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SI-1 Pre-Analysis Plan
Reported below is the original research design documentation, including a specification of research
hypotheses for this study. This documentation was finalized on April 26th, 2012 and submitted as
part of a dissertation prospectus at Yale University. The data collection for the experiment began
in August 2012. The full document is available from the author upon request.
Due to funding constraints, the total sample size per treatment condition had to be reduced from 40
groups to 16. For this reason, hypothesis 1.4 was dropped from the study.
Beginning of Original Document (Source: Lierl, M. (2012). Social Sanctions and Governmental Public Goods Provision under Weak Institutions. Dissertation Prospectus, Yale University,
Department of Political Science, New Haven, CT: 21-26 and 45. )
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8.1

Experiment 1: How Does the Structure of Social Sanctioning
Relationships Influence Public Goods Provision by Leaders?
Design, Hypotheses, and Observable Implications

Existing theories about the impact of the structure of social sanctioning relationships on public
goods provision focus on the problems of enforcement against free-riders (Miguel, 2004, Habyarimana et al., 2007) and accountability of leaders (Putnam, 1993, Tsai, 2007) in isolation from one
another.
If both problems occur simultaneously, they are likely to be interdependent. To see this, it is useful
to keep in mind that a situation in which public goods are centrally provided by a government and
the possibility of social sanctions exists, involves in fact three simultaneous social dilemmas. The
first is the problem of free-riding in contributing to the public budget. The second is the problem
of holding leaders accountable, which is a public goods dilemma in its own right. The third is the
problem of free riding in enforcing the cooperation of others in both of the aforementioned social
dilemmas sanctions, which is a public goods problem at a secondary level. The interdependence
between the free-riding and accountability problems arises because the amount of free-riding will
influence the possible extent of misappropriation of public resources and thus the incentives to
sanction leader behavior, while the level of leader accountability influences the marginal return to
contributions and thus the incentives to sanction contribution behavior.
A simple laboratory experiment that models simultaneously occurring free-riding and accountability
problems and exogenously varies the structure of sanctioning networks could look as follows: On the
simplest possible group of three individuals (one leader and two citizens), a voluntary contributions
public goods game is played with full information and the possibility of misappropriation of public
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resources by the leader. Table 1 outlines the possible structures of mutual sanctioning relationships
between subjects in this setting.
Connectedness of
group members

Connectedness of the leader
(2) Constrained
(3) Full

(1) None
bc

(A) Not connected

bc

b

b

b

40 groups

b

b

b

40 groups

bc

(B) Connected

bc

b

40 groups

bc

b

b

40 groups

40 groups

b

bc

b

b

40 groups

Table 1: Possible structures of mutual sanctioning relationships in a group of one leader and two citizens.
While an experiment with groups of two citizens and one leader cannot fully expose the complex
interdependence relationship between free-riding and accountability, because by design the problem
of free riding on others’ sanctioning efforts is greatly reduced, it is nonetheless a useful vehicle for
the testing of existing hypotheses about the effect of social sanctioning structures on governmental
public goods provision.
Hypothesis 1.1: The possibility of mutual social sanctions between citizens or between citizens
and the leader never decreases public goods provision by leaders. If this null hypothesis is rejected,
it would falsify the existence of an universal positive relationship between social sanctions and
governmental public goods provision in favor of a coalition-formation argument or an anti-social
punishment argument.
Observable implications: The null hypothesis is rejected if any of the sanctioning treatments have a
negative effect on public goods provision, compared to the baseline condition (A1).
Hypothesis 1.2: Sanctioning relationships between citizens increase contributions in public goods
games even when political agency problems are involved. This null hypothesis reflects the argument
put forth in the literature on ethnic fragmentation and public goods provision (Miguel, 2004,
Habyarimana et al., 2007). If it is rejected, the implication is that it depends on the severity
of political agency problems whether greater connectedness of a community leads to increased or
decreased free-riding.
Observable implications: The null hypothesis is rejected if for at least one type of connectedness of the
leader (1)-(3), condition (A) leads to greater contribution rates than condition (B). Heterogeneity
in this relationship, depending on how leaders are embedded in the social network, will be explored
across conditions (1)-(3).
Hypothesis 1.3: If and only if social sanctioning relationships are both “embedding” and “encompassing”, they lead to higher public goods provision by leaders. This argument has been put forth
by Tsai (2007). It could potentially be rejected either if embedding and encompassing sanctioning
networks are successfully captured by the leader or a redistributive coalition within the network,
or if the possibility of capture leads to a breakdown of contributions.
Observable implications: The null hypothesis is rejected if one of the conditions (A1), (A2), or (B1)
exhibits greater public goods provision than (A3), (B2) or (B3).
Hypothesis 1.4: Leaders are unable to indirectly enforce contributions if they are not in a direct
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sanctioning relationship with a group member. If this null hypothesis is rejected, then the result
could potentially be considered the first experimental evidence that in the absence of strong instiutions of authority, leaders can effectively use social networks to enforce cooperation in public goods
provision.
Observable implications: The null hypothesis is rejected if condition (B2) leads to greater contributions than condition (A2). By comparing sanctioning network structures that involve indirect ties
between the leader and a group member, it can be understood whether indirect enforcement takes
place and whether it has adverse or beneficial effects on the efficiency of leadership.

8.2

Setup of the Experiment

Experiment 1 simulates a basic governance dilemma: A leader is responsible for providing public
goods to a group of individuals, and there exist the possibilities of free-riding by group members
and misappropriation of public resources by the leader.
The unit of experimentation are groups of individuals. The simplest possible group size of three
individuals will be used. In each group, subjects interact anonymously through networked computer
workstations in an experimental economics laboratory. The experimental treatment are social
network structures within the groups. During the experiment, subjects play a behavioral game for
experimental currency units, which are eventually converted to a monetary reward.

8.3

Outcomes of Interest

The outcomes of interest are (1) the level of contributions by group members, and (2) the level of
embezzlement of public resources by the leader.
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8.4

Sequencing of the Game

1. Contribution: All players receive the same initial endowment. Players decide simultaneously how much to
contribute to a common pool.
2. Rent extraction and public goods provision: The leader decides how much of the common pool to keep,
and how much to allocate to a public good. The latter amount is multiplied by a constant marginal per
capital return (MCPR) and shared equally among all players.
3. Social sanctions: Each player receives a separate sanctioning budget for each of their neighbors in the
network. This sanctioning budget has to be fully allocated among (1) a targeted transfer to oneself, (2)
a targeted transfer to that neighbor, or (3) a costly punishment towards that neighbor (in which case the
a reduction of the recipient’s payoff by three points will cost the sender one pointa ). In order to avoid
contamination of the network structure treatment by income effects, positive transfers (rewards) or negative
transfers (punishments) to other subjects will be multiplied by a factor that ensures that each subject with
social connections faces the same potential maximal reward or punishment. (Example: If a subject has
only one neighbor, that neighbor can maximally allocate 100 or -100 units to the subject. If a subject has
two neighbors, each neighbor can maximally allocate 50 or -50 units to that subject).
a
It has been found that sustained cooperation in public goods experiments with sanctions is sensitive to the
cost-effectiveness of costly punishment. Nikiforakis (2008) analyze comparative statics on the cost-effectiveness of
punishments, finding that there is a monotonic relationship between the cost-effectiveness of punishment and the
efficiency of costly punishment in sustaining cooperation. The ratio of 3:1 is the same as in the seminal experiments
by Fehr and Gächter (2000) and has been used widely in other public goods experiments. See the discussion on design
considerations for further reasons for this choice.

The game is repeated for 10 rounds, as done in many existing public goods experiments. 1 Under
the traditional rationality, self-interest and common knowledge assumptions, subgame perfection in
the stage game would predict that no contributions are made, all contributions would be embezzled,
and no sanctions take place.

8.5

Information

The social network structure is common knowledge. All contributions will be observable to other
players, in order to examine the effect of social sanctions on contributions and misappropriation in
isolation from informational effects that may be associated with social ties (cf. Gould 1993, Boix
and Posner 1998, Granovetter 2005. Sanctions will be observable to other players as well, mirroring
the fact that people are usually quite adept at learning about the quality of social relationships
between others if that information is relevant for them.

8.6

Payoffs

The leader’s payoffs are given by the leader’s endowment, plus the amount embezzled, plus any
rewards received from the group members, and minus any punishments.
The group members’ payoffs are composed of their endowments net of contributions, plus any
rewards received from other players, and minus any punishments received from other players. 2
1

An alternative would be to let the game continue on to a next round with a fixed probability. This probability
simulates an intertemporal discount rate and will be determined in pilot tests.
2
Under this payoff structure, the leader has an incentive to embezzle public funds as long as the potential for misappropriation exceeds the expected sanctions from other players. Intertemporally, the potential for misappropriation
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8.7

Treatments

The structure of the sanctioning network is randomly assigned, as reflected in Table 1.

8.8

Data Analysis

Experiment 1 will generate three types of data: (1) outcome data on individual contributions and
the amount embezzled by the leader in each round, (2) process-related data about social rewards
and punishments in each round that can be used to check interpretations of the outcome data, (3)
background data about individuals, their prior participation in the experiment, and the current
session.
Data anlysis will focus on visualizing contributions, embezzlement, sanctions and public goods provision over time for the different network structures, and estimating the treatment effects described
in the observable implications of hypotheses 1.1. through 1.4.
Details on the planned data analyses for each of the hypothesis tests are provided in Appendix
8.9.
In addition to the hypothesis tests, visualization of the data will play an important role in the
analysis and presentation of the results. One important visualization will be the comparison of the
overall efficiency of public goods provision under each treatment condition over time, this can be
done in a single plot with lines for each treatment condition. Secondly, for each treatment condition
contributions and the amount embezzled will be plotted over time.
Important qualitative insight will be gained through a more detailed analysis of sanctioning behavior. In the treatment conditions in which the leader is connected symmetrically, i.e. in conditions
(1) and (3), the data from the two subjects in the “citizen” role can be pooled, since they face the
same incentive structure. In condition (2) data from the subjects in the “citizen” role will have to
be analyzed separately. Based on the results from the hypothesis tests, it will have to be determined
which data analyses on sanctioning behavior are of interest. For example, a basic data analysis
would be three plots showing (i) sanctions from the leader against citizens, (ii) sanctions from
citizens against the leader, and (iii) sanctions between citizens for each of the treatment conditions.
Finally, an analysis of reputation formation would provide further insight. This could for example
be accomplished by comparing behavior in the first periods (subjects don’t know each other yet) to
later periods across the different treatment conditions. It could be helpful to run a few additional
one-period games during each session to increase the available sample size for this “stranger”
condition.3

8.9

Design and Implementation Considerations

Sensitivity to the MCPR: The choice of the marginal per capita return to contributions has
been found to affect contribution rates in public goods games. To rule out that the impact of
network structures changes qualitatively across MCPR values, the experiment could be run with
alternative higher and lower MCPR on a random subset of groups. The primary motivation for
depends on the elasticity of contributions with respect to misappropriation. Moreover, there exists the possibility of
redistributive coalition formation, by passing on payoffs to other players in form of rewards.
3
Fehr and Gächter (2000) pursue a similar strategy to isolate reputation formation in their seminal experiment
on costly punishment in public goods games.
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this is to conduct a robustness check. Unless the results are qualitatively sensitive to the MCPR,
data can be pooled to improve the power of certain hypothesis tests.
Efficiency factor for costly punishment: It is common in the experimental economics literature
to use a cost ratio of 1:3 for costly punishments subjects can inflict on one another (Chaudhuri,
2010). There are several reasons for this choice. First, the seminal experiment by Fehr and Gächter
(2000) used this cost ratio, and compared it to alternative cost ratios, finding that a ratio of 1:3 is
the lowest efficiency factor that guarantees that on average cooperation is sustained in public goods
games with costly punishments. Second, in real-world contexts, the harm inflicted by punishments
typically outweighs the cost to the punisher by far.4 Moreover, even if less efficient punishments
options exist in the real-world, they are unlikely to be chosen in practice, as long as individuals
have a choice between alternative ways of punishing another person. Third, the possibility of
punishing co-players at a cost ratio of 1:3 or lower is intuitively perceived as a realistic punishment
threat by laboratory participants, as the multitude of prior experiments on costly sanctioning has
demonstrated.
Sensitivity to group size: First, social network structures in a group of three individuals are
an abstraction of real-world group structures, and one might be concerned that this limits the
generalizability of the results to human societies. This concern is mitigated by Carpenter (2007)
finding that group size does not have a direct effect in a networked public goods game. Provided
enough funding is available, sensitivity to group sizes could evaluated in pilot tests. However, it is
expected that the gains in analytical clarity by using three-person network structures will outweigh
the abstraction implied by studying groups of three subjects.
Confounding by income and budget effects of social connections: This problem can be
addressed by imposing a fixed sanctioning budget in each round and a constant maximum reward
and punishment potential faced by each player. In order to rule out income effects over the course
of a lab session (as earning accumulate), subject payments could alternatively be made on the basis
of a single, randomly selected period after completion of the lab session.
Identification and priming effects: Research on the minimal group paradigm has shown that
arbitrary assignment of individuals into groups can create group identification and increase altrustic
behavior towards in-group members. The experimental design is such that the chance of introducing
group identification as a potential alternative causal mechanism is minimal, network structures
are known to wary, and no priming about the meaning of network structures will take place.
Throughout their participation in the experiment, subjects can also only be assigned to one single
role (leader or group member) to avoid identification with the other role. To prevent priming, these
assignments will be referred to as “role 1” and “role 2”.
Human subjects: No specific ethical risks are anticipated if standard precautions for decisiontheoretic lab experiments are respected. The experiment involves no deception and is based on
strictly anonymous and impersonal interaction which ensures confidentiality and reduces the conflict
and frustration potential. No vulnerable populations are targeted by the experiment. All data
recorded in the experiment will be anonymized.

4
This holds for both the economic and the emotional costs. Economically, it is less costly to destroy capital than
to replace it. Emotionally, it is typically less taxing to hurt someone than to be hurt.
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Summary of Planned Data Analyses for Direct Hypothesis Tests
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Experiment 1 (see Table 1 for definitions of the treatment conditions)
Hypothesis
Test
Data Analysis
Hypothesis 1.1: The possibil- The null hypothesis is rejected if Three types of regressions will be run. First, the level of public goods provision
ity of mutual social sanctions be- any of the sanctioning treatments under condition (A1), observed at the group level, will be compared to each of
tween citizens or between citizens have a negative effect on public the other treatment conditions, using a one-sided test. Second, contributions,
and the leader never decreases goods provision, compared to the observed at the individual level, will be compared across treatment conditions,
public goods provision by leaders. baseline condition (A1)
including a dummy for whether the individual is connected to the leader in the
asymmetric network structures (A2) and (B2). Third, the amount embezzled
by the leader, conditional on contributions, will be compared across treatment
conditions.
Hypothesis 1.2: Sanctioning re- The null hypothesis is rejected if Contributions, observed at the individual level, will be regressed on indicators
lationships between citizens in- for at least one type of connect- for treatments (B),(2) and (3) and their interactions. It will be tested whether
crease contributions in public edness of the leader (1)-(3), con- contributions are greater under condition (B1) vs. (A1), (B2) vs. (A2), as well
goods games even when political dition (A) leads to greater contri- as (B3) vs. (A3), correcting for multiple comparisons. A dummy for whether the
agency problems are involved.
bution rates than condition (B).
individual is connected to the leader in the asymmetric network structures (A2)
and (B2) will be included.
Hypothesis 1.3: If and only if so- The null hypothesis is rejected if Contributions will be regressed on indicators for whether the network structure is
cial sanctioning relationships are one of the conditions (A1), (A2), embedding (conditions A2,B2,A3,B3), encompassing (conditions B1,B2,A3,B3),
both “embedding” and “encom- or (B1) exhibits greater public and their interaction. It will be tested whether in the pooled data, the embedding
passing”, they lead to higher pub- goods provision than (A3), (B2) and encompassing sanctioning structures (conditions B2,A3,B3) are associated
lic goods provision by leaders. or (B3).
with significantly greater public goods provision. Moreover, the treatment effect of
This argument has been put forth
each of the embedding and encompassing structures will individually be estimated
by Tsai (2007).
relative to each of the remaining structures, correcting for multiple comparisons.
Hypothesis 1.4: Leaders are un- The null hypothesis is rejected if In a sample restricted to treatment conditions (A2) and (B2), contributions will
able to indirectly enforce contri- condition (B2) leads to greater be regressed on an indicator for whether the two subjects in the “citizen” role are
butions if they are not in a di- contributions than condition (A2). connected (condition B2).
rect sanctioning relationship with
a group member.

End of original document.

SI-2 Counterpunishment Behavior
In every period of the laboratory game, study participants made their decisions to sanction other
study participants simultaneously. However, since sanctioning capacity was always mutual, it was
possible that a study participant who experienced a punishment in period t could retaliate in period
t+1 by punishing the player who had punished her or him earlier. Figure SI-1 provides an overview
of how common this type of counter-sanctioning behavior was in the experiment. The data suggests
that there is no systematic relationship at all between punishing another player and receiving a

Counter−Reward/Counter−Punishment in Period t+1

punishment from that player in the next period.

20

0

−20

−40

−40

−20

0

20

Reward/Punishment in Period t
Figure SI-1: Counterpunishment is rare. The figure plots sanctions by player i towards player j in
period t (x-axis) against sanctions by player j towards player i in period t + 1, based on data from all
treatments and periods 1-9 (since no counter-sanctioning was possible after period 10). The downward
triangle represents counter-sanctions (period t + 1) by the provider against beneficiaries, the upward
triangle counter-sanctions (period t + 1) by the beneficiaries against the provider, the diamond countersanctions between beneficiares.
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SI-3 First- and Last Period Effects
The occurrence of last-period effects is typical for public goods games that are played for a finite
number of periods. As expected, substantial last-period effects were visible in this experiment in
the ninth and tenth periods across all treatment conditions, as shown in Figure 1.
Figure 1 in the main article illustrated that there were substantial first- and last-period effects on
study participants’ decisions, whereas across periods 3-8, average contribution and public goods
provison outcomes remained very stable. In the ninth and tenth periods, cooperation collapsed
in nearly all groups. Also in the first two periods, the contribution and public goods provision
outcomes changed rapidly.
In order to obtain the cleanest possible results, the analyses in the main article relied only the
data from periods 3-8. Here, I demonstrate that, the inclusion of data from all except the very
last period does not qualitatively change the results. Reported below are replications of Tables 3-5
using data from all periods except the very last.
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DV: Average Payoff from the Public Good (Periods 1-9)
(A) Within-Provider Analysis
(all treatment blocks)

(B) Between-Provider Analysis
(only the first treatment blocks)

(1)

(2)

(3)

23.8+
(12.5)

24.5+
(14.5)

1.74
(17.3)

12.0
(12.6)

11.5
(14.8)

15.3
(16.8)

21.9+
(12.5)

22.1
(14.8)

51.5∗
(16.8)

25.1∗
(12.4)

27.5+
(14.6)

26.2
(16.8)

8.03
(12.7)

3.29
(14.6)

15.5
(16.8)

Constant

-360.6∗∗
(114.2)

17.0
(19.2)

16.3
(13.7)

Controls

yes

no

no

Providers (Level 1 obs.)

18

18

18

Groups (Level 2 obs.)

96

96

18

Left-censored

25

25

4

Right-censored

0

0

0

bc

b

b

Treatment 2
bc

b

b

Treatment 3
bc

b

b

Treatment 4
bc

b

b

Treatment 5
bc

b

b

Treatment 6

Standard errors in parentheses
+

p < 0.10,

∗

p < 0.05,

∗∗

p < 0.01,

∗∗∗

p < 0.001 (two-sided)

Table SI-1: Replication of Table 3, using average outcomes for periods 1-9.
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Treatment

(1)

(2)

(3)

(4)

(5)

(6)

bc

bc

bc

bc

bc

bc

b

b

b

b

b

b

b

b

b

b

b

b

Number of groups with nonzero public goods provision in periods 1-9:
Total number of groups
Number of groups with nonzero public
goods provisision in periods 1-9

16
9

16
14

16
12

16
11

16
15

16
13

Average outcomes in periods 1-9, excluding groups with no public goods provision:
Average per capita payoff from the public good (as % of endowment)
Average per capita contributions (as %
of endowment)
Average fraction of contributions appropriated by the provider in each period

45.6

41.6

31.3

53.4

36.8

21.9

38.9

34.1

28.4

44.3

34.1

19.2

37.8%

34.0%

32.2%

30.3%

37.3%

30.6%

Table SI-2: Replication of Table 2, using data from periods 1-9. Number of groups with positive
investments in the public good in at least one period during periods 1-9, and average outcomes for these
groups during periods 1-9.

DV: Average Payoff from the Public Good (Periods 1-9)
bc

b

bc

b

b

bc

b

b

b

Tobit coefficients
Sanctioning capacity between beneficiaries

Controls
Observations (groups)
Left-censored
Right-censored
+

17.2∗∗∗
(5.11)

10.1
(8.80)

-9.67+
(5.25)

yes
32
12
0

yes
32
3
0

yes
32
7
0

p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001

Table SI-3: Replication of Table 4, using data from periods 1-9
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DV: Average Payoff from the Public Good (Periods 1-9)
(A) Within-Provider Analysis
(all treatment blocks)

(B) Between-Provider Analysis
(only the first treatment blocks)

(1)

(2)

(3)

Embedding

18.4+
(11.2)

18.1
(13.1)

9.53
(15.7)

Encompassing

22.4+
(12.8)

21.9
(15.1)

51.9∗
(17.3)

Embedding×Encompassing

-23.6
(15.3)

-24.2
(18.3)

-40.2+
(20.2)

Controls

yes

no

no

Providers (Level 1 obs.)

18

18

18

Groups (Level 2 obs.)

96

96

18

Left-censored

25

25

4

Right-censored

0

0

0

Standard errors in parentheses
+

p < 0.10,

∗

p < 0.05,

∗∗

p < 0.01,

∗∗∗

p < 0.001

Table SI-4: Replication of Table 5, using data from average outcomes for periods 1-9.
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SI-4 Within-Provider Analysis using Period-level Data
Reported below are tests of Hypotheses 1, 2, and 3 with disaggregated, period-level data, using
random-effects Tobit regressions (clustered by group and controlling for provider characteristics).
These results are not included in the article, because the approach is less conservative than a withinprovider analysis that treats each group as a single data point, or a between-provider analysis that
uses only the data from each provider’s first treatment. Nonetheless, the results are consistent with
and further support the results that have been reported in the article.
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Per-capita Payoff
from the Public Good
(1)
(2)

Total Contributions
(3)

(4)

28.4∗∗∗
(7.57)

27.2∗∗∗
(7.68)

45.6∗∗
(14.3)

44.0∗∗
(14.7)

22.3∗∗
(7.63)

20.5∗∗
(7.82)

37.5∗∗
(14.2)

35.9∗
(14.3)

31.5∗∗∗
(7.64)

30.0∗∗∗
(7.89)

44.5∗∗
(14.7)

44.3∗∗
(14.8)

38.5∗∗∗
(7.53)

37.7∗∗∗
(7.78)

66.2∗∗∗
(14.4)

65.9∗∗∗
(14.4)

2.64
(7.71)

2.51
(8.06)

11.6
(14.0)

12.5
(14.1)

1.08
(6.62)

-202.3
(0)

14.7
(15.7)

-226.6
(0)

576
225
0

yes
576
225
0

576
181
90

yes
576
181
90

bc

b

b

Treatment 2
bc

b

b

Treatment 3
bc

b

b

Treatment 4
bc

b

b

Treatment 5
bc

b

b

Treatment 6
Constant

Controls
Observations
Left-censored
Right-censored

Standard errors in parentheses.

∗

p < 0.05,

∗∗

p < 0.01,

∗∗∗

p < 0.001

Table SI-5: Effects of decentral sanctioning capacity (Hypothesis 1): Within-provider analysis
using random-effects Tobit regressions of the per capita payoff from the public good (columns 1 and
2) and total contributions (columns 3 and 4) on the treatment condition. Data from the first and last
two periods in each treatment block is excluded. The order of the treatment blocks is randomized.
At the beginning of every treatment block, new beneficiaries are randomly assigned to each provider.
Controls (columns 2 and 4): Provider’s gender and age, altruism (sharing decision in a dictator game),
risk aversion (lottery choice game), economics/business major, psychology major.
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Payoff from Public Good
bc

bc

b

Sanctioning capacity between beneficiaries
Observations
Left-censored
Right-censored
Standard errors in parentheses.

∗

p < 0.05,

∗∗

b

48.2∗∗∗
(7.61)
192
96
0

p < 0.01,

∗∗∗

b

bc

b

11.5∗
(5.62)
192
56
0

b

b

-13.3∗∗
(4.76)
192
73
0

p < 0.001

Table SI-6: Effect of sanctioning capacity between the beneficiaries (Hypothesis 2): Withinprovider analysis using random-effects Tobit regressions of the per capita payoff from the public good
on whether the beneficiaries can sanction each other. Data from the first and last two periods in each
treatment block is excluded. The order of the treatment blocks is randomized. At the beginning of
every treatment block, new beneficiaries are randomly assigned to each provider.

Per-capita Payoff
from the Public Good
(1)
(2)

Total Contributions
(3)

(4)

Embedding

24.8∗∗∗
(6.92)

22.7∗∗∗
(6.76)

41.1∗∗
(12.7)

40.3∗∗
(12.7)

Encompassing

30.8∗∗∗
(7.90)

28.4∗∗∗
(7.75)

43.5∗∗
(14.9)

44.2∗∗
(14.7)

Embedding×Encompassing

-34.4∗∗∗
(9.51)

-31.1∗∗∗
(9.35)

-45.7∗
(17.8)

-44.1∗
(17.7)

0.70
(7.24)

-126.1∗∗∗
(36.4)

14.6
(15.5)

-263.4∗∗
(85.4)

576
225
0

yes
576
225
0

576
181
90

yes
576
181
90

Constant

Controls
Observations
Left-censored
Right-censored
Standard errors in parentheses.

∗

p < 0.05,

∗∗

p < 0.01,

∗∗∗

p < 0.001

Table SI-7: Effects of embedding and encompassing sanctioning structures (Hypothesis 3):
Within-provider analysis using random-effects Tobit regressions of the per capita payoff from the public
good (columns 1 and 2) and total contributions (columns 3 and 4) on whether the sanctioning structure
is embedding, encompassing or both. Data from the first and last two periods in each treatment block
is excluded. The order of the treatment blocks is randomized. At the beginning of every treatment
block, new beneficiaries are randomly assigned to each provider. Controls (columns 2 and 4): Provider’s
gender and age, altruism (sharing decision in a dictator game), risk aversion (lottery choice game),
economics/business major, psychology major.
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INSTRUCTIONS
IMPORTANT: In order to ensure confidentiality, please do NOT communicate with other
study participants while using the experimental software. Please also avoid introducing
yourself by name to the other study participants until today’s session is over.
Idea
This game is played in groups of three people (you and two other participants). You are going
to play this game 6 times. Each time, you are going to be assigned to a different group.
During each of the six games, you can earn points. At the end of today’s session, one of your six
games will be randomly selected, and the points you earned in that game will be
converted into money. For every 100 points, you will receive 1 Euro. Thus, the more points
you earn, the more money you will receive at the end of today’s session. In addition to the points
you earn, you will also receive 10 Euros for completing today’s session.
Example: If you earned 1425 points in the game that was selected, then you will
walk out with 14.25 € + 10 € = 24.25 €.
Rules of the Game
In this game, there are two different roles, ROLE 1 and ROLE 2. In each group, two participants
play Role 1, and one participant plays Role 2. In all of your games today, you will be playing
the same role.
Each game has 10 periods during which you play for points, and a few practice periods during
which you can become familiar with your group.
In every period of the game, the same three stages are repeated:
ROLE 1 (two players per group)

ROLE 2 (one player per group)

Stage 1

You receive 100 points and decide
how much of it to keep for yourself
and how much to contribute to the
GROUP POOL.

You do nothing.

Stage 2

You do nothing.

You receive the GROUP POOL and decide
how much of it you keep for yourself, and
how much you return to the other players.
The points you return to the other two
players get multiplied by 1.5 and split
half-half between them.

Stage 3

You can change the other players’ points, at a cost to you.



If you want to increase another player’s points, each 1 point by which you
increase the player’s points will cost you 1 point (Cost: 1:1).
If you want to decrease another player’s points, each 3 points by which you
decrease the player’s points will cost you 1 point (Cost: 1:3).

IMPORTANT: After each stage, every player in a group will see the decisions of the other
group members on their screen. You cannot keep secret what you are doing.
NOTE: Since some players can decrease other players’ points, the possibility exists that in some
periods you end up losing points. To make sure that no player can go bankrupt, each player
will start with 500 points in their account when the game begins. These 500 points are
added to your earnings from the game.

Who Will You Be Playing With?




For every game you will be matched with a different group. After a game is over, you
will never play with the same people again.
The computer randomly assigns who plays with whom.
The game is completely anonymous. No player will ever learn whom she or he played
with. But since each game consists of 10 periods (in which all three stages are played),
you will interact 10 times in a row with the same group of people during each of
your six games.

Who Can Change Whose Points?






It is randomly assigned by the computer whether or not two players can influence
each other’s points in Stage 3.
You may be allowed to influence the points of both players in your group, only one
player, or none at all.
Whether or not two players can influence each other’s points is decided at the
beginning of a game and will not change in later periods of the same game.
If you are allowed to influence another player’s points, then that other player is also
allowed to influence your points and vice versa.
All other players collectively can maximally reduce your points by 90, or increase
your points by 30. That means, if both other players can influence your points, then
each one of them can maximally reduce your points by 45 points, or maximally increase
your points by 15.
Example: If two players can influence your points and both decide to increase your points
by 15 (the maximum amount) in a given period, then your points are increased by 30
points.

Example: If you want to increase a player’s points by 15 points, it will cost you 15 points.
If you want to decrease a player’s points by 15 points, it will cost you only 5 points.

Summary: How You Can Earn and Lose Points
All players start out with 100 points in every period. Additionally, they can earn, spend or lose
points as outlined in the table below.

Earn points

If you are playing ROLE 1 …

If you are playing ROLE 2 …

 By getting a PAYOFF from the GROUP POOL
(i.e. half of what the player in Role 2 leaves in
the group pool in Stage 2, multiplied by 1.5).
 If other players send you points in Stage 3.

 By KEEPING points from the GROUP POOL for
yourself in Stage 2.

Spend/Lose  By CONTRIBUTING points to the group pool in
Stage 1.
points
 By SPENDING points on changing other
players’ points in Stage 3.
 If other players reduce your points in Stage 3.

 If other players send you points in Stage 3.

 By SPENDING points on changing other
players’ points in Stage 3.
 If other players reduce your points in Stage 3.

This is what your screen will look like
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Fehr, E. and Gächter, S. (2000). Cooperation and punishment in public goods experiments. American Economic Review, 90(4):980–994.
Gould, R. V. (1993). Collective action and network structure. American Sociological Review,
58(2):182–196.
Granovetter, M. (2005). The impact of social structure on economic outcomes. The Journal of
Economic Perspectives, 19(1):33–50.
Habyarimana, J., Humphreys, M., Posner, D., and Weinstein, J. (2007). Why does ethnic diversity
undermine public goods provision? American Political Science Review, 101(4):709.
Miguel, E. (2004). Tribe or nation?: Nation building and public goods in Kenya versus Tanzania.
World Politics, 56(3):327–362.
Nikiforakis, N. (2008). Punishment and counter-punishment in public good games: Can we really
govern ourselves?. Journal of Public Economics, 92(1-2):91–112.
Putnam, R. (1993). Making Democracy Work: Civic Traditions in Modern Italy. Princeton University Press, Princeton.
Tsai, L. (2007). Solidary Groups, Informal Accountability, and Local Public Goods Provision in
Rural China. American Political Science Review, 101(2):355–372.

22

