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ABSTRACT

The conservation of common-pool resources (CPRs), such as tropical forests, is a key challenge of development
and environmental policies. Peer sanctioning of excessive resource use increases the cost of free riding and may
be an effective way to ensure sustainable management of CPRs, but it entails individual costs to punishers. This
paper examines peer punishment patterns and impacts in a cross-country framed field experiment (FFE) with
homogeneous and heterogenous agents. The FFE is conducted with 720 forest users in Brazil, Indonesia, and
Peru. We first examine the relationship between the appropriation of the common-pool resource (first order
cooperation) and peer punishment choices (second order cooperation), distinguishing between prosocial and
antisocial punishment. A small share (18.2%) of the participants behaves as self-interested payoff maximisers
(homo economicus), while the largest group (26.1%) cooperates in both the appropriation and punishment de-
cisions (homo reciprocans). Across countries, receiving prosocial punishment, defined as punishment of free
riders, increases cooperation, while receiving antisocial punishment reduces cooperation. There are, however,
important inter-country variations. In Indonesia, the marginal costs of non-cooperation are higher than in the
Brazilian and Peruvian sites, and agent heterogeneity significantly increases peer punishment frequency. We
conjecture that the higher punishment frequency in Indonesia is linked to stronger equality norms and a will-
ingness to enforce them. Although peer punishment boosts cooperation across all our study sites, the research
highlights how peer punishment patterns and impacts are linked to the institutional and cultural contexts.

1. Introduction

The conservation of common-pool resources (CPRs), such as tropical
forests, is a key issue in both environment and development discussions.
CPRs create a collective action problem: individuals have an incentive to
overexploit the resource, thereby reducing the collective benefits and
average individual payoff. Peer sanctioning of excessive resource use
increases the cost of free riding and may be an effective way to ensure
sustainable management of CPRs. This is argued in both observational
studies in the Ostrom tradition (e.g., Ostrom, Walker, & Gardner, 1992)
as well as in the experimental literature in the Fehr and Gachter (2000)
tradition. While peer punishment can create a collective benefit by
increasing cooperation and thus group benefits, it entails individual
costs to punishers. Thus, peer sanctioning of free riders constitutes a
second-order collective action problem (Fehr & Gachter, 2002; Ostrom,
1998; Rustagi, Engel, & Kosfeld, 2010).

Experimental studies report on several shortcomings of peer

punishments. One is the collective action problem itself: since punish-
ment is costly to the punisher it is also subject to free riding (Ozono,
Kamijo, & Shimizu, 2017). Further, antisocial (i.e., punishment of co-
operators) and retaliation punishments exist (Herrmann, Thoni, &
Gachter, 2008) and the overuse of punishments may reduce the net
benefits compared to an open-access situation (Cason & Gangadharan,
2015; Naime et al., 2022; Ostrom, Walker, & Gardner, 1992). Peer
punishment also hinges on good social norms and monitoring networks.
Bad social norms or imperfect monitoring can prevent effective sanc-
tioning and reaching the social optimal outcome (Abbink, Gangadharan,
Handfield, & Thrasher, 2017; Ambrus & Greiner, 2019; Shreedhar,
Tavoni, & Marchiori, 2020).

Most studies on peer punishment are lab experiments (e.g., Cason &
Gangadharan, 2015; Chaudhuri, 2011; Chen, Lian, & Zheng, 2023;
Gachter & Herrmann, 2009; Herrmann, Thoni, & Gachter, 2008; Lohse
& Waichman, 2020). There is a long-standing debate on to what extent
results from such lab experiments generalize to other groups, domains
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and contexts (Levitt & List, 2007). This is particularly important for peer
punishment mechanisms as the patterns of punishment and the norms
surrounding its acceptability vary across cultures (Eriksson et al., 2017;
Henrich et al., 2010; Henrich et al., 2006), a result confirmed in this
paper.

While lab experiments offer high internal validity (isolation of the
variables of interest), framed field experiments (FFE) takes the lab to the
field to increase external validity by framing the cooperation problem to
a specific domain, and by changing the participant pool from university
students to actual resource users (Harrison & List, 2004). Only a few
FFEs have been undertaken to study monetary peer punishment of CPR
management. These include Lopez, Murphy, Spraggon, and Stranlund
(2013) on mollusc harvesting in a coastal community of Colombia,
Vollan, Propper, Landmann, and Balafoutas (2019) on tree harvesting in
a woodland savannah area of Namibia, and Kaczan, Pfaff, Rodriguez,
and Shapiro-Garza (2017) on a collective Payment for Environmental
Services (PES) system in Mexico. In Uruguay, de Melo and Piaggio
(2015) evaluated the impact of social (non-monetary) punishment
among small scale fishers.

This paper represents the first multi-country FFE of peer punishment
in a CPR game with both homogenous and heterogenous agents. The
experiment was conducted with 720 smallholders in Brazilian, Indone-
sian, and Peruvian sites. During the FFE, a group of six local forest users
faced a social dilemma, framed as a decision about how many plots to
convert to agriculture from a common access forest. Conserving the
forest gave higher aggregate benefits to the group in the form of a col-
lective PES scheme, but deforestation gave more agricultural income to
the participant than the individual loss of PES income.

We first examine the relationship between first order (FO) coopera-
tion (i.e., the conservation of the CPR) and second order (SO) coopera-
tion (i.e., the peer punishment). As a novel contribution, we present a
typology of six different types of players, depending on their FO and SO
cooperation, which illustrates the diversity of players with only one
quarter being cooperators in both first and second order cooperation
(homo reciprocans).

Second, we carefully examine the impacts of punishment by evalu-
ating whether the expected gains from free riding are effectively reduced
as compared to the open access situation, as well as whether receiving
peer punishment leads to lower deforestation. We find significantly
higher punishment frequency in the site in Indonesia than in Brazil and
Peru. While punishment frequency varies, the impact is consistent across
countries: prosocial punishment increases cooperation, while antisocial
punishment reduces cooperation.

Third, we examine these questions when there is an equal and un-
equal distribution of endowments, operationalized in the experiment as
differences in the capacity to extract from the CPR. There is only a
handful of lab experiments that have compared the effect of peer pun-
ishment on homogenous and heterogenous groups on a Voluntary
Contribution Mechanism (VCM) or CPR game (De Geest & Kingsley,
2021; Kingsley, 2016; Nockur, Pfattheicher, & Keller, 2021; Reuben &
Riedl, 2013; Zelmer, 2003), and none of them are conducted across
multiple countries. We find that the impact of group heterogeneity is
only significant in Indonesia. We conjecture that this is due to stronger
norms and expectations of equity and fairness in Indonesia, making
participants more likely to punish high deforesters, and more so when
exposed to unequal distribution of endowments. Additional studies can
help to draw more generalizable conclusions about the impact of
inequality on peer punishment.

2. Theoretical background and research questions
2.1. The peer punishment literature
Users of CPRs face a conflict between individual and collective

benefits. Uncoordinated and self-maximizing behaviour will lead to
over-exploitation and eventual depletion of the resource, resulting in the
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well-known “tragedy of the commons” (Hardin, 1968). However, the
tragedy is not unescapable: self-governed communities can successfully
manage the commons (Ostrom, 1990). Understanding the capacity of
such groups to govern themselves is important because formal, external
institutions are not always feasible.

Assuming purely self-maximizing individuals, there should be no
peer punishment because punishing entails an individual cost. However,
motivated by social preferences such as fairness, individuals often
engage in punishing free riders (Falk, Fehr, & Fischbacher, 2005; Fehr &
Fischbacher, 2004; Fehr & Gachter, 2000). First order cooperators may
perceive uncooperative behaviour as unfair, and a central motivation for
peer punishment is to sanction non-cooperative individuals (Falk, Fehr,
& Fischbacher, 2005). The probability of receiving punishment is also
higher the greater the positive deviation from average conversion (De
Geest & Kingsley, 2021; Kingsley, 2016).

Participants also engage in antisocial punishment, which occurs
when cooperating participants are punished (Herrmann, Thoni, &
Gachter, 2008). Antisocial punishments can lead to less cooperation by
those that have received such punishments (de Melo & Piaggio, 2015).
Antisocial punishments are more frequent when there is an opportunity
to retaliate (Engelmann & Nikiforakis, 2015; Nikiforakis, 2008), sug-
gesting the prevalence of retaliation and revenge emotions as a moti-
vation for antisocial punishments (Fehr & Gachter, 2002).

While lab experiments show that peer punishment increases coop-
eration, the effects of peer punishment depend on the cost of the pun-
ishment received (Chaudhuri, 2011; Sutter, Haigner, & Kocher, 2010); if
sufficiently high, it leads to near full cooperation (Nikiforakis & Nor-
mann, 2008). Other factors that enhance the effect of peer punishment
include previous communication (Koch, Nikiforakis, & Noussair, 2021;
Ostrom, Walker, & Gardner, 1992), common identity (Weng & Carlsson,
2015), and previous trust and experience with cooperation dilemmas
(Gelcich, Guzman, Rodriguez-Sickert, Castilla, & Cardenas, 2013; Pfaff,
Rodriguez, & Shapiro-Garza, 2019). Peer sanctioning might lose effec-
tiveness if there are opportunities to retaliate (Engelmann & Nikiforakis,
2015; Nikiforakis, 2008). In turn, antisocial punishment may reduce
cooperation (Gachter & Herrmann, 2011; Herrmann, Thoni, & Gachter,
2008), although a field experiment comparable to ours find no such
effect (Vollan et al., 2019).

The effect of peer punishment also differs across participant pools.
For instance, Gachter and Herrmann (2011) show that peer punishment
does not increase cooperation in a Russian subject pool. Multiple cross-
cultural lab experiments have highlighted the importance of culture and
contexts in shaping game outcomes (Bruhin, Janizzi, & Thoni, 2020;
Eriksson et al., 2021; Henrich et al., 2006; Herrmann, Thoni, & Géachter,
2008). The nature and magnitude of cross-cultural differences in framed
cooperation problems, conducted with non-student subject pool remains
relatively unexplored for peer punishment and heterogenous treat-
ments. We contribute to filling this gap.

2.2. Research questions and hypotheses

Our first research question (RQ1) examines the patterns of punish-
ment: who is punishing who? This includes an examination of the rela-
tionship between FO cooperation and SO cooperation. Early studies
showed a positive relationship between the two forms of cooperation
(Falk, Fehr, & Fischbacher, 2005; Ones & Putterman, 2007). Albrecht,
Kube, and Traxler (2018) examined the relationship between FO and SO
cooperation, finding two main behavioural types: the prosocial type,
who engages in FO cooperation as well as prosocial punishment, and the
free rider type, who gives less contributions in the FO dilemma while
also being non-punishers. While the relationship between FO and SO is
not always clear-cut (Weber, Weisel, & Gachter, 2018), in a field setting
there is evidence that individuals who contribute to the FO public good
in an experimental game also contribute more to the SO public good of
sanctioning over-extraction of forest resources (Rustagi, Engel, & Kos-
feld, 2010). Based on the available evidence, we put forward the
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following hypotheses:

H1.1: First order (FO) cooperators are more active punishers than FO
free riders.

H1.2: Prosocial punishment dominates: the probability of receiving
punishment is higher the larger the positive deviation from average
conversion.

H1.3: Antisocial punishment is driven by retaliation behaviour.

The second research question (RQ2) examines punishment effec-
tiveness: how does punishment affect (i) the incentives to cooperate and (ii)
the actual behaviour? For the first part of the question, we explore to what
extent peer punishment changes the marginal incentives to deviate from
the social norm, defined as the average group deforestation. For the
second part, we evaluate the impact of punishment on cooperation,
separately analysing the impact of prosocial and antisocial punishments,
and paying attention to country differences. Experimental research in-
dicates strong cultural variation in punishment behaviours and accept-
ability of punishment (Eriksson et al., 2017; Herrmann, Thoni, &
Gachter, 2008). Eriksson et al. (2017) find that in countries with a
collectivistic culture, punishers and non-punishers are rated equally,
while in more individualistic cultures punishers are considered less
favourably. Forests are managed communally by local or indigenous
communities in Peru and Indonesia, while at the site in Brazil land is
owned individually by colonist farmers.

H2.1: Peer punishment is more frequent in Peru and Indonesia
(collectivistic cultures) than in Brazil (individualistic culture).
H2.2: Prosocial punishment reduces future deforestation while
antisocial punishment increases it.

Our third research question (RQ3) is: how does endowment inequality
affect the answers to RQ1 and RQ2? There is limited evidence about the
effect of inequality on punishment in CPRs, and the evidence in VCM
games is mixed. Some studies find negative effects on cooperation
(Kingsley, 2016; Nikiforakis, Noussair, & Wilkening, 2012), others find
no effect (Nockur, Pfattheicher, & Keller, 2021; Weng & Carlsson, 2015).
The differences between the studies can stem from different cost-
punishment ratios, the nature of agent heterogeneity, as well as the
type of public good. Nockur et al. (2021) use a cost-punishment ratio of
1:2, while Nikiforakis et al. (2012) and Kingsley (2016) use 1:3. Further,
Nikiforakis et al. (2012) considers heterogeneity in returns from the
public good, while Kingsley (2016) and Nockur et al. (2021) consider
endowment heterogeneity. De Geest and Kingsley (2021) is the only
study that has evaluated endowment heterogeneity in a CPR context,
finding more sanctioning in equal than in unequal settings. While the
evidence is mixed, inequality in endowments can decrease cooperation
levels (Naime et al., 2022), and thus we put forward the following
hypotheses:

H3.1: Punishment frequency is higher in groups with inequality in
endowments.
H3.2: The response to punishment is stronger in unequal than in
equal groups.

3. Data and methods
3.1. Sample and study sites

The FFE was implemented in 24 villages equally split between three
study sites in Para (Brazil), Central Kalimantan (Indonesia) and Ucayali
(Peru) between October 2019 and January 2020. Five experimental
sessions were conducted in each village, summing up to 30 participants
per village and 240 per site. The average age of the participants was 44
years, and 52 % of them were men.

At country level, the eight villages share similar socioeconomic and
institutional characteristics (Sills et al., 2017). However, there are
relevant differences across the countries. In Indonesia and Peru,
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smallholders have communal institutions to manage forests. Each
household controls on average an area of ~ 2 ha for subsistence and/or
commercial agriculture. In Brazil, households control on average an area
of 44.8 ha of forest and 38.7 ha of agricultural land, mostly pastures.
(See supplementary information (SI), Table A1 for summary character-
istics of the study sites.)

In Brazil and Peru, land tenure is in most cases considered secure, in
the sense that collective (Peruvian site) or individual (Brazilian site)
boundaries of properties are legally recognized. In contrast, tenure is
considered weaker in the Indonesian site as village and households do
not have legal recognition of the land they manage. Land is publicly
owned, and forest access is based on customary (adat) laws, which give
individuals land claim when they have invested on that land, e.g., by
clearing forest and planting crops (Sills et al., 2014).

3.2. Experimental set up

3.2.1. Baseline stage

The CPR’s social dilemma was framed as a linear public good game
with extraction. Six participants shared access to a common forest which
provided collective benefits in the form of a group-based PES. In each
round, participants chose how many forest plots to convert to agricul-
ture, reducing the forest area and thus the group benefits.

The experiment consisted of four stages with six rounds each. To
conserve anonymity, each participant was represented by a letter of the
alphabet, only known to the participant and the experimenter. The letter
was changed in each stage to minimize spillovers across treatments. No
communication between participants was allowed to reduce the risk of
losing anonymity during the experiment, as well as to better capture
individual motivations for conservation and sanctioning. Thus, we
recreated a non-cooperative environment with no capacity to engage in
verbal agreements.

In the first stage, we introduced the collective action problem. Let x;;
be the number of plots of forest that the participant decides to deforest,
and x_;; the deforestation of other participants. Setting the benefits of
deforestation to 1, & represents the individual earnings from the col-
lective PES, i.e., the marginal per capita return (MPCR) of the public
good. With a total stock of forest plots equal to S, the monetary pay-off
during the baseline stage for participant I in round ¢ is:

ﬂ'iz:xit+5(5*xu* Zx—it):,xi <Xx; (@)

The two conditions necessary for creating a social dilemma are that: (i)
the return of deforestation of forest land (x;) is higher than the indi-
vidual return of the collective PES (6 < 1), and (ii) the individual return
from deforestation is lower than the group benefits from the collective
PES (6n > 1), with n being the number of resource users. Thus, the pa-
rameters must satisfy the condition § < 1 < né. The Nash Equilibrium is
when everyone maximizes deforestation (x;), while the social optimum
is no deforestation. Eq. (1) implies that the collective benefit (PES) is
distributed equally among participants.

In accordance with previous studies, the levels of the parameters
were set at S = 60, and § = 0.4 (Chaudhuri, 2011; Ngoma, Hailu,
Kabwe, & Angelsen, 2020). The stock of forestland S was reset in every
round, to avoid effects due to accumulated forest loss and to maintain
the focus on our three research questions. We specified that each plot
was equivalent to 0.5 ha. Each plot of agricultural land was worth 10
points, while each plot of forest gave 24 points to the group (4 points to
each participant). In all sessions, each participant had a payoff table
indicating his/her earnings as a function of his/her and others’ de-
cisions. Visual support was also provided to explain the collective action
dilemma, using a cardboard with 60 green squares. Each square repre-
sented a forest plot, and showed the group payoff of 24 points, and the
individual payoff of 4 points. Whenever deforestation took place, yellow
paper stickers indicating the individual payoff of 10 points replaced the
green squares.
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3.2.2. The treatments

The inequality treatment was introduced by modifying the maximum
number of forest plots that a participant could convert to agricultural
land, with a between-session design: half of the experimental sessions
had inequality in the capacity to deforest, and the other half had
equality. In the Unequal groups, three randomly chosen low-capacity
participants could deforest a maximum of four plots, and three high-
capacity participants could deforest up to eight plots. In the Equal
groups, all participants had a medium capacity to deforest of six plots.
The experiment strictly focused on the effects of inequality in defores-
tation capacity by keeping the marginal benefits of deforestation con-
stant and equal across participants, and the same aggregate
deforestation capacity across Equal and Unequal groups.

After the baseline, we sequentially introduced three different treat-
ments: (i) individual monitoring of public deforestation, (ii) external
punishment, and (iii) peer punishment. In this paper, we only use data
from the baseline and peer punishment stages (see Naime et al. (2022)
for a comparison of all three treatments). Individual monitoring was
introduced at the second stage, and we randomized between external
and peer punishment in the third and fourth stages. Our design choice
implies that the peer punishment treatment operated under perfect
monitoring conditions, thus it offers a higher bound of the impact that
peer punishment can have on cooperation on linear public goods games
(Ambrus & Greiner, 2019). All analyses control for the order of the two
types of punishment treatments.

The payoff function during the peer punishment stage was as follows:

i = Xig + O (S — Xit — Ex—it) - kgit — 13k ; )
Xie < X;

k is the cost of assigning punishment points to the peer, g is the number
of punishments given by participant i to peers, and r is the number of
punishments received by i from peers at round t. A participant can either
fully cooperate (zero deforestation), not cooperate (free ride, maximum
deforestation), or partially cooperate (deforest less than maximum). The
optimal strategy during this stage depends on the expectations of
receiving punishments from other participants. Free riding is advanta-
geous as long as (1 —8)x; > ri3k. Given the parameters, if participants
are not punished the highest possible gains of non-cooperation for a low,
medium and high deforestation capacities are 24 (= 6 * 4), 36 (=6 * 6),
and 48 (= 6 * 8) respectively.

The optimal strategy for risk neutral participants with low defores-
tation capacity is to fully cooperate if they expect at least one peer
punishment if they deforest, while medium and high-capacity partici-
pants should fully cooperate if they expect to be punished by at least two
peers if they deforest. If a participant expects the probability of being
punished to depend on how much he/she deforested (absolute or rela-
tive to the group average), partial cooperation can be observed. Risk
averse participants would opt more for more cooperative choices.

The payoff was presented in terms of points, and the exchange rate
was set such that the expected average payment would be equivalent to
the country’s rural daily wage. In Indonesia and Peru, payments were in
cash, while in Brazil payments were in-kind, with commonly used
commodities, due to security concerns and recent robberies in the area.
At the end of the game and before making the payment, we administered
a post-experiment questionnaire to ask about punishment motivations in
an open-ended question.

Multinomial logit regressions indicate that the distribution of trust,
social and demographic characteristics are balanced across the four
types of experimental sessions, except for the risk and social preferences,
which are included as control in subsequent analyses (SI, Table A2). The
experimental design followed the Center for International Forestry
Research (CIFOR) Research Ethics Review, and verbal consent was
requested before running the experiment.
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3.3. Variable definition and data analyses

Two different definitions of prosocial and antisocial punishment are
found in the literature (Cinyabuguma, Page, & Putterman, 2006). The
first one defines prosocial (antisocial) punishment as punishment given
to a participant who deforest above (below) the round average. The
second definition considers the punisher’s own cooperation level: pro-
social (antisocial) punishment occurs when the punished participants
have higher (lower) deforestation that the punisher. We opted to use the
first definition (group average) to focus on group rather than individual
norms, as well as it being the more relevant definition to disentangle the
impact on group cooperation from each type of punishment.

We defined first-order (FO) cooperators as the participants who
converted below the group average during the baseline stage, while FO
free riders are those who deforested above the group average. For
second-order (SO) cooperation, we identified three types of punishers:
(i) the no-punisher, who are those with zero punishments assigned
during the stage, (ii) the prosocial punisher, those for whom at least half
of the punishments were prosocial, and (iii) the antisocial punishers,
those for whom more than half of the punishments were antisocial. This
classification is similar to Albrecht et al. (2018). Acknowledging that
retaliation can be a significant driver of punishment decisions, we
further defined a retaliation punishment as one where participants
punish an individual who punished him/her in the previous round.

We conduct Mann-Whitney U test to compare and test for significant
differences in punishment frequency between equal and unequal groups,
and across country sites. To analyse the relationships between FO and
SO cooperation (RQ1), we use multilevel linear and double censored
Tobit models, with random effects at the individual and experimental
session levels. Multilevel models allow to take into account the nested
nature (individual and experimental session levels) of the observations,
and Tobit models allow to fit censored data (Skrondal & Rabe-Hesketh,
2004).

To analyse how punishment opportunities change the incentives to
cooperate (RQ2), we examined the determinants of punishment using
Poisson multilevel models (Moffatt, 2015). The dependent variable was
the punishments received, and the key independent variable was the
participant’s deviation from the group average, including both the linear
and the squared terms to allow for any non-linearities. From the Poisson
models we calculated the expected number of punishments received as a
function of the deviation from group average. Based on the predicted
number of punishments, we calculated the marginal gains from
increasing deforestation, which allowed us to estimate the optimal
strategy across countries and contexts. Finally, to evaluate the impact of
the punishments received on future cooperation, we regressed the
change in deforestation from one round to the next, as a function of past
punishments received.

As controls, we included in all our models social and risk preferences
measured following Fehr, Glatzle-Riitzler, and Sutter (2013) and Bins-
wanger (1981), respectively (SI, section B). Preferences were measured
before the CPR game. In all models, we also controlled for trust pref-
erences at the group and village level, as well as socioeconomic char-
acteristics such as age and gender obtained from the post-experiment
questionnaire. We included village fixed effects, a dummy specifying the
round of the stage to accommodate for learning effects, a dummy indi-
cating whether the peer punishment or the external sanction was
introduced first, and a dummy indicating the order of the experimental
session within the village (from 1 to 5).

4. Results and discussion

To answer our first research question (RQ1) regarding the relation-
ship between FO and SO cooperation, we first present the descriptive
statistics and punishment patterns (section 4.1), and then investigate the
determinants of giving punishment (section 4.2). To answer our second
research question (RQ2) regarding the effectiveness of peer punishment,
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we examine the determinants of receiving punishments (section 4.3),
before evaluating the impacts on deforestation levels (section 4.4). In
each result sub-section, we highlight differences between the equal and
unequal groups (RQ3) and discuss country differences in section 4.5.

4.1. Punishment patterns

4.1.1. Punishment across groups and sites

An average of 14.4 punishments were given during the six rounds of
the peer punishment session (2.4 per round). Among these, 64.4 % were
classified as prosocial, while 35.6 % were antisocial punishments
(punishment to those with forest conversion below the group average).
This is consistent with hypothesis H1.2 that prosocial punishments
dominate.

Consistent with our hypotheses (H2.1 and H3.1), we find significant
differences in overall punishment levels between equal and unequal
groups, and across the three country sites (Fig. 1). Considering all
countries, significantly more punishments were given in the Unequal
groups (16.9 per session) than in the Equal groups (11.7 per session) (p
= 0.06, Mann-Whitney U test). This difference is driven by the Indo-
nesian sample; the difference between equal and unequal groups is
significant for Indonesia (p = 0.03), but insignificant for Peru and Brazil
(see Tables A4 to A7 in SI). Furthermore, the frequency of punishment in
the Indonesian site (21.5 per session) was about twice as high as in the
two other study sites (Peru: 10.5; Brazil: 10.9). In the Unequal groups in
Indonesia, punishment frequency was more than three times than in the
Equal groups in Peru (25.7 vs. 8.0, see Fig. 1).

Across the Equal and Unequal groups and the three country sites,
there is some variation in the share of prosocial punishments, from 55.7
% for the Unequal groups in Peru to 71.1 % for the Equal groups in
Indonesia. Overall, the share of prosocial punishments was only slightly
higher in the Equal sessions (66.5 %) than in the Unequal sessions (62.9
%). The share of prosocial to antisocial punishments of approximately
2:1 is within the range of what has been reported previously (e.g.,
Gachter & Herrmann, 2011).

4.1.2. A typology of first and second order cooperation
Combining our FO cooperation categorization (deforestation above
or below the group average in baseline stage) and SO cooperation

Pro-social

Anti-social

20 25
1 1 1

15

10

Average punishments per session

5
1

Equality Inequality
Brazil

Equality Inequality
Indonesia
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categorization (i.e., no punisher, mostly prosocial punisher, or mostly
antisocial punisher), we introduce in Table 1 a typology of six different
types of participants.

We label the participants who are both FO and SO cooperators Homo
reciprocans (Bowles & Gintis, 2002), as they are punishing individuals
who are not reciprocating on their cooperative behaviour. By deforest-
ing less while engaging in prosocial punishments they make a double
contribution to the group’s benefits. This group consists of slightly more
than a quarter of the participants (26.1 %). Almost as large is the Benigns
(21.7 %), the FO cooperators who did not want to engage in any pun-
ishment of their peers. The behaviour of a small group of participants
(6.2 %), the FO cooperators who engaged in antisocial punishments, are
labelled the Confused as they are not consistent between FO and SO
cooperation.

Among the FO free riders, a sizeable group are the Hypocrites (17.5
%); they convert more forest than the group average and punish those
that do the same, displaying double standards. The Homo economicus
(18.2 %) behave as selfish payoff maximisers, free riding in both the FO
and SO cooperation games. Finally, the Saboteurs, making up about one
tenth of the participants (10.3 %), are FO free riders that also engage in
antisocial punishment (i.e., punishing those that contribute the most in
the FO cooperation).

Similar to Albrecht, Kube, and Traxler (2018), we find that the most
common types are the Non-punishers (39.9 %) and the Prosocial pun-
ishers (43.6 %). Likewise, the share of FO free riders who are Non-
punishers is slightly lower (18.2 %) than the share of FO cooperators
who are Non-punishers (21.7 %). The Antisocial punishers have the
lowest share overall (16.5 %). Contrary to Albrecht et al. (2018), we find
a higher proportion of FO free riders who engage in antisocial punish-
ment behaviour (10.3 %) as compared to FO cooperators (6.2 %).
Further, the high share of Non-punishers is in contrast with the pattern
found in cross-country lab experiments of Herrmann, Thoni, and
Gachter (2008), where the share of non-punishers is only 17 % (Bruhin,
Janizzi, & Thoni, 2020). The non-anonymous setting of lab experiments
and abstract decision frame, as compared to our field setting, is a
plausible explanation of our higher share of Non-punishers.

Table 1 further highlights one major difference between the equal
and unequal groups, as already observed in Figure 1, namely the much
higher proportion of individuals who engage in punishments in the

Equality Inequality
Peru

Fig. 1. Average peer punishments by punishment type, Equal or Unequal groups, and country.
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Table 1
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Typology and proportion of participants, according to first order (FO) and second order (SO) cooperation.

Enforcement public good (second order (SO) cooperation)

Prosocial punishment (SO Antisocial No punishment (SO Total
cooperators) punishment free riders)
Common-pool resource (first order FO co-operator (Equal group, Homo reciprocans 26.1 % Confused 6.2 %(4.4 %,  Benigns 21.7 %(23.6 %, (53.6 %,
(FO) cooperation) Unequal group) (25.6 %, 26.7 %) 8.1 %) 19.7 %) 54.5 %)
FO free riders (Equal group, Hypocrites Saboteurs Homo economicus (46.4 %,
Unequal group) 17.5 %(15.0 %, 20.0 %) 10.3 %(10.6 %, 10.0 18.2 %(20.8 %, 15.6 %) 45,6%)
%)
Total 43.6 %(40.6 %, 46.7 %) 16.5 %(15.0 %, 18.1 39.9 %(44.4 %, 35.3 %) 100 %

%)

Note: Shares represent average for all groups, while share in parentheses are for equal and unequal groups, respectively.

unequal groups compared to the equal groups: 64.8 % vs. 55.6 %.
Interestingly, the difference is not explained by a higher share of Homo
reciprocans (i.e., the FO and SO cooperators), but rather Hypocrites (the
FO free riders who are SO cooperators, meaning they punish prosocially)
and Confused (the FO cooperators who punish antisocially). The higher
number of Confused and Hypocrites in unequal settings indicates the
ambiguous way in which inequality affects punishment patterns: it in-
creases both the share of prosocial and antisocial punishers.

We also observe substantial differences across the countries for the
six typologies (Fig. 2, see also SI, Table A8). Compared to the two other
sites, Indonesia has a higher share of Hypocrites (high deforesters pun-
ishing fellow high deforesters) and Homo reciprocans (low deforesters
punishing high deforesters), and a lower share of Benigns and Homo
economicus. Across the two types of groups, we note for the Indonesian
site the much lower share of the Benigns in the unequal groups, while the
shares of both Homo reciprocans and Saboteurs are higher.

Our results differ from De Geest and Kingsley (2021), who found that
introducing agent heterogeneity reduced punishment frequency in a CPR
game. Possible explanations include the framing and experimental pool
(lab with an abstract problem and undergraduate students vs. field

Equal groups

experiment framed as a real-life problem and actual forest users) as well
as the existence in De Geest and Kingsley (2021) of an “outside option”
for the participants. The outside option represents the income obtained
from not appropriating the resource and is different from the collective
benefit. De Geest and Kingsley (2021) argue that inequality allowed
participants to better coordinate on a contribution norm, while in our
case inequality might have had the contrary effect (i.e., hindering co-
ordination on the norm), which would explain why punishments are
higher in unequal environments.

What are the potential motivations behind these patterns of FO and
SO cooperation? The motivation for FO cooperation (Homo reciprocans,
Confused and Benigns) are often driven by a concern of others’ payoff or
to avoid the guilt of being a free rider (e.g., Lopez, Murphy, Spraggon, &
Stranlund, 2012). Motivations for SO cooperation (Homo reciprocans and
Hypocrites), include fairness and inequality aversion, as by punishing
they reduce the higher than average payoff of the free riders (Falk, Fehr,
& Fischbacher, 2005; Katuscak & Miklanek, 2022).

The Confused and Saboteurs, in turn, who punish the FO cooperators,
can be driven by negative emotions such as spite and revenge. These
participants might gain utility from reducing other’s payoff at a cost to

Unequal groups

Percent of players

E 217 14.2 26.7 14.2
©

3

gl 183 233 83 292

2

2

5| 308 5 242 16.7

0 20 40 60 80 100 0 20 40 60 80 100
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[ Benigns
_ Homo economicus

_ Confused
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_ Homo reciprocans
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Fig. 2. Types of participants across countries and types of groups.
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themselves and the others. Hypocrites might have a similar motivation to
the Confused and Saboteurs, and driven by spite — rather than by fairness
concerns — gain utility from reducing the payoff of FO free riders. This
motivation is consistent with their own FO free-riding behaviour.
Another possible motivation for antisocial punishment is to target the
non-punishers and avoid earning less than non-punishing subjects
(Thoni, 2013). A proportion of the punishments can also be linked to
confusion or anchoring (e.g., Katuscak & Miklanek, 2022; Ostrom,
Walker, & Gardner, 1992).

4.2. Who are the punishers?

We now move to the analysis of who assigns punishments. Since the
motivations and behavioural patterns are likely to differ between pro-
social and antisocial punishments, we conduct a separate analysis for the
two punishment types. Tables 2 and 3 present the results of Tobit
regression models. Our main independent variable of interest is the
degree of FO cooperation, defined as a participant’s deviation from the
group average in the round. We control for lagged punishment received
as retaliation can also be a motivation for giving a punishment.

As hypothesized in H1.1, participants that deforested less than the
group average (FO cooperators) are more likely to give prosocial and
less likely to give antisocial punishments. In contrast, FO free riders are
more likely to give antisocial and less likely to give prosocial punish-
ments. Further, high group conversion during the round was associated
with more frequent punishments.

Looking into country differences, in the site with the highest pun-
ishment frequency, Indonesia, the four coefficients linking FO cooper-
ation to SO cooperation are all significant and in general larger
compared to the other countries (Tables 2 and 3, column 3), suggesting
that the fairness and retaliatory motivations for punishing are strongest
in this site. As robustness check, we ran supplementary regressions with
country interactions and find consistent results in the country differ-
ences (SI, Table A12). We also regressed punishments based on the
cooperation in the baseline stage and find consistent results: FO free
riders are more likely to give antisocial punishments and less likely to
give prosocial punishments (SI, Tables A13 and A14).

Lagged retaliatory punishments have a small impact on the likeli-
hood of giving prosocial punishments when considering the whole
sample, but are insignificant at the country level (Table 2). The picture is
different for antisocial punishments, where lagged punishments signif-
icantly increase the antisocial punishment in all the country sites
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(Table 3). This supports hypothesis H1.3, that antisocial punishment is
more likely to be driven by retaliation motivations. Our results are
consistent with previous analysis establishing the relationship between
FO and SO cooperation (Albrecht, Kube, & Traxler, 2018) and retalia-
tory behaviour and antisocial punishments (Nikiforakis, 2008). The
relationship between antisocial punishments and retaliation is stronger
than found in other countries (e.g., Vollan et al. (2019) in Namibia).
Finally, Wald tests indicate that there is no significant difference be-
tween the coefficients of low and high-capacity participants for giving
antisocial (p = 0.49) or prosocial punishments (p = 0.47) for the total
sample.

4.3. What are the gains and costs of free riding?

Prosocial punishment make deforestation above the group average
more costly. Figure 3 displays how the expected number of punishments
received varies by a participant’s deviation from the group average,
distinguishing between the equal or unequal groups (panel a) and the
country sites (panel b). The principal conclusion is that high converters
are much more likely to be punished by fellow group members, and that
the targeting of free riders varies by site, being more pronounced in
Indonesia. There is no significant difference between the expected
punishments in the Equal and Unequal groups (Fig. 3).

For Indonesia, four punishments can be expected if the positive de-
viation from the group norm is four. In contrast, the number of pun-
ishments in Brazil and Peru range from 0.27 when there is no deviation
from the group norm, to about one when the deviation is four units.
Thus, the rate at which the punishment probability increases as a
function of deviation from group average in Indonesia is much higher
than in Brazil or Peru.

Addressing the first part of RQ2, the expected marginal payoff loss
from punishments received is given in Table 4. The numbers indicate the
payoff loss from deviating one more unit from the group average. The
participants’ optimal strategy varies across countries. Considering the
full sample, it is optimal to deforest two units above group average. In
Brazil and Peru, the optimal deforestation is higher, at 3 units above
group average. In Indonesia, the optimal strategy is to deforest just at the
average group deforestation.

The result is consistent with lab evidence; individuals’ willingness to
punish depends on the intensity of the violation (Fehr & Gachter, 2000,
2002; Masclet, Noussair, Tucker, & Villeval, 2003) and is in line with the
graduated sanctions criteria of successful collective governance

Table 2

Tobit model of giving prosocial punishment.
Prosocial punishment given [€D)] (2) 3) 4)

Total Brazilian site Indonesian site Peruvian site

FO cooperator 0.27""(0.06) 0.13(0.11) 0.42"(0.07) 0.3077(0.12)
FO free rider —0.14"(0.06) —0.13(0.11) —0.13%(0.08) —0.19(0.13)
# Lagged punishments received (1 round) 0.117°(0.05) 0.22(0.21) 0.08(0.06) 0.19(0.12)
Deforestation capacity
Low capacity 0.30(0.19) —0.37(0.40) 0.50%(0.27) 0.34(0.29)
High capacity 0.36%(0.19) 0.37(0.34) 0.15(0.23) 0.64"(0.32)
Round dummy (1-6) —0.07""(0.03) —0.06(0.05) —0.10""(0.04) —0.00(0.04)
Random effects Yes Yes Yes Yes
Village fixed effects Yes Yes Yes Yes
Individual levelcovariates Yes Yes Yes Yes
Observations 3600 1200 1200 1200
Log likelihood —2135.94 —594.97 —929.48 —544.67
x2 191.62 311.98 351.50 298.62
p-value 0.00 0.00 0.00 0.00

Notes:

1) The variable FO cooperator (FO free rider) indicates how much below (above) the group average the participant’s forest conversion was during the round.
2) Random effects are at the individual and experimental session level. Model is censored at 0 and 3. Clustered standard errors by experimental session in parentheses. *

p < 0.1, ** p < 0.05,
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Table 3

Tobit model of giving antisocial punishment.
Antisocial punishment given (€8] 2 3) 4)

Total Brazilian site Indonesian site Peruvian site

FO cooperator —-0.33"(0.09) -0.27"(0.12) —0.36"(0.14) —-0.47""(0.19)
FO free rider 0.217(0.06) 0.15(0.11) 0.2777(0.09) 0.12(0.13)
# Lagged punishments received (1 round) 0.3977(0.07) 0.86"7(0.13) 0.197°(0.07) 0.64"77(0.19)
Deforestation capacity
Low capacity 0.597"(0.21) 0.15(0.32) 0.50(0.31) 0.717(0.31)
High capacity 0.45"(0.20) 0.38(0.28) 0.11(0.30) 0.62%(0.32)
Round dummy (1 to 6) —0.04(0.04) 0.06(0.08) —0.04(0.06) —0.11%(0.06)
Random effects Yes Yes Yes Yes
Village fixed effects Yes Yes Yes Yes
Individual level covariates Yes Yes Yes Yes
Observations 3600 1200 1200 1200
Log likelihood —1405.45 —389.28 —550.29 —427.26
12 1784.55 432.99 1801.54 2529.77
p-value 0.00 0.00 0.00 0.00

Notes:

1) The variable FO cooperator (FO free rider) indicates how much below (above) the group average the participant’s forest conversion was during the round.
2) Random effects are at the individual and experimental session level. Model is censored at 0 and 3. Clustered standard errors by experimental session in parentheses. *

p < 0.1, ** p < 0.05, *** p < 0.01.

a. Equal vs. Unequal groups
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b. Country site differences
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Fig. 3. Expected punishments received depending on the deviation from the group mean, for equal and unequal groups, and by country. Note 1: Negative deviations
imply antisocial punishments, while punishment of positive deviations implies prosocial punishment. Predictive margins with 95 % confidence intervals. See SI
(Table A16) for full model specification and coefficients. Note 2: Model predictions indicate that the expected number of punishments in Indonesia exceed the

experimental limit of maximum five punishments received per participant.

(Ostrom, 1990; Wilson, Ostrom, & Cox, 2013).

We also evaluated how expected punishment received varies by the
number of deforested plots instead of the deviation from group average,
finding similar results (SI, Fig. A1): punishments increase sharply with
conversion, no effect of inequality, and significant differences between
countries. The expected marginal payoff loss considering the number of
plots deforested is presented in SI, Table A15.

4.4. Do punishments make free riders cooperate?

We have demonstrated how the punishment patterns change the
payoffs of different deforestation choices (Table 4). Did the participants
act accordingly (second part of RQ2)? Specifically, we ask: how does
receiving punishment reduce the forest conversion in the next round?
The results in Table 5 are in line with hypothesis H2.2. On average,
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Table 4
Marginal loss (in number of points) from punishment, per country and depending on the deviation from the group average.

Deviation from | Marginal loss from higher expected punishment (expected increase in
group average | punishment * 30 points) from deforesting one more unit

Total sample Brazil Indonesia Peru
-4 3.9 -0.51 1.05 -1.74
-3 0.15 -0.06 1.59 -0.78
-2 0.75 0.33 2.46 -0.033
-1 1.56 0.84 3.87 0.69
0 2.82 1.59 6.27 1.62
1 4.98 2.82 10.47 3.09
2 9.03 5.07 18.09 5.7
3 17.13 9.45 32.4 10.83
4 34.35 18.48 60.15 21.69
5 73.26 38.1 115.89 46.35

Note: Grey cells indicates that the marginal effect is significantly different from zero at the 10 % level. Bold numbers indicate the deviation at which it becomes
unprofitable to deviate more from the average, considering that one unit of deforestation brings a marginal net benefit of 6 points.

Table 5
Impact of punishment on deforestation levels.
@™ (2 3 “@
Change in deforestation Total Brazilian site Indonesian site Peruvian site
Deviation from group average 0.66"(0.03) 0.72"7(0.04) 0.70"""(0.05) 0.46""(0.05)
Lagged punishments received
Anti-social punishments 0.88"7(0.11) 1.1377(0.23) 0.71"(0.14) 0.97"(0.17)

Anti-social punishments"2 —0.31""(0.06) -0.37"(0.12) -0.23"7(0.08) .
Pro-social punishments -1.16"7(0.09) —1.92"7(0.23) —~1.03"7(0.09) —0.99"(0.17)
Pro-social punishments"2 0.15"7(0.03) 0.41"7(0.08) 0.1177(0.03) 0.2077(0.06)
Deforestation Capacity

Low capacity 0.09*(0.05) 0.02(0.13) 0.16""(0.06) 0.05(0.06)
High capacity —0.05(0.04) —0.13(0.09) —0.01(0.04) —0.02(0.06)
Constant —0.11(0.14) —0.16(0.25) 0.40"(0.17) —0.37%(0.20)
Random effects Yes Yes Yes Yes

Village fixed effects Yes Yes Yes Yes
Individual level covariates Yes Yes Yes Yes
Observations 3960 1320 1320 1320

Log Likelihood —6074.10 —2285.49 ~1559.72 —~1970.52

¥2 1090.67 1223.47 2571.06 719.28
p-value 0.00 0.00 0.00 0.00

Note: Random effects are at the individual and experimental session level. Clustered standard errors by experimental session in parentheses * p < 0.1, ** p < 0.05, ***
p < 0.01.

receiving one prosocial punishment reduced deforestation by approxi-
mately 1 unit in the next round. In contrast, receiving one antisocial
punishment increased deforestation. A major finding is thus that — across
all country sites — antisocial punishments have a double negative effect
on the group: besides being costly to both the punisher and the punished,
it also reduces future cooperation and thus the public good (i.e., the
collective PES payments).

The detrimental effect of antisocial punishment is characteristic of
peer punishment contexts in which the decision to punish is uncoordi-
nated (Boyd, Gintis, & Bowles, 2010; Herrmann, Thoni, & Gachter,
2008) and is also observed in the context of social, non-monetary pun-
ishments (de Melo & Piaggio, 2015). The results are consistent with the
previous lab experiments showing the negative effects of antisocial
punishment on cooperation (e.g., Gachter & Herrmann, 2011), but
contrast the more recent evaluation of peer punishment in Namibia,
where antisocial punishment does not significantly affect cooperation
rates (Vollan et al., 2019).

Figure 4 presents the predicted change in deforestation depending on

the number of antisocial and prosocial punishments received in the
previous round, by country. The pattern is clear: prosocial punishment
reduces deforestation at a decreasing rate, while antisocial punishment
increases deforestation (also at a decreasing rate). There are no statis-
tical differences in the effect of prosocial and antisocial punishments
across countries. We further find that participants with low deforesta-
tion capacity respond more to punishment, but only in Indonesia (which
supports hypothesis H3.2.).

One design factor that can increase effectiveness is to introduce
punishment coordination among participants (Boyd, Gintis, & Bowles,
2010). Various studies have examined variations of the peer punishment
rules, for example, voting on whom to punish (Nockur, Pfattheicher, &
Keller, 2021; Pfattheicher, Bohm, & Kesberg, 2018) or introducing
communication before punishing (Koch, Nikiforakis, & Noussair, 2021).
Similarly, delegating the enforcement and punishment decisions to a
small number of individuals (i.e., leaders or monitors) can solve some of
the issues of peer punishment identified in the study, but not always
(Kosfeld & Rustagi, 2015; Nosenzo & Sefton, 2014): the effect crucially
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Fig. 4. Predicted change in deforestation depending on the number of antiso-
cial or prosocial punishments received, by country.

depends on the motivations of those leading the punishment.

4.5. Explaining differences across countries

We found strong and significant differences across the three sites.
The Indonesian participants punished twice as often as the participants
from Brazil and Peru, they punished more in unequal groups (no sig-
nificant difference for Brazil and Peru), and they punished any forest
conversion above group average. How can the much higher punishment
frequency in Indonesia be explained?

First, in all our models we control for trust, social and risk prefer-
ences, thus any systematic difference across participants in these vari-
ables are controlled for in the regression models. Second, other
socioeconomic characteristics may affect the outcomes (SI, Table Al).
While there are significant differences across socioeconomic variables,
these do not provide a consistent explanation of the differences across
sites. For example, for key characteristics such as forest and agricultural
land sizes, Brazil is the outstanding case while Peru and Indonesia are
quite similar with much less land per household. Further, the Brazilian
site is the only with individual land rights, yet the punishments levels
are similar to the Peruvian site with communal ownership. One notable
difference is, however, the much lower deforestation rate in the Indo-
nesian site. This could be one reason why high deforestation in the
Indonesian experiment is more frequently sanctioned. Note, however,
that the national annual deforestation rate is 2-3 times higher in
Indonesia (0.78 %, compared to 0.23 % (Peru) and 0.30 % (Brazil), for
the years 2010-2020) (FAO, 2020).
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Third, and our main conjecture, the observed differences in pun-
ishment patterns may reside in the different cultural norms across the
three countries. Although challenged by legal structures, rural commu-
nities in Indonesia - including our study site — frequently refer to the
customary (adat) rules to manage community forests. More generally,
some evidence support the existence of stronger norms and preferences
for equality and fairness in Indonesia than in the two South American
countries. Table 6 presents the responses to two questions in the World
Values Surveys: respondents in Indonesia expect the government to
prioritize income equality higher as compared to respondents in Brazil
and Peru. Furthermore, Indonesians also have higher expectations about
being treated fairly, indicating their belief in the existence of a strong
fairness norm in the country.

An experiment on distributional rules for PES payments, and with a
basic design comparable to ours, also lends support to a claim of stronger
egalitarian norms in Indonesia (Cook, Grillos, & Andersson, 2023). The
experimental group elected a leader, who then decided on the payment
distribution. Elected leaders in Indonesia always chose to distribute the
payments in an egalitarian fashion, while in Peru 27 % chose a non-
egalitarian distribution (Brazil was not included in the study).

The existence of egalitarian norms may not alone explain the higher
punishment frequency. A large cross-country study on perceptions of
appropriate responses to norm violations (Eriksson et al., 2017) found a
higher acceptance of both physical and verbal confrontation of norm
violations in Indonesia than in Brazil and Peru (Table 6). In short,
egalitarian norms and a high willingness to deal with norm-violators
may explain why the Indonesian participants punished twice as often
as the Brazilian and Peruvian participants.

5. Conclusion

We extend the literature on cooperation dilemmas by conducting a
framed field experiment (FFE) in Brazil, Indonesia and Peru, and clas-
sifying participants depending on how they behave in the first order
(FO) and second order (SO) cooperation problems. We found a positive
correlation between FO cooperation (conserving the common-pool
resource) and SO cooperation (punishment of free riders). Mirroring
that, there is also a positive correlation between FO free riding and
antisocial punishment. Yet a significant proportion of both FO co-
operators and FO free riders (40 %) do not engage in peer punishment.
Our typology of six different participant types illustrates the diversity of
individual behaviour. Only the Homo reciprocans and the Homo

Table 6
Differences across countries in norms and responses to norm violations.

Variable Brazil Indonesia Peru Data source
Equality preferences (1-10)" 4.85 6.76 5.73 wvs7*
Perceived fairness of others 4.99 6.67 5.56 wvss*
(1-10)
Appropriate response to norm violations:
Physical confrontation (0-5)° 1.68 2.46 1.82 Eriksson et al.
Verbal confrontation (0-5)% 2.76 3.04 2.77 (2017)
Notes:
IMean response to the item “The state makes people’s incomes equal”, with the
overall question being: ... please tell me for each of the following things how

essential you think it is as a characteristic of democracy. Use this scale where 1
means “not at all an essential characteristic of democracy” and 10 means it
definitely is “an essential characteristic of democracy™)

2Mean response to the question: “Do you think most people would try to take
advantage of you if they got a chance, or would they try to be fair? ... 1 means
that “people would try to take advantage of you,” and 10 means that “people
would try to be fair”.

3Mean score on a six-point scale, from extremely inappropriate (0) to extremely
appropriate (5).

“https://www.worldvaluessurvey.org/wvs.jsp.
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economicus show consistent behaviour in the two cooperation problems.

Peer punishment can deliver on conservation outcomes and reduce
deforestation in the context of collective PES. A large share of partici-
pants engages in prosocial punishment, i.e., they punish individuals
deforesting above the group average. The punished free riders reduce
their deforestation levels in the next round compared to those not being
punished. However, self-enforcement in the form of peer punishment
entails a risk of engaging in antisocial behaviour which — besides being
costly to both the punisher and the punished - has a negative effect on
future cooperation. Approximately one third of the punishments were
antisocial. Future examination of how patterns of antisocial and proso-
cial punishment evolve over time can help increase the understanding of
peer punishment dynamics.

Important differences in punishment frequencies were observed
across the country sites, with Indonesia having the strongest sanctioning
of free riders; any positive deviation from group average was penalized
such that the optimal individual strategy was to conform with the rest of
the group. Relatedly, the effect of inequality in endowments on peer
punishment varied: it increased the frequency of punishments in
Indonesia, but not in Brazil or Peru. We conjecture that a strong norm of
equity and fairness in Indonesia, combined with an acceptance for
punishing norm violation, makes punishment of above-average resource
exploiters more likely, particularly in an unequal setting. Our findings
serve as a warning against sweeping generalizations of experimental
results across cultural contexts and population pools.
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