that for informal sanctions to be
effective in altering an individual’s behavior, he
must recognize that there is a degree of consen-
sus among the other players that his contribu-
tion is inadequate. On the other hand, when a
formal sanctioning system exists, one dedicated
enforcer can keep contributions high.

MARCH 2003

REFERENCES

Akerlof, George A. “A Theory of Social Custom,
of Which Unemployment May Be One Con-
sequence.” Quarterly Journal of Economics,
June 1980, 94(2), pp. 749-75.

Anderson, Simon P.; Goeree, Jacob K. and Holt,
Charles A. “A Theoretical Analysis of Altru-
ism and Decision Error in Public Goods
Games.” Journal of Public Economics, No-
vember 1998, 70(2), pp. 297-323.

Andreoni, James. “Why Free Ride? Strategies
and Learning in Public Goods Experiments.”
Journal of Public Economics, December
1988, 37(3), pp. 291-304.

. “Cooperation in Public-Goods Exper-
iments: Kindness or Confusion?” American
Economic Review, September 1996, 85(4),
pp. 891-904.

Andreoni, James and Croson, Rachel T. A. “Part-
ners versus Strangers: The Effect of Random
Rematching in Public Goods Experiments,”
in Charles Plott and Vernon Smith, eds.,
Handbook of experimental economics results.
Amsterdam: Elsevier Science (forthcoming).

Barron, John M. and Paulson-Gjerde, Kathy.
“Peer Pressure in an Agency Relationship.”
Journal of Labor Economics, April 1997,
15(2), pp. 235-54.

Blau, Peter M. Exchange and power in social
life. New York: John Wiley and Sons, Inc.,
1964.

Bolton, Gary E.; Brandts, Jordi and Katok, Elena.
“How Strategy Sensitive Are Contributions?
A Test of Six Hypotheses in a Two-Person
Dilemma Game.” Economic Theory, Febru-
ary 2000, 15(1), pp. 367-87.

Bolton, Gary E. and Ockenfels, Axel. “ERC: A
Theory of Equity, Reciprocity, and Competi-
tion.” American Economic Review, March
2000, 90(1), pp. 166-93.

Bowles, Samuel; Carpenter, Jeffrey and Gintis,
Herbert. “Mutual Monitoring in Teams: The
Effects of Residual Claimancy and Reciproc-
ity.” Working paper, Middlebury College,
2001.

Bowles, Samuel and Gintis, Herbert. “The Eco-
nomics of Shame and Punishment.” Working
paper, University of Massachusetts, 2001.

Carpenter, Jeffrey. “Punishing Free-Riders:
How Group Size Affects Mutual Monitoring




VOL. 93 NO. 1

and the Provision of Public Goods.” Working
paper, Middlebury College, 2002.

Coleman, James S. Foundations of social theory.
Cambridge, MA: Harvard University Press,
1990.

Croson, Rachel T. A. “Partners and Strangers
Revisited.” Economics Letters, October
1996, 53(1), pp. 25-32.

Elster, Jon. “Emotions and Economic Theory.”
Journal of Economic Literature, March 1998,
36(1), pp. 47-74.

Falk, Armin; Fehr, Ernst and Fischbacher, Urs.
“Informal Sanctions.” Working paper, Uni-
versity of Zurich, 2000.

Fehr, Ernst and Giichter, Simon. “Cooperation
and Punishment in Public Goods Experi-
ments.” Working paper, University of Zurich,
1998.

. “Cooperation and Punishment in Pub-
lic Goods Experiments.” American Economic
Review, September 2000, 90(4), pp. 980-94.

Fehr, Ernst and Schmidt, Klaus M. “A Theory of
Fairness, Competition and Cooperation.”
Quarterly Journal of Economics, May 1999,
114(3), pp. 817-68.

Gichter, Simon and Fehr, Ernst. “Collective Ac-
tion as a Social Exchange.” Journal of Eco-
nomic Behavior and Organization, July
1999, 39(3), pp. 341-69.

Hollander, Heinz. “A Social Exchange Ap-
proach to Voluntary Cooperation.” American
Economic Review, December 1990, 80(5),
pp- 1157-67.

Homans, George C. Social behavior: Its elemen-
tary forms. New York: Harcourt Brace &
World, 1961.

Isaac, R. Mark; McCue, Kenneth F. and Plott,
Charles R. “Public Goods Provision in an
Experimental Environment.” Journal of Pub-
lic Economics, February 1985, 26(1), pp. 51—
74.

Isaac, R. Mark and Walker, James M. “Commu-
nication and Free-Riding Behavior: The Vol-
untary Contributions Mechanism.” Economic
Inguiry, October 1988a, 26(4), pp. 585-608.

. “Group Size Effects in Public Goods
Provision: The Voluntary Contributions
Mechanism.” Quarterly Journal of Econom-
ics, February 1988b, 103(1), pp. 179-99.

Kandel, Eugene and Lazear, Edward P. “Peer
Pressure and Partnership.” Journal of Politi-

MASCLET ET AL.: VOLUNTARY CONTRIBUTIONS MECHANISM 379

cal Economy, August 1992, 100(4), pp. 801~
17.

Keser, Claudia. “Voluntary Contributions to a
Public Good When Partial Contribution Is a
Dominant Strategy.” Economics Letters,
March 1996, 50(3), pp. 359-66.

Keser, Claudia and van Winden, Frans. “Condi-
tional Cooperation in Voluntary Contribu-

tions to Public Goods.” Scandinavian
Journal of Economics, March 2000, 102(1),
pp- 23-39.

Knack, Stephen. “Civic Norms, Social Sanctions
and Voter Turnout.” Rationality and Society,
February 1992, 4(1), pp. 133-56.

Ledyard, John O. “Public Goods: A Survey of
Experimental Research,” in John H. Kagel
and Alvin E. Roth, eds., Handbook of exper-
imental economics. Princeton, NJ: Princeton
University Press, 1995, pp. 111-94.

Lindbeck, Assar; Nyberg, Sten and Weibull, Jor-
gen W. “Social Norms and Economic Incen-
tives in the Welfare State.” Quarterly Journal
of Economics, February 1999, 116(1), pp.
1-35.

Masclet, David; Noussair, Charles N.; Tucker,
Steven J. and Villeval, Marie-Claire. “Mone-
tary and Non-Monetary Punishment in the
Voluntary Contributions Mechanism.” Work-
ing paper, Purdue University, 2000.

Ostrom, Elinor; Walker, James M. and Gardner,
Roy. “Covenants With and Without a Sword:
Self-Governance Is Possible.” American Po-
litical Science Review, June 1992, 86(2), pp.
404-17.

Palfrey, Thomas R. and Prisbrey, Jeffrey E. “Al-
truism, Reputation and Noise in Linear Pub-
lic Goods Experiments.” Journal of Public
Economics, September 1996, 61(3), pp. 409 -
27.

. “Anomalous Behavior in Linear Public
Goods Experiments: How Much and Why?”
American Economic Review, December
1997, 87(5), pp. 829-46.

Rege, Mari S. and Telle, Kjetil. “An Experimen-
tal Investigation of Social Norms.” Working
paper, Case Western Reserve University,
2001.

Sefton, Martin; Shupp, Robert and Walker,
James M. “The Effect of Rewards and Sanc-
tions in Provision of Public Goods.” Working
paper, Indiana University, 2000.




380 THE AMERICAN ECONOMIC REVIEW

Sefton, Martin and Steinberg, Richard. “Reward
Structures in Public Good Experiments.”
Journal of Public Economics, August 1996,
61(2), pp. 263-87.

Tyler, Tom R. Why people obey the law. New
Haven, CT: Yale University Press, 1990.
Uhlaner, Carol-Jean. ‘Relational Goods and
Political Participation: Incorporating So-
ciability into a Theory of Rational Action.”

MARCH 2003

Public Choice, September 1989, 62(2), pp.
253-85.

Weimann, Joachim. “Individual Behavior in a
Free-Riding Experiment.” Journal of Public
Economics, June 1994, 54(2), pp. 185-200.

Yamagishi, Toshio. “The Provision of a Sanc-
tioning System as a Public Good.” Journal of
Personality and Social Psychology, July
1986, 51(1), pp. 110-16.



