Supplementary Appendix 
A.1. Additional figures

Figure A1: Screen production/ stealing decision
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Figure A2: Information table and voting decision
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Figure A3: First exclusion decision in MAIN 
[image: Table

Description automatically generated]

Figure A4: First period voting in MAIN
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Figure A5: Mean theft over time in each team, treatment MAIN
[image: ]
Notes. The figure plots mean theft in tokens per team, for each of the 24 teams in treatment MAIN, over the 15 periods of interaction. The mean accounts for possibly excluded team members and is based on active members only.


A.2. Additional tables


Table A1: Evolution of stealing in HOA and HOB
	
	(1)
	(2)

	VARIABLES
	Theftt - Theftt-2
	Theftt - Theftt-2

	
	
	

	Exclusiont-2
	-1.067***
	-0.935***

	
	(0.251)
	(0.304)

	MeanTheft
	-0.239**
	-0.260***

	
	(0.106)
	(0.0803)

	MeanTheft_Received
	0.322***
	0.282***

	
	(0.112)
	(0.0608)

	Period
	0.0915***
	0.132***

	
	(0.0183)
	(0.0348)

	Team size4
	0.558***
	0.739***

	
	(0.153)
	(0.214)

	Female
	0.186
	0.0467

	
	(0.171)
	(0.194)

	Constant
	-2.918***
	-3.479***

	
	(0.597)
	(0.776)

	Observations
	600
	553

	Number of teams
	17
	17


Notes. Multilevel regressions, with subject and team random effects. Standard errors are clustered at team level. Dependent variable in (1): Theft tokens invested by subject i in period t, minus tokens invested by subject i in period t-2 for HOA treatment. Dependent variable in (2): Theft tokens invested by subject i in period t, minus tokens invested by subject i in period t-2 for HOB treatment.  Independent variables described in text. *, **, *** indicates significance at the 10%, 5%, 1% level, respectively. 






Table A2: Determinants of voting in HET
	
	(1)
	(2)
	(3)
	(4)

	VARIABLES
	Votes Cast
	Votes Cast
	Votes Received
	Votes Received

	
	
	
	
	

	TypeA
	-0.028
	0.040
	0.065*
	0.063

	
	(0.039)
	(0.069)
	(0.036)
	(0.062)

	Exclusiont-2
	0.018
	0.092***
	-0.054**
	-0.035

	
	(0.026)
	(0.035)
	(0.024)
	(0.033)

	Exclusiont-2 x TypeA
	
	-0.154***
	
	-0.040

	
	
	(0.046)
	
	(0.042)

	MeanTheft
	-0.004
	0.000
	0.062***
	0.062***

	
	(0.006)
	(0.008)
	(0.008)
	(0.009)

	MeanTheft x TypeA
	
	-0.014
	
	0.002

	
	
	(0.014)
	
	(0.012)

	MeanTheft_Received
	0.020***
	0.014*
	-0.011*
	-0.015**

	
	(0.006)
	(0.008)
	(0.006)
	(0.008)

	MeanTheft_Received x TypeA
	
	0.012
	
	0.007

	
	
	(0.011)
	
	(0.010)

	Cumulative_Exclusions
	
	
	0.041***
	0.044**

	
	
	
	(0.012)
	(0.017)

	Cumulative_Exclusions x TypeA
	
	
	
	-0.008

	
	
	
	
	(0.015)

	Period
	0.000
	0.000
	-0.010***
	-0.010***

	
	(0.002)
	(0.002)
	(0.003)
	(0.003)

	Female
	-0.104
	-0.099
	0.017
	0.019

	
	(0.076)
	(0.076)
	(0.043)
	(0.043)

	Constant
	0.522***
	0.490***
	0.323***
	0.323***

	
	(0.066)
	(0.061)
	(0.045)
	(0.049)

	Observations
	884
	884
	884
	884

	Number of teams
	24
	24
	24
	24


Notes. Multilevel regressions, with subject and team random effects. Standard errors are clustered at team level. Dependent variable in (1) and (2): Votes cast by subject i in period t defined as the proportional share of all possible votes according to the number of active player in the team. Dependent variable in (3) and (4): Proportional number of possible votes received by subject i in period t. Independent variables described in main text. *, **, *** indicates significance at the 10%, 5%, 1% level, respectively. 





A.3. Predictions regarding voting
In order to predict whether a member would vote to exclude another member, we need to compare two things: his or her benefit from excluding the other member, and his or her cost from doing so. These costs and benefits always refer to the following period, in which possible exclusions are carried out (remember that the length of exclusion in the experiment is exactly one period). We abstract from learning effects over time and present calculations based on only the period when voting place and the period that follows. All calculations are based on risk neutrality and on the assumption that all agents are selfish and have no motivation other than maximizing their own payoffs. Hence, we do not consider in-group bias, retaliatory or reciprocal considerations, or other related behavioral motivations. This means that subjects will randomly allocate their theft tokens among the members that are currently in the group. Similarly, subjects’ votes depend on expectations about theft by other members. We further assume that stealing decisions follow the predictions described in section 3.1 (Type A subjects invest 5 tokens and Type B subjects invest 8 tokens into theft). 
	
A.3.1. Predictions for the heterogeneous treatment (MAIN)
The calculations are based on a cost-benefit analysis from the perspective of a given team member i who must decide whether to vote to exclude another team member (or members). The benefit to member i from excluding another member (or members) refers to the fact that the excluded member(s) cannot steal in the period that follows the exclusion decision. This leads to a reduction in expected theft targeted at member i. The size of this benefit depends on the other member’s type and on how many members there are in the team. The cost to member i from excluding another member (or members) refers to the fact that theft by the remaining team members is more likely to be targeted at i. This leads to an increase in expected theft targeted at i. The size of this cost depends on i’s type, on the other member’s type and on how many members there are in the team. Hence, i’s decision on whether to vote against each other member in the team will depend on the net benefit, which is the increase or decrease in expected theft targeted at i as a result of excluding another member (or members).[footnoteRef:1] We begin by calculating the net benefit from voting to exclude one team member, and later also consider voting to exclude more than one member.  [1:  Note that the voting cost of 1 ECU in case of a successful exclusion must be subtracted from this net benefit, but we omit it from the following calculations in the sake of simplicity because it is never decisive.] 


(I) Decision of a Type B member. 
We first consider the case where member i is of Type B and decides whether to vote against the other Type B member. For this, we compare the expected theft targeted at member i under strategies “B excludes B” and “B excludes no one”.[footnoteRef:2] Under “B excludes B”, the expected theft against i in the next period is (5+5)/2, while under “B excludes no one” it is (5+5+8)/3. Hence, the net increase in theft is:  [2:  All strategies in this section refer to the case of member i voting to exclude another member (or members), and this other member being indeed excluded. We call these strategies “B excludes B”, “B excludes A” etc. for succinctness.] 


The resulting  indicates that the expected loss to theft for member i is lower under strategy “B excludes B” than under “B excludes no one”. Intuitively, this is because the decrease in total theft (from 18 to 10) outweighs the increase in the likelihood of theft being targeted at member i (from 1/3 to 1/2). Therefore, Type B members have an interest in excluding each other. 
We next consider the case where member i is of Type B and decides whether to vote against one Type A member. Using the same procedure as above, we compare the expected theft targeted at member i under strategies “B excludes 1A” (i.e., B excludes one Type A member) and “B excludes no one”. The net increase in theft targeted at i is given by: 

The resulting  indicates that the expected theft targeted at a member i of Type B is higher if i successfully excludes one member of Type A, than if no Type A is excluded. Therefore, Type B members have no interest in excluding a Type A member. 

(II) Decision of a Type A member.
We first consider the case where member i is of Type A and decides whether to vote against one Type B member. We compare the expected theft targeted at member i under strategies “A excludes 1B” (i.e., A excludes one Type B member) and “A excludes no one”. The net increase in theft targeted at i is given by:

Since  is negative, we conclude that Type A members have an interest in excluding a Type B member. 
Next, we consider the case where member i is of Type A and decides whether to vote against the other Type A member. Using the same procedure as above, we compare the expected theft targeted at member i under strategies “A excludes A” and “A excludes no one”. The net increase in theft targeted at i is given by: 

Since  is positive, we conclude that Type A members have no interest in excluding each other.

(III) Excluding more than one member.
The above analysis examines cases in which each player excludes only one other player. However, other strategies are possible. We calculate below the net increase in expected theft for each of these strategies, always compared to the strategy of not excluding any member.
Type B players:
· Strategy “Exclude 1B+1A” player: The net increase in expected theft targeted at i is  (because there is only one A player left, who will steal 5 ECU in the next period).
· Strategy “Exclude 1B+2A” players: In this case, the only member left in the team is member i and no theft takes place. Hence, instead of the equilibrium payoff of 64 (see footnote 9), i receives a payoff of 90 from investing everything into production. This is the best possible scenario from i’s perspective, since the social dilemma does not exist.
· Strategy “Exclude 2A” players: The net increase in expected theft targeted at i is  (because there is only one B player left, who will steal 8 ECU in the next period).
We can now compare the six possible strategies of a Type B player discussed so far, in terms of associated payoffs: Exclude (2B+1A) > Exclude (1B+1A) = Exclude (1B) > Exclude no one > Exclude (1A) > Exclude (2A).

Type A players:
· Strategy “Exclude 1B+1A” players: The net increase in expected theft targeted at i is  (because there is only one A player left, who will steal 5 ECU in the next period).
· Strategy “Exclude 1A+2B” players: In this case, the only member left in the team is member i and no theft takes place. Hence, instead of the equilibrium payoff of 70 (see footnote 9), i receives a payoff of 150 from investing everything into production. This is the best possible scenario from i’s perspective. 
· Strategy “Exclude 2B” players: The net increase in expected theft targeted at i is  (because there is only one B player left, who will steal 8 ECU in the next period).
We can now compare the six possible strategies of a Type A player discussed so far, in terms of associated payoffs: Exclude (2B+1A) > Exclude (2B) > Exclude (1B) > Exclude no one >  Exclude (1A) = Exclude (1A+1B)

The above calculations reveal that excluding all players yields the highest benefit for any individual player, but this strategy cannot be part of a pure strategy equilibrium since it leads to everyone being excluded (and paying the voting cost without gaining anything). The second highest net benefit, both to Type A and to Type B players, comes from voting to exclude both type B players. Type B players thus anticipate that they will be excluded and do not vote, in order to save the voting costs. 
We summarize our equilibrium predictions for voting as follows. All members (regardless of their type) have an interest in excluding  low productivity (Type B) members but not in excluding high productivity (Type A) members. However, the net benefits calculated above apply only to team members who will be in the team in the following period and hence will have a stake in the game. If a member expects to be excluded, then she has nothing to gain by excluding another member and she has no reason to pay the voting cost. Hence, we can expect the following voting behavior in the pure strategy equilibrium:
(1) Type B members do not cast any vote. If they did (for instance, by voting against each other), they would have to pay the cost of 1 ECU,  but they would not realize a net benefit since in the following period they will be excluded. This assumes that they correctly anticipate the strategy of Type A members described in (2).
(2) Correctly anticipating the fact that Type B members do not cast any vote, both Type A members vote to exclude the two Type B members since this increases their payoff (by reducing expected theft). Both Type A members are pivotal in this case and must cast two votes each. 
(3) In addition to excluding the two Type B members, each Type A member has an interest in excluding the other member of the same type as well, since in that case they would be alone in the group and invest everything into production. However, given (1), no majority will be reached in which a Type A member is excluded. Hence, there is no reason for Type A members to vote against each other and they are both indifferent in this respect.
Strategies (1) and (2) represent mutual best responses and form a pure strategy Nash equilibrium.

A.3.2. Predictions for the homogeneous treatments (HOA and HOB)
Replicating the above calculations for teams consisting of four Type A or four Type B members, it is straightforward to show that the net benefit to member i from excluding any member j is zero, regardless of the actual number of members in the team. This is due to the fact that now all members are the same, and what i loses from theft in expectation she also gains from theft in expectation, from any other member j. In this case, the indifference is broken through the introduction of the small voting cost, hence our prediction here is that no votes are cast to exclude other members in any of the two homogeneous treatments.

A.4. Instructions for treatment HET (translated from German):
Dear participants, 
Welcome to this experiment and thank you for your participation.
Please read the instructions carefully.  Your payment depends on the decisions you make, as well as the decisions of the other participants. If you have any questions during the experiment, please raise your hand. Your question will be answered privately.  After the experiment, you will be paid privately and in cash. All experimental payoffs are calculated in Experimental Currency Units (ECU), and will be converted into cash at the exchange rate of 80 ECU = 1€.
After your departure from the lab, your decision data and any subsequent analysis will be anonymously stored. 
Please do not talk to the other participants from now on and do not use any other aid than those provided in this experiment. 

Instructions
This experiment consists of 15 rounds. You will be randomly allocated in a group of four subjects and you will remain in the same group in all rounds. You will be randomly assigned for the whole experiment one of two types: either Type A or Type B. 
In each round you get an endowment of 10 ECU. All 10 ECU must be allocated, either to production or to stealing from other group members. Your earnings will depend on how much you produce, how much you steal, and how much other group members steal from you, as we describe in detail below. 

Production:
The production functions for Type A and Type B are given in the table below and will not change over the game. 
For example, Type A group members receive 24 ECU for the first token invested in production, 22 additional ECU for the second token, 20 ECU for the third token, and so on, up to 6 ECU for the last invested token.
Type B group members receive 18 ECU for the first token invested in production, 16 additional ECU for the second token, 14 ECU for the third token, and so on, up to 0 ECU for the last token.



	Tokens invested
	Total ECU produced

Type A
	Total ECU produced

Type B

	1
	24
	18

	2
	46
	34

	3
	66
	48

	4
	84
	60

	5
	100
	70

	6
	114
	78

	7
	126
	84

	8
	136
	88

	9
	144
	90

	10
	150
	90



Stealing:
For each token you invest in stealing from a given group member, you receive 15 ECU from that member. Equally, if another group member invests tokens to steal from you, you will lose 15 ECU from your wealth for each token invested.

Exclusion:
In every round you have the opportunity to vote in order to exclude other group members. The exclusion lasts for one round. This exclusion depends on your vote and the votes from the other group members. Excluded subjects do not participate in the group, i.e., they are not able to produce or steal anything, they cannot vote, and nobody can steal from them. During the round of exclusion they receive a payment of 5 ECU.
See below the details on how the voting works:
- If in a given period there are four members in the group (i.e., no-one was excluded in the previous period), then each member casts three votes, indicating whether she wants to exclude each of the other three members (you cannot vote for yourself). If at least two votes are cast to exclude a given group member, this member is excluded for the following period.
-  If in a given period there are three members in the group (i.e., one member was excluded in the previous period), then each member casts two votes, indicating whether she wants to exclude each of the other two members (you cannot vote for yourself). If two votes suggest to exclude a given group member, this member is excluded for the following period.
-  If in a given period there are two members in the group (i.e., two members were excluded in the previous period), then there is no voting for exclusion.

Notice that, if you voted to exclude another member and the exclusion takes place, you will have to pay 1 ECU from your wealth. If you voted to exclude a player but the exclusion does not take place, then your vote remains costless.

You will be asked to indicate your vote in each round for each group member by ticking the corresponding box on your screen:
[image: Graphical user interface, text, application

Description automatically generated]

Timing of decisions:
The exclusion vote will take place at the end of each period, after every member has been informed about the token allocations of all other group members. Hence, the timing in each period will be as follows:
1. Members allocate their 10 tokens between production and theft.
2. Members are informed about each other’s allocations and the exclusion vote takes place.
An exception is period 1, which includes an initial exclusion vote before allocation or theft. From period 2 onwards, the timing is as described above.

Earnings:
At the beginning of period 1, you receive an initial endowment of 200 ECU. From period 2 onwards, your earnings in each period are calculated in the following way:
Earnings= [Benefit from production] + [Benefit from stealing] – [Loss from theft] – [Cost from voting to exclude]
The total earnings from the experiment are the sum of your earnings over all 15 rounds.
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You can invest your Tokens in production according to the production function below or you can
use your Tokens to steal from other group members. Every Token invested in stealing takes 15 ECU

from this player.

How many Tokens do
you want to invest in
production?

How many Tokens do
you want to invest to
steal from player 1?

Tokens invested ECU produced for Type A Tokens invested ECU produced for Type B
1 24 1 18

2 46 2 34

3 66 3 48

4 84 4 60

5 100 5 70

6 114 6 78

7 126 7 84

8 136 8 88

9 144 9 90

10 150 10 90

Player Type Excluded last period?

1 A No You are player number 2
2 B No You are Type B

3 A No

4 B No

How many Tokens do
you want to invest to
steal from player 3?

How many Tokens do
you want to invest to
steal from player 4?
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The results from last round:

Player ID Type Production in this round Gains from theft in this round Losses from theft in this round
1 A 136 30 60
2 [ 84 a5 60
3 A 100 75 15
4 [ % 0 15

You can vote to exclude players from your group for the next round.
If at least two group members vote to exclude a player, this one is not able
to invest Tokens in the next round. Further, this player cannot steal from
someone, but nobody can steal from his wealth.

If your vote leads to exclusion of a player, you pay one ECU exclusion cost.

Do you want to exclude Player 1? Do you want to exclude Player 1? Do you want to exclude Player 1?
o Yes o Yes o Yes
o No o No o No
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Youcan vote to exclude players from your group for the next round.

If at least two group members vote to exclude a player, this one is not able to invest Tokens in the

next round. Further, this player cannot steal from someone, but nobody can steal from his wealth.
If your vote leads to exclusion of a player, you pay one ECU exclusion cost.

Tokens invested ECU produced for Type A Tokens invested ECU produced for Type B
1 24 1 18 Do you want to exclude
g :2 ; j;} player 1? This player is
4 84 4 60 Type A.
5 100 5 70 o Yes
6 114 6 78 o No
7 126 7 84
8 136 g 88
9 144 9 90 Do you want to exclude
10 150 10 90 player 3? This player is
Type A.
o Yes
Player Type o No
1 A You are player number 2
2 B You are Type B
3 A Do you want to exclude
4 B player 4? This player is
Type B.
o Yes
o No





