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1. Introduction

In 2003, the Consejo Comunitario of Bahia Malagaqamunity on the Pacific Coast of
Colombia) collectively decided to stop harvestinp@lusk callecbianguafor three months

each year. The idea was promoted by the commleaters and harvesters in order to preserve
the pianguaupon which community members rely for subsistebaging these months, the
community exerted what they called social contoatmforce the restriction. Because the Pacific
Coast of Colombia is considered a hot spot of biedity, the sustainable management of
natural resources in the region is a priority fordl and federal governments, as well as
international agencies. Government agencies deéctaebserve the harvest restrictions, but not
intervene. Instead, the agencies gave the commanitpportunity to self-regulate before
deciding whether government intervention was waeen

There is much empirical evidence that many suchnoonities are able to mange local
natural resources more effectively than standaod@uic theory predicts. Many studies show
how some communities are able to make commitmerthdices that promote their collective
interests despite incentives to behave in a safasted manner (e.g., Ostrom 1990; McKean
1992; Baland and Platteau 1996; and Agrawal 208@ne have suggested that one way in
which communities can maintain cooperation is tgfomutual monitoring and punishment. In
fact, several laboratory experimental studies Hauad that individuals will choose to sanction
others even when it is costly for them to do so twedincentive to do so is weak (Yamagishi
1986; Ostromet al 1992; Fehr and Gachter 2000; Maseleal. 2003; Carpentest al 2004).

Yet, even when community efforts are effectiveliatouraging purely self-interested
behavior, the resulting levels of cooperation atnecessarily efficient. This raises the
guestion of whether regulatory intervention by atemal government agency would
successfully complement local efforts to encouragen higher levels of cooperation. When
examining the effects of government regulationoal natural resource use in the developing
world, it is usually unreasonable to assume thadlloommunities have no formal or informal
conservation institutions in place. Therefore,dksign and evaluation of the performance of a
government intervention must be done in conjuncivih the performance of existing
community conservation efforts, and with the rectgn that these efforts change in response to

new regulations.



Since regulatory interventions are costly, theyaaly justified in places where they will
complement existing community institutions. Thatregulatory interventions are effective only
if the combination of government and community gffdeads to a more efficient outcome than
community efforts alone. In this paper we repoet thsults of a series of framed field
experiments conducted on the southern Pacific af@blombia in Afro-Colombian
communities that live along the rivers of Buenauveat The inhabitants of this region devote
most of their time to extracting natural resoursesh as wood, fish and other products from the
mangrove forest. Our subjects in particular exttetmolluskpiangua The majority of our
subjects were female because the harvesting otiskallis mainly done by women and children.
These experiments were designed to address whhbthertroduction of new government
interventions complement individual monitoring aahctioning within a community. The
experiments were based on a standard linear pgidids game, but were described to the
participants in terms of contributions of effortdiean the mangroveés.

Each experiment consisted of 20 rounds divided lgvato two stages. In the first stage,
individuals played a public goods game with thesgmbty of sanctioning others in their group.
In one set of experiments, individuals paid to senlg a signal of displeasure, while in the
other, individuals paid to have the payoffs of &eotreduced by a particular amount. These
treatments are similar to those of Fehr and Ga@tied, Mascleet al. 2003, and Carpentet
al. 20042 In the second stage of each experiment we addestexnment requirement that each
individual contribute all their tokens to the grgmmjects, and backed this up with random
monitoring to check for compliance and a unit fiaeviolations of the standard. We varied the
fine and the order in which the government andrbeviduals carried out their enforcement
activities.

The same processes that make community enforceafferis effective in the absence of
regulatory controls may also serve to complement,lle complemented by, government

regulations. Community efforts can support a weakegnment enforcement apparatus by

! We share the concerns of Levitt and List (2007) aiers that laboratory experiments with univegrsitudents
playing abstract games may not produce outcomésitbaalid predictors of real world behavior. Ugthe
taxonomy of Harrison and List (2004), our experitseare framed field experiments. Our experimensedip
mirrors the natural occurring dilemma that concermsand our subject pool was drawn from populatiarwhich
mollusk harvesting in the local mangroves is thénnegonomic activity.

2 Noussair and Tucker (2005) conducted a treatnmewhich monetary and the non-monetary sanctiong wer
simultaneously available to their subjects. Thaynfibthat the combination of monetary and non-maogeta
individual sanctions led to higher public good cimittions and welfare than either type of sanctiwne.



bringing social pressure to bear on individualadhieve more efficient outcomes. Moreover,
because individuals in a community are likely todnhetter information about the behavior of
their neighbors than the government, individuabetff can help to fine tune government
enforcement efforts (Bowles and Gintis 2002). A rggwvernment regulation can complement
existing community efforts if it provides a sigmdlefficient individual behavior that can serve
as a focal point for community interactions. Alsocommunities in which individuals cannot
impose a financial sanction on others, but instaast rely on social disapproval, gossip, or
public shaming to promote pro-social behavior, faguy enforcement provides an explicit
sanction for noncompliance that can support noneatay sanctions within communitiés.

We also recognize that government regulations abstgute for, or crowd out,
community efforts to promote more efficient choickss possible that community members
may transfer enough of the enforcement resporiséisitio the government such that overall
enforcement is weaker. There are, in fact, manyngkes of government interventions
destroying the capacity of communities to reguthamselves (Frey and Jegen 2001; Bowles
2005). Ostrom (2000) argues that government reigakstan crowd-out endogenous
cooperative behavior within communities (also saed€na®t al 2000). With the same
motivation as ours to examine whether governmenitlagions and informal community efforts
are complements or substitutes in promoting mdreieft behavior, Veleet al (forthcoming)
conducted a series of common pool experimentsragetfishing areas of Colombia in which
subjects were allowed to communicate with eachrathder a government regulation to limit
their harvest choices. They found that regulatgomeetimes complemented group
communication, they sometimes led to worse outcdhmes simple communication, and in other
instances they had no impact on informal groupreffto conserve their resource.

In contrast, our results are unequivocal. Like othehors, in the absence of regulatory
control we find that individuals make substantisé wf the ability to sanction others in their
group and contribute more to the public good tisatypically observed, even though their
dominant Nash strategy would be to contribute mgflaind to sanction no one. To the main point
of our work, government regulations always complet®é community enforcement efforts.

While the subjects tended to reduce their sanctgeiforts under the government regulations,

% Moreover, Thibault and Walker (1976), Tyler (19980d Frey and Jegen (2001) all suggest that gmesth
interventions can be complementary if individudakswthem as fair, respectful of their desires, sapportive of
their own efforts.



contributions and earnings were significantly higtian without the government interventions.
In fact, the combination of community and governtremforcement efforts generated near-

perfect contributions to the public good.

2. Experimental design

Table 1 summarizes our experimental design. Aflttreents were extensions of a standard linear
public goods game with=5 subjects per group and an initial endowmeryt=t5 tokens. Each
subject had the option of contributiggto a group project and keeping the remaingeg, for
herself. Contributions to the group project wendtiplied bya=2 and then divided evenly
among all group members; the resulting marginakgeita return is/n=0.4. These parameters
were constant in all treatments. Subjects remaimélte same group throughout each
experiment.

At the start of the experiment, the experimentadre instructions aloudThe
instructions did not use a neutral frame; instélael experiments were described as a group of
fishermen contributing effort to clean the mangsv&he instructions were initially written in
English and translated into Spanish. To minimiaeglation errors, the instructions were then
translated back into English by another individuBarticipants with reading and/or writing
difficulties received additional assistance, baytlvere required to make their decisions on their
own. Subjects were seated facing away from eaddr aiid were not permitted to communicate
amongst themselves.

Subjects were informed that the session would sbi$ia pair of stages, each of which
would last for ten rounds. Instructions for ea@ygstwere read at the beginning of the stage. In
the first stage, subjects participated in one @f tgatments that allowed for community
sanctions. For each round, after all subjects nfagie decisions about how much to contribute
to the group project, individual contributions wexgblicly posted on a board in random order

with no personally identifying information to prese anonymity> Subjects were then given an

* Instructions are available at http://faculty.chpm.alaska.edu/jmurphy/research.htralttached as a reviewers’
appendix>

® At the start of each round, each subject was giveard with one of the following five letters: W, X, Y, Z. This
letter was his or his identifier for that particutaund only; each round, subjects received a remd.cEach
individual’'s contribution decision was posted oa tioard next to his or her letter for that rouidthis way,
subjects could identify their own decisions onltleard. The sequence of letters for each indivigas determined
randomly before any experiments were conductedirdditments used the same sequence.



opportunity to sanction one other group membemidycating which of the contribution
decisions on the board they would sanction. Adugrmembers simultaneously made their
sanctioning decisions in private. Sending a sanatost the sender 3 tokens, and each subject
could send only one sanction. The impact on thipiesat distinguished the pair of stage one
treatments. In the Monetary Sanction treatment {M)se who were punished had five tokens
subtracted from earnings. In the Social Sanctieatinent (S), the punishment was
nonmonetary. Similar to Carpentgral (2004), instead of having earnings reduced, reip in
the nonmonetary Social Sanction treatment receavgidture of an unhappy fad®. Whereas
in Carpenteet al (2004) subjects were only allowed to expressleasure to the group as a
whole, in our experiments sanctions were directedparticular individual. In both the
Monetary and Social Sanction treatments, sincedividual was allowed to sanction only one
other person in each round, a subject could reagiv® four sanctions in a round. The identity
of both the sender and the recipient was kept anong.

With this design for stage one, a risk-neutral fgeaximizing subject would choose

I - ay

contributions to the group account to maX|mnr.re=(yi -q +H§ g j —(3&( +a§ ] J
wherek; is a binary variable that equals one if playeinose to sanction another playgrequals
five in the Monetary Sanction treatments and zeth $ocial Sanctions, ariglis a binary
variable that equals one if playiereceived a sanction from playein the absence of any
sanctioning mechanisms, a standard linear pubbcgg@ame such as this creates a social
dilemma because social welfare is maximized whdividuals contribute fully to the group
project, yet the individual’s dominant strategyascontribute nothing. As Fehr and Gachter
(2000) have noted, use of the sanctioning mechaisstif provides a second-order public good.
Therefore, at least conceptually, adding eithemtbaetary or social sanctioning should have no
effect on outcomes: the dominant strategy remasnsomtributions to the group account and no
investment in sanctioning. Of course, it has beeltestablished that mean contributions are
typically non-zero in standard linear public gogadsnes (Ledyard 1995; Zelmer 2003) and
individuals will often choose to sanction othergemwhen it is costly to do so and there is no
potential for material gain in future rounds (Yans&g1986; Ostronet al. 1992; Fehr and
Géchter 2000; Masclet al 2003).



In the second stage, an exogenous external govatmegulation was combined with the
existing community sanctioning mechanism from trevus stage. The government regulation
consisted of: (1) a requirement that each individoatribute all tokens to the group project, (2)
a per-unit penalty for violations, and (3) a randaudlit of one group member each round. In the
treatments with the Low Penalty (L), those aud#dad found to be in violation of the regulation
were fined one token for each token not investatiengroup project. With the High Penalty (H),
the fine was four tokens.

With both community efforts and government reguolatin effect during stage two, the
order in which these were presented could affatividual choices. In particular, if subjects see
that another individual’s noncooperative behavsosanctioned by the government, then they
might be less likely to impose costly sanctiongloa same individual. Therefore we varied the
order in which the individual and government enéonent efforts occurred. For half of the eight
treatments in Table 1, after the contribution deais were posted on the board, subjects were
given the opportunity to sanction another subjeexactly the same way as in stage one. After
these sanctioning decisions, one of the five grmmembers was selected for an audit, and this
person’s decision was also identified on the beéttl the group contribution’.In the
remaining four treatments in Table 1, the order weasrsed: first the results of government
enforcement were announced, then subjects wera giv@pportunity to sanction others.

In theory, with a probabilityp=0.20, of being audited, the per-unit figsel, in the Low
Penalty treatments should have no effect on thardorhstrategy to contribute nothing and to
sanction no one. However, when the per-unit pgmaincreased te=4 in the High Penalty
treatment, the expected marginal penalty is higiugh to induce full contributions. In these

treatments, the individual will maximize his or lepected payoff
a n
T=Y-49 +EZ g _(3li(+azijl J_ pg Y- 9),
i=1 IE:]

subject to the constraintg 20 and g, < ¥ . The resulting expected marginal payoff

isd7z /dg. = -1+ ps+ a/ n, with the solution:

® To decide who was going to be audited, the expgartar randomly selected a card from a bag coniginire card
for each of the five group members. The resulhefaudit was public; this means that the remaifong group
members knew the true identity of the person addited how much this person was contributing ineogtoup
project.



_{yi if ps>1-a/ n

" |0ifps<l-al/n

In both the Low and High Penalty treatments, the margislalevof violating the requirement to
contribute all of one’s tokens wds-a/n= 0.6. The expected marginal penalty in the Low
Penalty treatment wass = 0.2, therefore, a risk neutral subject’'s dominant astiegy under
this treatment was contribute zero tokegs() to the group project. On the other hand, with the
High Penaltyps = 0.8 which implies that a risk neutral subject’s domirsarasttegy was to fully
comply with the regulation and contribute all of his or tadens to the group projed;€25).
Under both the Low Penalty and High Penalty, there maincentive for individual to sanction
others. Nash predictions about contributions and sarschioldl regardless of the order in which
individual and government enforcement occur.

A total of 240 individuals participated in 48 sessionsdcmted in Buenaventura,
Colombia during the summer of 2005. Subjects wemiited from the community with the
assistance of a local nongovernmental organization. Thecsylgiel was predominantly female
(88%) with an average age of 34 and an average gears of schooling. Harvestipgangua
is typically done by women and is the primary activay 82% of the participants. The
experiment lasted about four hours. There was na-slmppayment, but local transportation
expenses were covered, and a complimentary snacgraaisied. At the experiment, earnings
were converted to cash at an exchange rate of 2l$gker peso. Individual earnings ranged
between 12,500 and 20,560 pesos with an averaged6pesos (about US$7.29).

3. Results

Stage One

We begin the analysis by examining the differences betteetwo community effort
treatments in the first stage of the experiment and congpatir results to other studies of
monetary and nonmonetary sanctions. By establishing thatage one results are consistent
with others in this literature, we can be confident that@danges in outcomes in stage two are
due to treatment effects rather than a fundamental eliféer with our sample. The experiments
created a panel data set with 240 unique subjects partngpata 20-round experiment, for a

total of 4800 observations, or 2400 observations in teediage. Table 2 shows that in stage

" A day’s wage in the fishing industry or in agrizuk in Buenaventura in 2005 was about 15,000 pesos



one, average contributions to the group project with neopeanctionsN) in the first three
rounds average 15.4 tokens (62% of the initial endownecteasing by 1.2 tokens to 16.6
(66%) in rounds 8-10. This is roughly consistent withticbations reported in Masclet al.
(2003). In their monetary sanction treatments with pestreezerage contributions are about half
of the initial endowment with an upward trend over time.

Contributions are consistently about one token lower withmametary social sanctions
(S which is also similar to Masclet al. (2003) who report a difference between the two
treatments of about 2 tokens (out of a 20-token endownsedtof 25 in our experiments). To
test whether this small difference is statistically significewet estimated the following random

effects tobit model using stage one data only (rotmils..,10):
1] g, =4 +BM +pS,Roundx S+, Roupet M B, Agef; Educatien +¢

Contributions to the group projed, from individuali=1,...,240 are constrained to lie between
0 and 25 tokens, inclusive. The individual random effe@s/arN (0, o?) and g, CN(0, 0?) is

the idiosyncratic error term. To allow for the possibilitgttdecisions vary over time for each
treatment and that these effects may differ across tratgnvee interacted round with each of
the stage one treatmentd &ndS). Age and education are measured in years. The epigfs,

is interpreted as the average individual contribution irstiogal sanction treatment. Results are
presented in Table 3.

The coefficient for the monetary sanction treatmgixt1.60) is statistically significant,
confirming that there is a slightly higher level of conttibnos when sanctions are monetary.
Although contributions are increasing over time in bothttneats (% >0 andg; >0), this
difference is constant throughout all 10 rounds of stage @ Wald test of the hypothesis tfat
= f3; cannot be rejectegt{(1)=0.33,p=0.57). That contributions increase over time is condisten
with the results of Fehr and Gachter (2000) who alsotfiaticontributions rise, rather than
decline as is typical in a public goods experiment withoatraunication or sanctioning
(Ledyard 1995). The high levels of cooperation founthe@se two treatments are similar to the
results found in other experiments that allow subjects mesphunon-cooperators at a cost to
themselves (Fehr and Gachter, 2000; Carpentar 2004; Mascleet al 2003).

Figure 1 shows that the source of this small differémeserage contributions between

the two treatments appears to be primarily due to theggrigaquency with which subjects fully



contribute to the group project with monetary sanctidrse figure presents the distribution of

group contributions for each treatment. The first fiagpof bars aggregate contributions into

five token intervals, i.e.g, J[0,4],...,g [20, 24]. The last pair of bars on the chart include

only full contributions ¢=25). Pure free-ridingg=0) is almost nonexistent in both treatments
with 14 out of 1200 observations (1.2%) with monetanctans, and 11 out of 1200 (0.9%)
with social sanctions, and a Fisher Exact test confirmdhlbee is no statistically significant
difference between these. For each of the first founiaterwhich include contributions
between 0 and 19 tokens, although the frequency éosdhial sanctions is slightly higher in
each case, Fisher Exact tests again indicate that norediffesences are significant. Instead,
the differences between treatments are manifested higiher contribution levels where there
are significantly more full contributions with monetary sanditman social sanctions, and there

are more “almost full” contributionsg, [1[20, 24], with social sanctions. Hence, this small

increase in average contributions appears to be ladgeisn by a shift from “almost full” to full
contributions when sanctions are monetary; contributrise lower end of the distribution are
largely unaffected.

Although individual contributions to the group project aighkr with monetary
sanctions, Table 2 shows that the average earningshrstame one treatments are almost
identical. In the monetary sanction treatment, earningalip averaged 38.8 (which is 78% of
the maximum possible earnings), increasing to 40.2 itaterounds. Earnings with social
sanctions are essentially the same, beginning at 38.#khemesing to 40.2. We estimate a
random effects tobit model similar to equation [1] with thpathelent variable as earnings,

7z, J[0,50], instead of contributions. The estimation results in Talsiegport the conclusion

that earnings in both stage one treatments are statistiedibginguishablef, is not statistically
significant). As with individual contributions, earningshoth treatments increase over time at
the same rat&éMascletet al (2003) report a similar result. The reason thaterighdividual
contributions with monetary sanctions failed to yield higkanings is straightforward: although
sending a sanction cost the same in both treatments otinetany penalty incurred by the

recipient yielded a financial loss, whereas the social seneias nonmonetary.

8 We cannot reject the hypothesis tfat3; (Wald x*(1)=1.10,p=0.29)



Table 2 also provides a comparison of the use of theisaing mechanisms in stage
one. During the first three rounds, the frequency witithvh sanction was sent is about the
same in both treatments (20.3% with social sanctions @4d4dlfor monetary sanctions).
However, whereas sanctioning frequency remains almostamtrwith the monetary sanction,
there is a decline in the use of social sanctions. HaBubgcts in each treatment used the
sanctioning mechanism at least once. This is slightly hidfiaa that reported in Carpentdral
(2004) who observed that one-third of subjects in Bakgind a quarter of Viethamese subjects
used the sanctioning mechanism at least once. Thefataioning the entire group
collectively in their experiments was only 2% of the indixatls endowment, whereas in our

experiments sanctioning another individual cost 12% of then®5Snitial endowment.

Stage Two
Having established that the stage one results are tamtsigth those reported in other studies,

we now investigate the possibility of complementaritiesvbet the community sanctioning
mechanisms in the first stage of the experiment and theaf@overnment regulation
implemented in the second stage. Table 4 summarizesdhaga individual contributions to
the group project, average earnings and the frequeiticywlvich the sanctioning mechanism
was used for stage two. In all treatments, the combinatioommunity sanctions with formal
government regulations led to nearly perfect contributiorte group project. There was only
one treatment (low penalty regulation, then social sanci4+,S) in which mean contributions
were below 20 tokens (80% of the initial endowment). Thigeiase in contributions in all
treatments from stage one to stage two provides strong ientidence in support of the
hypothesis that community sanctions and formal governmegntations are complements for
this sample.

Table 5 presents the estimation results from a randortetiabit model similar to that
presented in equation [1], but expanded to include liatfeone and stage two data. The model
also includes the interaction of the stage two treatments eutidr  As before, we estimate this

model twice, once with individual group contributiors [1[0, 25], as the dependent variable,
and again with individual earningg; [1[0,50].The estimation results support the conclusion that

for all eight treatments, the second stage averageilmation levels increased considerably in all

treatments relative to the first stage: the four coefficights) for the nonmonetary social

10



sanction treatment (S) are all positive and statisticallyifsignt. A similar pattern holds with
monetary sanctions. Wajd tests confirm what visual inspection of the coefficients ind &b
suggest: for each pairwise comparison of a stage twinrtesd (5—/%) with stage onef) the
differences are positive and highly significant. Ma@g although the interactions of round
with stage one social and monetary sanction treatmBmptand 1) are positive and significant,
the effects over time in stage one are not large enougkltb predicted contributions that equal
or exceeds the stage two contributions. Thus we coaithat there are complementarities
between community punishment systems and governmenatiegs. This result is consistent
with both Bowles (2005) and Frey and Jegen (2001) svggest that when the community
perceives that government regulations may enhance excstopgration, the two mechanisms
may be mutually reinforcing.

Although it is possible that the near-perfect contributewels are entirely attributable to
the introduction of formal regulations, regardless of wliettommunity sanctions are present,
we doubt this is likely. In another set of experimentdaoted in a different region of
Colombia with the same parameters but only external reguga(both high and low), Lopest
al. (2007) do not find the contribution levels to be as hgythase reported in this paper.
Similarly, Neither Cardenas (2005) nor Vebdzl (forthcoming) observe near-perfect
cooperation in their common pool resource experiments,dmgexperiments conducted in the
same region as our study. Therefore it seems morg likat the high contributions are due to
the combined effects of community sanctions and goverhragualation.

The higher contributions in stage two do not necessanipyyi that subjects are better off.
Because our experiments include multiple sources of patearnings reductions—the cost of
sanctioning others, the costs of sanctions received sdmgtions are monetary, and the cost of
fines for violating the government regulations—it is unckegriori whether the higher stage
two contribution levels will lead to improved earnings forjsats. It turns out that in our
experiments, community sanctions and government firses varely incurred and therefore
resulted in minimal earnings losses. Net earnings, afteratieg these costs, are generally about
95 percent of gross earnings. Hence, this low inciel@hsanctions and penalties, combined
with high rates of group contributions lead to statisticalgnbr earnings in stage two compared
to stage one. The results for the individual earnings ssigne in table 5 show that all of the

coefficients for the second stage treatmefits/f) are positive and significant. As is the case

11



for contributions the coefficients on the interaction of rouwtitth the stage one social and
monetary sanction treatmenf&{and/i1) are positive and significant but the effect over time is
not large enough to yield predicted earnings that equataeed stage two earnings. Thus we
also observe complementarities between community punighsystems and government
regulation in earnings. In our experiment earningseguivalent to efficiency and so we
conclude that the combination of community and governnfént®lead to more efficient
outcomes than community efforts alone.

In seven of the eight stage two treatments, use ofimeisning mechanism was lower
than in stage one. One possible explanation is that subfefted the enforcement burden to the
external regulator, essentially a crowding-out problé€n.the other hand, it is also possible that
the combined threat of community sanctions and governfimastwas sufficient to induce near-
perfect compliance, thereby making social sanctiongeeassary. We can explore these
competing hypotheses by looking at whether the ordehinohathe community sanctions and
government regulations were implemented. In half of thgestwo treatments, subjects first
made their sanctioning choices and then one individual aveomly selected for compliance
with the regulation. In the other four treatments, tlieeowas reversed. If subjects are reducing
their sanctioning efforts in response to the presencewdrgment regulations, then we would
expect to see a lower frequency of sanctions wheratidom audits are conducted and results
made public prior to the sanctioning decision. To tespéssible ordering effects on sanctions
we estimated the following random effects logit model:

BM, + B,LowContribution + B, RegFirst
+ B,RegFirst, x LowContributiop ]
BM, + B,LowContribution + 3, RegFir§tj v te
+BRegFirst x LowContributiop o

ReceivedSanctigrF S, + Stalget[

[2]
Stage, x [

whereReceivedSanctios a binary variable that equals one if a subjeceived a community
sanction from another group membstagelandStageZare dummy variables that equal one for
the first and second stages respectividlyquals one for the four treatments that entailed
monetary sanctions (includes both stagesgFirstequals one for the four treatments in which

the regulation preceded the community sanctiarsjLowContributionequals one if

® These treatments are M/H+M, M/L+M, S/H+S, S/L+S

12



contributions to the group project are less thah’Zhe constant is interpreted as a high

contribution, g, [J[20, 25], in the two treatments with social sanctions grateded the random

audits™ The results are presented in Table 6.

As a check for consistency among treatments, weMesther the sequencing of
government audits and community sanctions in dtageéhas any effect on stage one behavior. It
should not since the first stage was identical, thedesults support this: neith@rnor S, are
significant. Whether the community sanction inésié monetary cost for the recipient also has
no effect on sanctioning choices (neitfenor 5 are significant). Although nearly a quarter of
the subjects who received sanctions were high ibanars who invested at least 20 tokens in the
group project (8% invested all 25 tokens), in bettiges low contributors are more likely to be
sanctioned (botl#, andS; are positive and significant). The frequency ofctens in stage two
is lower than stage one, but low contributors mslbcond stage are more likely to be sanctioned
(p=0.00). We conjecture that because so many sskgeetfully contributing in the second
stage, there is less tolerance of low contributions

There is some evidence of an ordering effgig negative and significant). In stage
two, when the random audits are conducted pricotomunity sanctions, low contributors are
less likely to receive a sanction from their pabes when the order is reversed. This would be
consistent with using community sanctions lessueadly to “fill in the gaps” from the random
audits. We emphasize that this does not necesgaply crowding out because it is possible
that subjects refrain from sanctioning low conttibos when they know the audit outcomes to

avoid excessive punishments.

4. Conclusion

Vincent Ostrom (1997) suggests that instead oh#&rakzed governance system it is better to
build “sustainable democratic systems for sustdenedsource use.” A potential first step in
developing such systems is to understand complameeas between community sanctioning

systems and government regulations. We find comgfearities between these enforcements

19 Results are robust to any definition of Low Cinition greater than 18. When a Low Contributisnléfined as
18 or less, this threshold is below the averageaifiyrsecond stage treatment so it is not surprisiaigdifferences in
the results emerge.

' These treatments are S/S+H and S/S+L.
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systems for the management of natural resourcasamtrolled field experiment. Bowles (2005)
and Frey and Jegen (2001) argue that these compilanties appear when the internal
institutions and their benefits are socially shdrgdhe community. Ostrom (2000) suggests that
individuals need to feel that the norm is fair arahsparent and users must trust the person
implementing the rule. In our experiments, thstfatage was the scenario where the participants
learned about the benefits of the cooperation. Vthemovernment regulation was introduced,
its additional enforcement mechanism was suppodistbe cooperation already established
among users.

Our environment is consistent with Ostrom’s (2080ygestion that rates of compliance
increase when individuals feel that others are falkowing the rules. In our experiment not only
were the total group contributions announced inipubut also the individual contributions
were reported on a board. This means that thecpaatits were perfectly aware of other’s
behavior (only the contributions were listed withaay information linking the decisions to
individual group members). This is also support¥éhe Bowles and Gintis 2002 contention
that when community members have better informadioout the behavior of their neighbors
than the government they can fine tune governmeioreement efforts.

However, we are aware that more research is ndsstdise complementarities may be
case-specific. Veleet al (forthcoming) conducted common pool resource®erents in three
different regions of Colombia to investigate conmpémtarities between nonbinding
communication and formal government regulationkeiifexperiments did not include the social
sanctioning mechanisms in our study. They fountidbmplementarities were present in some,
but not all, communities. Their results from treciic region (the same region where the
experiments presented in this paper were condustemlyed that formal government regulations
complemented community efforts to preserve theueso(in this case a communication
treatment among group members). They suggestitese tcomplementarities might be due to
the strong positive working relationship betweewiemmental regulators and a well-organized

group of community members.
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Table 1. Experimental Design

Stage 1 Stage 2 Treatment ID
Community Sanctions Community Sanctions and
(Rounds 1-10) Government Regulation (order varies)
(Rounds 11-20)
Social Sanction only Social Sanction (S), then S/S+L
(s Low Penalty regulation (+L)
Social Sanction (S), then S/S+H
High Penalty regulation (+L)
Low Penalty regulation (L), then S/IL+S
Social Sanction (+S)
High Penalty regulation (H), then S/H+S
Social Sanction (+S)
Monetary Sanction only Monetary Sanction (M), then M/M+L
(m)) Low Penalty regulation (+L)
Monetary Sanction (M), then M/M+H

High Penalty regulation (+H)

Low Penalty regulation (L), then M/L+M
Monetary Sanction (+M)

High Penalty regulation (H), then M/H+M
Monetary Sanction (+M)




Table 2. Contributions, Earnings and Use of Sanctiing Mechanism (Stage 1)

Rounds Rounds Rounds All Rounds

1to3 4t07 8to 10 1to 10
Average Contributions
Monetary Sanction (M) 154 15.9 16.6 16.0
(0.30) (0.29) (0.35) (0.18)
Social Sanction (S) 14.1 14.9 15.7 14.9
(0.28) (0.28) (0.34) (0.17)
Average Earnings
Monetary Sanction (M) 38.8 39.3 40.2 39.4
(0.312) (0.30) (0.33) (0.18)
Social Sanction (S) 38.4 39.3 40.2 39.3
(0.30) (0.29) (0.35) (0.18)
Percent Use of Sanctioning
Mechanism
Monetary Sanction (M) 19.4% 19.4% 18.3% 19.1%
Social Sanction (S) 20.3% 18.3% 15.8% 18.2%

Standard errors in parentheses.
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Table 3:

Random Effects Tobit Model of Individual Contributi ons and Individual Earnings
(Stage 1 only)

Variable Individual Individual
Contributions Earnings
(@) ()
13.27 *** 38.3 ***
Constant ) (1.23) (1.11)
1.60 ** 0.42
M () (0.77) (0.71)
0.24 *** 0.25 ***
Round x S £) (0.04) (0.04)
020 **%k% 018 *%k%
Round x M 3) (0.05) (0.05)
-0.01 -0.02
Age (5) (0.03) (0.02)
. 0.28 ** 0.09
Education (%) (0.12) (0.11)

Estimated using equation [1]. Number of observatiaf00. Missing values for age and education repladth

sample means. Standard errors in parentheses.ifi€agm at 10%, **significant at 5%, ***significanat 1%



Table 4: Contributions, Earnings and Use of Sanctioing Mechanism (Stage 2)

Rounds Rounds Rounds  All Rounds
11to 13 14 to 17 18 to 20 11to 20
Average Contributions
M/H+M 22.4 23.2 23.6 23.1
(0.46) (0.31) (0.34) (0.21)
M/L+M 23.5 23.3 23.5 23.4
(0.38) (0.37) (0.40) (0.22)
M/M+H 21.3 22.2 22.6 22.0
(0.57) (0.41) (0.47) (0.28)
M/M+L 20.4 215 21.9 21.3
(0.71) (0.56) (0.66) (0.37)
S/H+S 23.5 23.5 23.9 23.6
(0.35) (0.32) (0.37) (0.20)
S/L+S 18.7 18.9 18.6 18.8
(0.73) (0.58) (0.79) (0.40)
S/S+H 23.3 23.6 23.7 23.6
(0.42) (0.32) (0.38) (0.21)
S/IS+L 22.3 23.0 23.5 22.9
(0.49) (0.39) (0.40) (0.25)
Average Earnings
M/H+M 434 45.5 46.5 45.2
(1.08) (0.75) (0.85) (0.51)
M/L+M 47.5 47.7 47.7 47.6
(0.44) (0.43) (0.45) (0.26)
M/M+H 40.1 44.4 44.0 43.0
(1.48) (0.55) (0.99) (0.59)
M/M+L 43.9 44.8 45.5 44.7
(0.74) (0.58) (0.67) (0.38)
S/H+S 46.88 47.59 47.95 47.48
(0.55) (0.42) (0.55) (0.28)
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S/IL+S

S/S+H

S/S+L

Percent Use of

Sanctioning Mechanism

M/H+M
M/L+M
M/M+H
M/M+L
S/H+S
S/IL+S
S/S+H
S/S+L

41.59
(0.82)

46.39
(0.99)

46.52
(0.53)

16.7%
11.1%
22.2%
12.2%
7.8%
20.0%
10.0%
8.9%

41.93
(0.66)

47.95
(0.40)

47.48
(0.42)

9.2%
6.7%
22.5%
10.8%
4.2%
15.0%
11.7%
2.5%

43.23
(0.85)

48.33
(0.43)

48.27
(0.40)

5.6%
4.4%
18.9%
6.7%
3.3%
14.4%
5.6%
4.4%

41.92
(0.44)

47.59
(0.36)

47.43
(0.26)

10.3%
7.3%
21.3%
10.0%
5.0%
16.3%
9.3%
5.0%

Standard errors in parenthesis
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Table 5: Random Effects Tobit Model of Individual Contributions,
and Individual Earnings
(Stages 1 & 2 combined)

Variable Individual Individual
Contributions Earnings
(%) ()
Constant &) (113207; i (?679?(’3% ok
TR
S
SIS+ ) (114.1'1%? (09995
Sls ) (oég) (0?@371%
SIS ) (11%601? (0?@317?
MikM (4) e am
WINEEH (5) o don
MWLM () (114.1'2(;? (1?6(5)3())
e () o® don
Round x S o) (09626‘; (0%26?
Round x M 311) (000261) - (00015 o
Round x S/H+S/») (00125(; (00123())
Round x S/S+H/.3) (001%(; (001133)’
Round x S/L+S/8.4) ( 001022) (0011345
0.51 *** 0.33 **

Round x S/S+L/s) (0.15) (0.14)



Round x M/H+M (Bi6)
Round x M/M+H (3,7)
Round x M/L+M (Big)
Round x M/M+L (i)
Age (50)

Education 1)

0.35
(0.14)

0.33
(0.14)

0.21
(0.16)

0.50
(0.14)

—0.01
(0.03)

0.31
(0.13)

**

**

*k%

**

0.42
(0.13)

0.57
(0.13)

0.35
(0.14)

0.33
(0.13)

0.01
(0.02)

0.15
(0.09)

*k%k

*kk

**

*k%

Number of observations 4800. Missing values for agg education replaced with sample means. Staraleo in

parentheses. *Significant at 10%, **significant&b, ***significant at 1%.
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Table 6: Random Effects Logit Model of Sanctions Reeived
(Stages 1 & 2 combined)

Variable Individual
Contributions

(9)
—4.08
(0.26)

0.29
(0.25)

2.04 *wx
(0.21)

—0.21
(0.41)

Stagelx LowContributionx RegFirst ;) (004%1)

Constant ()
Stagelx M (/)
Stagelx LowContribution f3,)

Stagelx RegFirst ;)

0.20
(0.27)

3.18  *
(0.28)

0.16
(0.31)

~1.03 *
(0.41)

Stage2< M (5s)
Stage2x LowContribution )
Stage2x RegFirst %)

Stage2x LowContributionx RegFirst [3s)

Dependent variable equals one if the individuaéiesd a sanction, zero otherwise. Number of obsiemns4800.
Standard errors in parentheses. *Significant at,?9%tgnificant at 5%, ***significant at 1%.

24



Figure 1. Distribution of Contributions to Group Project in Stage 1 by Treatment
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Reviewers’ Appendix — Experiment Instructions

Consent Form

You will receive a consent form that you will needsign before we start the exercise.

<Hand out the consent form >

This document is a requirement for Universitiesdiariing research with people. In this consent
form, we inform you about the confidentiality anémagement of the information we kept from
you. If you decide to participate, you must sigis theet, certifying that we have informed you
about the project and about the way we will userf@mation we collect.

The information on this form is confidential, and ane other than the researcher will
have access to it. This form is important: it natlyoensures the confidentiality of the
information you provide, also needed in order tous to provide you with the money you have
earned at the end of the exercise.

<Read the consent form >

You are asked to sign the consent form after welane with instructions.

If you have a question, please raise your hand.



Introduction

Before we begin today’s exercise, we want to thaw&rybody for coming and participating.
This exercise is part of a project funded by indiomal foundations and by the Universidad
Javeriana. The purpose is to understand how peonake decisions related to the use of shared
natural resources. All the earnings you will makeirty the exercise, as well as the information
you will give us, are strictly confidential. We Wilot reveal your earnings to any member of the
community or to anyone else.

This exercise attempts to recreate a situation hichva group of people must make
decisions about how to maintain a shared natussluree for example cleaning the beach. An
example could be the time used in maintaining tl@gmove in the area where you harvest.
Today’s exercise may be different from the exerthisg other members of your community have
already patrticipated in. For that reason, any centsyou might have heard about the exercise
may not apply to what we are doing here today. rdfoee, please make your decisions based on
the instructions that we are about to presentadelgay careful attention to these instructions so
that you can make good decisions. You will be paidash at the end of the exercise based on
your decisions and the decisions of others.

Please remain seated and do not communicate whr qarticipants. If you have a

guestion, please raise your hand.

Instructions
Today's exercise has two parts, with 10 rounds.daehl explain you now the first part of the
exercise. Once we are done with the first 10 roumds will explain the second part. After
finishing the second part, while you answer a syrwee will calculate your earnings.
You will participate in a group of 5 people. Todagre will be _ groups participating at the
same time. However, each group is independent &ibrar groups and the decisions of the other
groups do not affect the decisions of your own gro&ach group will be differentiated by the
color of the sheets used during the exercise.

In this exercise you will earn money depending upour decisions and the decisions of
the other members of your group. The reason whyuse money during the exercise is to

recreate real life situations where your econonecigsions have consequences for your pocket.



We do not expect that the money you earn will payment for your participation in this study
or the only reason to participate. You will parigie for several rounds that are equivalent, for
instance, to days of labor or fishing harvest.

Now we will explain how to participate in the ezise. In order to understand this
exercise, think about how you allocate your timeuYnay spend part of your time doing things
that benefit you and your family only. You can atgend another part of your time doing things
that help everyone in your community. For exampt®) might spend part of your time fishing
for your family and you, to spend or sell; and yoay spend also part of your time cleaning or
maintaining the beach or the mangrove, which benefieryone in the community including you
and your family. This exercise is meant to be ksinto this sort of situation, in which you must
decide between doing something that benefits ydy @md something that benefits everyone in
the community.

During the exercise we shall not speak about pbabsather about tokens. During this
exercise your entire earnings will be calculatedokens. However we will not use real tokens.
Each token will be converted to pesos at the falhgwate:

1 token = 20 pesos

At the end of the exercise we will add the totabamnt of tokens you have earned during all the
rounds. We will pay you the equivalent of your togkesarnings in pesos rounded to the nearest
$500 pesos.

<Examples>

The money will be paid to each one of you in caspemding upon your earnings. At the
beginning of each round, each participant will reee25 tokens. With the 25 tokens you must
decide how many tokens you want to keep for yofirsgld how many tokens you want to
contribute to a group project.

At the end of each round, you will have some egsiihose earnings are the result of two

things:



1) The number of tokens that you keep for yourself.

2) Your share of the tokens from the group projecesentokens are calculated as follows:
The total of tokens contributed to the group byShmembers (yours and the
other 4 members of your group) will be doubled vahieeans multiplied by 2 and
then divided evenly among the 5 members of youngrd=ach group member
will receive an equal share regardless of how makgns he or she contributed

to the group project.

For example, suppose the total contribution frongiedup members is 60 tokens. After we

double these 60 tokens, there will be 120 tokereswil then divide these 120 tokens evenly

among the 5 group members, so each person wilivee@d tokens from the group project.
Remember, at the end of the exercise we will hdddtal amount of tokens earned

during the 20 rounds, and for each token we wil yau 20 pesos.

Decision Card

I will now explain how you will inform us of youratision at each round. In each round you will
write down how many tokens you will keep for yodfsend how many tokens you will
contribute to the group account in a Decision Célee Decision cards are these small pieces of

papers.

DECISION CARD

PARTICIPANT NUMBER: 2

ROUND NUMBER: 1

TOKENS | KEEP FOR MYSELF:

TOKENS | CONTRIBUTE TO THE GROUP PROJECT:

As you can see, the Decision Card has a participantber on it. This number will be your

identification during the exercise.



Remember in each round you have 25 tokens, yousideds to choose how many tokens you
want to keep for yourself and how many tokens y@antto contribute to the group project.
Therefore the sum of the “TOKENS | WILL KEEP FOR MEELF’ + “TOKENS | WILL
CONTRIBUTE TO THE PROJECT” must be equal to 25.

In each round you will have to write:
- “TOKENS | WILL KEEP FOR MYSELF”: this means, homany tokens you are keeping for

yourself (a number between 0 and 25).

- “TOKENS | WILL CONTRIBUTE TO THE PROJECT": this eans, how many tokens you
are contributing to the group project (a numbenieen 0 and 25)

Remember, the sum of the “TOKENS | WILL KEEP FOR BELF” PLUS “TOKENS | WILL
CONTRIBUTE TO THE PROJECT” must be equal to 25.

After all the members of your group have made arittam down their decisions we will pick up
the participants’ cards and calculate the grougrdmition to the project. We will then announce
the total contribution to the project, and eachspeis share of the earnings from the group
project. Please remember that your decisions avatprand that you can not show them to the
other members of the group.  What questionsadohave?

Calculation Sheet

You will receive a Calculation Sheet to keep a rdad your decisions and the amount of tokens
you earned. The Calculation Sheet we will handhag an example of how you should fill the
Calculation Sheet. Please write down your partitipgumber on the sheet. Your participant

number is the same number shown on your DecisiodCa

Let’s see how to use the Calculation Sheet by luplkit an example all together. Therefore we
will suppose that everybody decide to keep the samaunt of tokens. Remember: this is just an

example to learn how to fill the paper. After thesind each one may choose any number.



Let’s see how to use the sheet using the examfti¢he beginning of each round you will have
an endowment of 25 tokens. This number is writtethe Column A. With these 25 tokens you
will decide how many tokens you want to keep fourgelf and how many you will contribute to
the project. Remember the amount of tokens you keepourself + the amount of tokens you
contribute to the project must be equal to 25.

Suppose that you decided to keep 15 tokens. Hgonodjave to write 15 under column B
of the Calculation Sheet, “TOKENS | WILL KEEP FORYELF": as shown in the example
below. You should also write this number in on Brexision Card (the small card)

If you decide to keep 15 tokens, then you will citmite 10 tokens (25-15) to the group project.
You will write this number in column C of the Calation Sheet, “TOKENS | CONTRIBUTE
TO THE PROJECT” as shown in the example below. ¥loould also write this number on the
Decision Card (the small card).

You are writing the amount you keep for yourselfl @he amount you contribute to the
project in two places, in the Decision Card, andhi Calculation Sheet. Please, check that you

have written the same numbers in the two sheetsdgbu hand in the Decision Card.

111 CALCULATION SHEET Participant Number: 2
A B C D E F
Tokens | TOTAL Tokens |
Starting Contribute to Tokens Earned |My Earnings in
Number of | Tokens | Keep| the project Contributed | From The | This Round
Round Tokens for Myself (=25-B) |[To The Project Project (=B+E)
Example 25 15 10 50 20 35

Practice 25

After all the members of the group have finishedkimg their decisions, we will collect the
cards of the 5 participants and calculate the “TOQTROKENS CONTRIBUTED TO THE

PROJECT.” We will announce that number, and yoll wiite that number down in your



column D. In this case it will be 50 (10+10+10+10%1Remember this is only an example,
which means that we you will make your decision gan choose any number between 0 and 25.
The double of the 50 tokens is 100. These 100 ®kdah evenly divided among the 5 group
members, so each person will receive 20 tokens fteangroup project, no matter how many
tokens he contributed to the project. As you canisethe column E, “TOKENS | EARNED
FROM THE PROJECT” you can find the number 20. atrglate you earnings in each round,
you must add the number in column B “Tokens | videp for myself” + the column E
“TOKENS | EARNED FROM THE PROJECT.” In this exampyour earnings will be 15+20
=35. As you can see that number is written dowthencolumn F “my earnings in this round.”
At the end of exercise, we will add the total antoofntokens earned during the 20 rounds, and

for each token earned we will give you 20 pesos.

Practice rounds

Before we start the exercise we will do some peactounds. The decisions that you make in
these practice rounds will not affect your earnit@gay. In order to properly understand how
the exercise works, we will do the first practicumd all together using the same amount of
tokens as contribution for the project. Remembat tihen each one of you makes individual
decisions of the tokens | keep for myself and tgkknontribute to the project you can choose
the numbers you want as long as they add 25.

Suppose that in this practice round everybody @mscid keep 8 tokens to the project. So,
please take one of the decisions cards with thel iractice’ written in the number of rounds.
Where it says “TOKENS | KEEP FOR YOURSELF” writeetihumber 8. You will write that
number also in the column B of your Calculation &he

In this example, each one of you decided to kedpk&ns, so the tokens each one
contribute to the project is 17 (25-8). Pleaseavtit on the Decision Card and the Calculation
Sheet column C, in “TOKENS | CONTRIBUTE TO THE PREZIT.”

After you are done with your decisions, the aasistwill calculate the total tokens
contributed to the project. In this case, the tatabunt of tokens contributed to the project is 85.
Each of you should now write 85 under column Dhaf Calculation Sheet “TOTAL TOKENS
CONTRIBUTED TO THE PROJECT.” After | double the anmb of tokens of contributed to the

project, there will be 170 tokens. Then | will dlei the 170 tokens among you in equal shares.



Each one of you will receive 34 tokens. Now pédas column E “TOKENS | EARNED
FROM THE PROJECT” of the Calculation Sheet write $4u can calculate your earnings by
adding the column B + the column E. Your totaln@gys should be 42 (=34+8). Write that
number in column F “MY EARNINGS IN THIS ROUND.”

Another important thing: all the decisions youlwlake during the exercise are private,

for that reason you need to keep the sheets cogerad one else can see it.

What question do you have?

Before we start the exercise with real money, weguing to add another rule to the exercise.
After you are done calculating your earnings, Ilwdtite in the blackboard the amount each of
you contributed to the project under one of thigels (V,W,X,Y,Z). | will only reveal the
values; you will not be able to know how much apgafic person allocated to the group. The
order in which I am writing the numbers does natehany relation with the participant number.
This means that the contributions of a particularspn may show up in a different place each
time. You will recognize your contribution to theopect from the number in the blackboard, but
the others in the group will not know what you dide will handle an additional pieces of paper
with a letter (V,W,X,Y,Z). This means that your ¢obution in this round is the number that

appears under the letter you received.

Calculation Sheet

As you can see, the Calculation Sheet has an additcolumn titled “WHAT LETTER AM |
IN THIS ROUND.” In this column you will write theetter the assistant will handle to you.

Do you have a question?

Let's do now another practice round, but this teaeh person will choose the number she

wants.



STAGE 1

Internal Punishment with Social Sanction

Before we begin playing for real money, | wouldelito point something out.

Once you have seen the contribution that each pensgour group did, if you want you caay

3 tokensto send a displeasure message to someone in gaup.grhe message will be sentin
the form of an unhappy face. This unhappy face letlknow that person to whom you sent the
message that someone is displeased with his cotribto the group. You will be able to
choose to whom you want to send the unhappy faoar@iag to the individual contributions that
the assistant writes in the board at the end df eaand.

Each round you will have the right to send oneapply face only. However, it is possible
that you receive more than one unhappy face ewenyd. Every unhappy face you get means
that some one in your group paid 3 tokens to sendaymessage. For example, if you get 3
unhappy faces, you will know that 3 people in ygtoup paid to send you a message. You can
get a maximum of 4 unhappy faces per round. In sask, you will know that each of the other
4 group members paid 3 tokens each to send youlzappy face, but you are not having tokens
taken away. We will know if you want to send a naggsor not because in every round you will
have an additional “Send Message” card.

<Hand over the “Send Message” card. The “Send Mes%agrds will be handed over only we

needed round by rour

Each round you will decide whether you send some@omessage or not. If you do not want to
pay the “send message” fee, you will have to fiiftcard anyway and give it to the assistant. If
you do not want to send a message, fill with am ¥he case “I DO NOT WANT TO SEND AN
UNHAPPY FACE, THIS COSTS ME 0 TOKENS.”

If you do want to send a message to someone ingroup, put an X in the case “I DO
WANT TO SEND AN UNHAPPY FACE, THIS COSTS ME 3 TOKER and then put the
letter identifying that someone in the case “TO TPIEAYER IDENTIFIED WITH THE
LETTER:”



The assistant will collect the five “Send Messagels” and will count how many
messages each player got. Then, every memberetidl gote with the number of unhappy faces
that the others sent him. If someone did was nutaey message, he will still get a blank note.

Let's suppose that someone was sent two unhagpg.fa this case he will get a note
like this <show the note with the two facedut if he was not sent anything he will get thige
<show the blank note

Please remind that all decisions are private. dfoee you are asked not to show this note
nor talk to anyone when you get the “unhappy faceté.

2 Calculation Sheet
I will now give a new Calculation Sheetpick up the old ones and hand over the new»nes
As you can see, the Calculation Sheet is very amhil the one we used in the practice rounds,
the first columns are identical to what we hadadseused and there are 4 new columns.
These news columns are:
- “IDID SEND AN UNHAPPY FACE CARD’: If you did send message, then you
will have to write “3” in column H. This becausensing a message costs you 3
tokens. If you did not send an unhappy face thenwidl write “0” in that column.
- “TO WHOM | SEND THE UNHAPPY FACE?”, in column | yowill put the letter of
the player that you sent the message to. If youndicsend a message, please write a
slash.
Remember that the information regarding “I DID SENN UNHAPPY FACE CARD” and
“TO WHOM | SEND THE UNHAPPY FACE” must be recordedthe Calculation Sheet and in
the “Send Message” card.
Once the assistant has handed to every one tiappy face” note, you will be able to
fill the remaining columns:
“NUMBER OF UNHAPPY FACES | GOT", in column J pleaseite the number of
unhappy faces you got in each round. | you gotingttwrite “0.”
“TOKENS | GET AFTER SENDING UNHAPPY FACE MESSAGEH column K

please write the total amount of tokens you haweaich round, after you subtract the

10



unhappy face fee. If you did not send anythingagpdewrite the same number that
you had already written in column F.

Are there any question?

The best way to understand this exercise is wittxample. Let's do another practice round
again. Please decide how many tokens are you kgémityour self and how many you are
putting into the projeckFollow all steps as described

Internal Punishment System with Monetary Sanction

Before we begin playing for real money, | wouldelito point something out. Once you have
seen the contribution that each person in yourgubd, if you want you capay 3 tokensto

take away 5 tokens from someone in your group. ¥&eaising this rule to allow the players to
send a message of displeasure. You will be altbdose to whom you want to take away 5
tokens according to the individual contributionattthe assistant writes in the board at the end of
each round.

Each round you will have the right to have 5 takeaken away. However, it is possible
that you be taken away more than 5 tokens evenyddavery 5 tokens reduction in your
earnings means that some one in your group patehs to have 5 tokens taken away from
you. For example, if you get 15 tokens deductethfyour earnings, you will know that 3 people
in your group paid to have those tokens taken dveemy you.

You can get a maximum of 20 tokens deducted perdolm such case, you will know that each
of the other 4 group members paid 3 tokens eabhve those tokens deducted from your
account.

We will know if you want to reduce someone elsssnings because in every round you
will have an additional “Reduce Earnings” card.

<Hand over the “Reduce Earnings” card. The “Redu@erings” cards will be handed
over only we needed round by roend

Each round you will decide whether you reduce somaés earnings or not. If you do not
want to pay the “reduce earnings” fee, you will @& fill this card anyway and give it to the

11



assistant. If you do not want to send a messdgeith an X in the case “I DO NOT WANT TO
REDUCE SOMEONE ELSE EARNINGS, THIS COSTS ME 0 TOK&EN

If you do want to reduce someone else’s earnimgisan X in the case “I DO WANT TO
REDUCE SOMEONE ELSE’S EARNINGS, THIS COSTS ME 3 TEKS” and then put the
letter identifying that someone in the case “toplayer identified with the letter:”

The assistant will collect the five “reduce eagshcards and will see how many
reductions each player got. Then, every membergsilla note with the number of tokens he
will be taken away. If someone did not get any otidns, he will still get a blank note.

Let's suppose that someone was sent two “reducengs” cards, in this case he will get
a note like this <show the note with number “-10B%f if he was not sent anything he will get
this note <show the blank note>

Please remind that all decisions are private. dfoee you are asked not to show this note

nor talk to anyone when you get the “reduce easiingte.

3 Calculation Sheet
I will now give a new Calculation Sheetpick up the old ones and hand over the new®nes
As you can see, the Calculation Sheet is very aml the one we used in the practice rounds,

the first columns are identical to what we hadadseused and there are 4 new columns.

These news columns are:

-  “IDID SEND A REDUCE EARNINGS CARD”: If you did s&l a reduce earnings
card, then you will have to write “3” in column Hhis is because having 5 tokens
taken away from someone costs you 3 tokens. Ifdydunot send anything then you
will write “0” in that column.

- “TO WHOM | SEND THE REDUCE EARNINGS”, in column log will put the
letter of the player that you sent the reduce egscard to. If you did not send a

message, please draw a slash.
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Remember that the information regarding “I DID SENIREDUCE EARNINGS CARD” and
“TO WHOM | SEND THE REDUCE EARNING CARD” must becaerded in the Calculation
Sheet and in the “Reduce Earnings” card.

Once the assistant has handed to every one thaitedearnings” note, you will be able

to fill the remaining columns:

- “NUMBER OF TOKENS | HAVE MY EARNINGS REDUCED”, inalumn J
please write the number of tokens you were deduntedch round. | you got
nothing, write “0.”

- “TOKENS | GET AFTER SENDING/GETTING THE REDUCE EARNGS
MESSAGE?”, in column K please write the total amoahtokens you have in each
round, after you subtract the “reduce earning nggs'si@e and the sum of reductions
you were sent. If you did not send or get anythpigase write the same number that

you had already written in column F.
Are there any question?
The best way to understand this exercise is wittxample. Let's do another practice round

again. Please decide how many tokens are you kgémityour self and how many you are
putting into the project. Follow all steps as described
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STAGE 2

Regulation Low PenaltiegHigh) + Internal Punishment with Social Sanction

We are about to begin the second part of the eseerhis part of the exercise is very similar to
the first, the difference being that during thetnBEX rounds we are introducing a penalty before
the moment when you decide whether sending an yhfage message or not. The target we
seek with the penalty is that every group membatridmutes all its 25 tokens into the project.

To encourage that every one contributes its 28rsknto the group project, you will face
a penalty of 1 toke(¥ tokens¥or every token you decide to keep for your self.

I will hand to you a table where the penalties Ieaee shown according to the amount of tokens
that you keep for your self or in other words, #htskens that you did not contribute into the
project. Hand over penalties tabte

You will face a penalty only if you are auditeddayou are contributing with less than 25
tokens to project. In other words, you can contaldass than 25 tokens, but if you are audited,
you will have to pay 1 tokef# tokens¥or every token you kept for your self. Howeverisit
very difficult to audit every group member evempd. Therefore, immediately after you have
calculated your total amount of tokens earned aineaund but before you decide whether to
send an unhappy face message, we will randomlythilperson to be audited. Once we have
determined who will be audited, we will continuethwvihe exercise just as we did on the first
part.

To decide who will be audited, we will randomlyadr a ballot from a bag containing 5
ballots, once for every group member and respdygtiabeled.

This implies that in every round, each player dvas chance in 5 to be audited. If your
ballot is drawn and you contribute less than 2®tskinto the project you will have to pay the
penalty. The result of the audit will be publicistimeans that the remaining 4 group members
will know who is audited and how much this persaswontributing into the group project.

Only one player will be audited per round. Thewdrdallot will be returned to the bag.
This means that in every round, all 5 ballots Wélin the bag. This is to say that it is possible t
be audited more than once during the exerciseapigtis possible that you are never audited.
Let’s so an example, let’s think that everyone Kgptokens and put 10 tokens into the project.
Total amount of tokens in the group project wastbérefore “TOKENS IS EARNED FROM
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THE PROJECT” is 20. And just as we had calculatediete in the table, “TOTAL AMOUNT
OF TOKENS EARNED IN THIS ROUND BEFORE SENDING A MBBGE AND THE
PENALTY” is 35. Since you kept 15 tokens, this srhore than what the rule allowed. Hence,
if the ballot with your number is picked, you whlave to pay 15 token8@ tokeny If your
number is not picked, you will not have to pay aeyalty.
<Take a ballot from the bag. Then, show to every v the audit is publicly dore

After the audit, the exercise will continue justvés have done to this point, that is, every
player will decide if a message is to send, andthbayespective fee. Then, the assistant will

collect the ‘Send Message” cards and individualfpim how many messages everyone got.

Calculation Sheet

<Hand over the Calculation Sheet

To the Calculation Sheet we have used so far, we &dded 3 new columns. These 3 columns
are located after column F “TOTAL AMOUNT OF TOKENEARNED IN THIS ROUND.”

The new columns are:

- column G: AUDITED THIS ROUND (yes/no). If your nioar was the one picked in
the random ballot draw, you will write yes. If yosumber was not picked, you will
write no.

- column H: PENALTY AMOUNT: you will keep track of ¢htokens you are
penalized with when you are audited. If you areiteddand were breaking the rule,
the assistant will make public announce of how makgns you were keeping for
your self and the respective penalty. The assistdihpersonally write this amount in
your Calculation Sheet.

If your number was not picked, you don’t have tg pay penalty regardless of how
many tokens you kept. In this case please fill toisimn with a slash.

- Column I: AMOUNT OF TOKENS AFTER PENALTY. If you we penalized, you
will write down in this column the number correspgorg to the amount of tokens you

earned (column F) minus the penalty amount.

Let’s do a practice round.
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Internal Punishment with Social Sanction+ Low/High Penalty Regulation

We are about to begin the second part of the eseerhis part of the exercise is very similar to
the first, the difference being that during the tmBEX rounds we are introducing a penalty after
the moment when you decide whether sending an yhfage message or not. The target we
seek with the penalty is that every group membatridmutes all its 25 tokens into the project.

To encourage that every one contributes its 28rtsknto the group project, you will face
a penalty of 1 toke(¥ tokens¥or every token you decide to keep for your self.

I will hand to you a table where the penalties Isaee shown according to the amount of tokens
that you keep for your self or in other words, #htskens that you did not contribute into the
project. hand over penalties tabte

You will face a penalty only if you are auditeddayou are contributing with less than 25
tokens to project. In other words, you can contaldass than 25 tokens, but if you are audited,
you will have to pay 1 tokef# tokens¥or every token you kept for your self. Howeverisit
very difficult to audit every group member evempdé. Therefore, after you decided whether you
pay the fee to send the unhappy message, aftegotdhose messages sent to you, and after you
calculated the total amount of earned tokens, vileavidomly pick to person to be audited.

To decide who will be audited, we will randomlyadr a ballot from a bag containing 5
ballots, once for every group member and respdygtlabeled.

This implies that in every round, each player évas chance in 5 to be audited. If your
ballot is drawn and you contribute less than 2®tskinto the project you will have to pay the
penalty. The result of the audit will be publicistimeans that the remaining 4 group members
will know who is audited and how much this persaswontributing into the group project.

Only one player will be audited per round. Thewdrdallot will be returned to the bag.
This means that in every round, all 5 ballots Wélin the bag. This is to say that it is possible t
be audited more than once during the exerciseapigtis possible that you are never audited.

Let's do an example, let’s think that everyonetKEptokens and contributed 10 tokens
into the project. The total amount of tokens ingneup project was 50, therefore “TOKENS |
EARNED FROM THE PROJECT” is 20. And just as we lsattulated as wrote in the table,
“TOTAL AMOUNT OF TOKENS EARNED IN THIS ROUND BEFORIENDING A
MESSAGE AND THE PENALTY” is 35. Since you kept 1&kens, this is 15 more than what
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the rule allowed. Hence, if the ballot with youmnmloer is picked, you will have to pay 15 tokens
(60 tokeny If your number is not picked, you will not hateepay any penalty.

<Take a ballot from the bag. Then, show to evegythow the audit is publicly done>
Please keep in mind that the ballot drawn will bealonly after we are done with the steps as
we did in the first part, this is, after every pdaylecides whether to pay or not the “Send
Message” fee and after you got those messagesosygmi, and after you calculated the total

amount of earned tokens.

Calculation Sheet

<Hand over the Calculation Sheeto the Calculation Sheet we have used so fahave added
3 new columns. These 3 columns are located aftantoK “TOKENS | GET AFTER
SENDING UNHAPPY FACE MESSAGE.” The new columns are:

- Column L: AUDITED THIS ROUND (yes/no). If your nuwmer was the one picked
in the random ballot draw, you will writ yes. If yonumber was not picked, you will
write no.

- Column M: PENALTY AMOUNT: You will keep track of #htokens you are
penalized with when you are audited. If you areiteddand were breaking the rule,
the assistant will make public announce of how nmakgns you were keeping for
your self and the respective penalty. The assistdhpersonally write this amount in
your Calculation Sheet.

If your number was not picked, you don’t have ty pay penalty regardless of how
many tokens you kept. In this case please fill tisimn with a slash.

- Column N, AMOUNT OF TOKENS AFTER PENALTY. If youeve penalized, you
will write down in this column the number correspgorg to the amount of tokens you

earned minus the penalty amount.

Let’s do a practice round.
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Low (High) Penalty Regulation + Internal Punishment with Moretary Sanction.

We are about to begin the second part of the eseerhis part of the exercise is very similar to
the first, the difference being that during thetnBEX rounds we are introducing a penalty before
the moment when you decide whether you pay théofeave someone else earnings reduced or
not. The target we seek with the penalty is tharygroup member contributes all its 25 tokens
into the project.

To encourage that every one contributes its 28rteknto the group project, you will face
a penalty of 1 toke(¥ tokensYor every token you decide to keep for your self.

I will hand to you a table where the penalties Iewase shown according to the amount of tokens
that you keep for your self or in other words, thtskens that you did not contribute into the
project. Hand over penalties talbte

You will face a penalty only if you are auditeddayou are contributing with less than 25
tokens to project. In other words, you can contaldass than 25 tokens, but if you are audited,
you will have to pay 1 tokef# tokens¥or every token you kept for your self. Howeverisit
very difficult to audit every group member evempd. Therefore, immediately after you have
calculated your total amount of tokens earned aineaund but before you decide whether you
pay the fee to have someone else earnings redweedill randomly pick the person to be
audited. Once we have determined who will be addite will continue with the exercise just as
we did on the first part.

To decide who will be audited, we will randomlyadr a ballot from a bag containing 5
ballots, once for every group member and respdgtlabeled.

This implies that in every round, each player dvas chance in 5 to be audited. If your
ballot is drawn and you put less than 25 tokers iné project you will have to pay the penalty.
The result of the audit will be public; this medhat the remaining 4 group members will know
who is audited and how much this person was puitittggthe group project.

Only one player will be audited per round. Thewdrdallot will be returned to the bag.
This means that that in every round, all 5 balwitsbe in the bag. This is to say that it is
possible to be audited more than once during tleecese, just as it is possible that you are never
audited.
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Let’s do an example, let’s think that everyone Keptokens and put 10 tokens into the
project. Total amount of tokens in the group proyeas 50, therefore “TOKENS | EARNED
FROM THE PROJECT” is 20. And just as we had cakaalaas wrote in the table, “TOTAL
AMOUNT OF TOKENS EARNED IN THIS ROUND BEFORE SEND®A MESSAGE
AND THE PENALTY” is 35. Since you kept 15 tokenBigis 15 more than what the rule
allowed. Hence, if the ballot with your number isked, you will have to pay 15 toker&(
tokens. If your number is not picked, you will not hatepay any penalty.
<Take a ballot from the bag. The, show to every Ity the audit is publicly dore
After the audit, the exercise will continue justvés have done to this point, that is, every player
will decide if he/she wants to pay the 3 tokenstéededuct someone else earnings by 5 tokens.
Then, the assistant will collect the ‘reduce eagsfrcards and individually inform how many

reductions everyone got.

Calculation Sheet

<hand over the Calculation Sheet

To the Calculation Sheet we have used so far, we &dded 3 new columns. These 3 columns
are located after column F “TOTAL AMOUNT OF TOKENEARNED IN THIS ROUND.”

The new columns are:

- Column G: “AUDITED THIS ROUND (YES/NO).” If your amber was the one
picked in the random ballot draw, you will writesydf your number was not picked,
you will write no.

- Column H: “PENALTY AMOUNT": You will keep track othe tokens you are
penalized with when you are audited. If you areiteddand were breaking the rule,
the assistant will make public announce of how nmakgns you were keeping for
your self and the respective penalty. The assistdihpersonally write this amount in
your Calculation Sheet.

If your number was not picked, you don’t have tg pay penalty regardless of how
many tokens you kept. In this case please fill thisimn with a slash.

- Column I, “AMOUNT OF TOKENS AFTER PENALTY” If you wre penalized, you
will write down in this column the number corresgorg to the amount of tokens you

earned (column F) minus the penalty amount.
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Let’s do a practice round.

Internal Punishment with Monetary Sanction + Low (High) Penalty Regulation

We are about to begin the second part of the eseerhis part of the exercise is very similar to
the first, the difference being that during the tmEX rounds we are introducing a penalty after
the moment when you decide whether to pay the @iokee to have someone else earnings
reduced or not. The target we seek with the pemaltyat every group member puts all its 25
tokens into the project.

To encourage that every one puts its 25 tokemwstird group project, you will be
penalized 1 toke(¥ token3 for every token you decide to keep for your self.

I will hand to you a table where the penalties Ieaee shown according to the amount of tokens
that you keep for your self or in other words, thtskens that you did not contribute into the
project. Hand over penalties tabte

You will be penalized only if you are audited gl are contributing with less than 25
tokens to project. In other words, you can contehwith less than 25 tokens, but if you are
audited, you will have to pay 1 token (4 tokens)dwery token you kept for your self.
However, it is very difficult to audit every grompember every time. Therefore, after you
decided whether you pay the fee to reduce somdseearnings, after you got those messages
informing you about how many reductions you get] after you calculated the total amount of
earned tokens, we will randomly pick to personeahdited.

To decide who will be audited, we will randomlyadr a ballot from a bag containing 5
ballots, once for every group member and respdygtlabeled.

This implies that in every round, each player &vas chance in 5 to be audited. If your
ballot is drawn and you put less than 25 tokers tiné project you will have to pay the penalty.
The result of the audit will be public; this medhat the remaining 4 group members will know
who is audited and how much this person was puitittggthe group project.

Only one player will be audited per round. Thewdrdallot will be returned to the bag.
This means that that in every round, all 5 balwitsbe in the bag. This is to say that it is
possible to be audited more than once during tleecese, just as it is possible that you are never
audited.
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Let's do an example. Let’s think that everyonetkKeptokens and put 10 tokens into the
project. Total amount of tokens in the group proyeas 50, therefore “TOKENS | EARNED
FROM THE PROJECT” is 20. And just as we had cakaalaas wrote in the table, “TOTAL
AMOUNT OF TOKENS EARNED IN THIS ROUND BEFORE SEND®A MESSAGE
AND THE PENALTY” is 35. Since you kept 15 tokenBigis 15 more than what the rule
allowed. Hence, if the ballot with your number isked, you will have to pay 15 toker&(
tokens. If your number is not picked, you will not hatepay any penalty.
<Take a ballot from the bag. Then, show to everyltmv the audit is publicly dore

Please keep in mind that the ballot draw will baeelonly after we are done with the
steps as we did in the first part, this is, afterg player decides whether to pay or not the
“reduce earnings” fee and after you got those reoing applied to your earnings, and after you

calculated the total amount of earned tokens.

Calculation Sheet<hand over the Calculation Sheet>

To the Calculation Sheet we have used so far, we &dded 3 new columns. These 3 columns
are located after column K “TOKENS | GET AFTER SENIG UNHAPPY FACE

MESSAGE.” The new columns are:

- Column L: AUDITED THIS ROUND (YES/NO). If your nuber was the one
picked in the random ballot draw, you will writ YEB your number was not picked,
you will write NO.

- Column M: PENALTY AMOUNT: You will keep track of #htokens you are
penalized with when you are audited. If you areiteddand were breaking the rule,
the assistant will make public announce of how nmakgns you were keeping for
your self and the respective penalty. The assistdinpersonally write this amount in
your Calculation Sheet.

If your number was not picked, you don’t have tg pay penalty regardless of how
many tokens you kept. In this case please fill toisimn with a slash.

- Column N, AMOUNT OF TOKENS AFTER PENALTY
If you were penalized, you will write down in thislumn the number corresponding
to the amount of tokens you earned minus the peaaibunt.

Let’s do a practice round.
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