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Abstract 

 

We present a new design of a simple public goods experiment with a large number of players, 
where up to 80 people in a computer lab have the possibility to connect with others in the 
room to induce more cooperators to contribute to the public good and overcome the social 
dilemma. This experimental design explores the possibility of social networks to be used and 
institutional devices to create the same behavioral responses we observe with small groups (e.g. 
commitments, social norms, reciprocity, trust, shame, guilt) that seem to induce cooperative 
behavior in the private provision of public goods. The results of our experiment suggest that 
the structure of the network affects the players’ ability to communicate –and through it, their 
cooperation levels–, and also their willingness to engage in a more costly type of collective 
action, namely the endogenous creation of new links to individuals previously out of reach. 
Finally, the information flows in the network seem to reduce uncertainty in the players: players 
with more links tend to have more stable play strategies. 
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Introduction: Cooperating in large groups and making use of social networks. 
 
Many public goods need to be produced by, and/or benefit, large number of individuals (tax 
compliance, charities, global warming, air pollution in cities). Public goods are difficult to 
produce through voluntary contributions because of the divergence between individual and 
collective interests and the free-riding problem. This has been widely studied experimentally by 
economists and social psychologists using the so called Voluntary Contribution Mechanism 
(VCM) and a there is now a vast amount of experimental data on the factors that trigger 
contributions, including the material and non-material incentives, social norms, information 
available, etc.  
 
However, most of this literature is based on experiments conducted in rather small groups of 3 
to 5 people. Very little experimental evidence exists for experiments with more than 10 
players4. For a typical linear public good problem, as group size increases the gap between the 
returns from not contributing and contributing also increases, for a given number of 
contributors. On the other hand, the larger the group, the more difficult is to gather 
information on the critical mass or minimum number of contributors required for any player 
to be indifferent between contributing or not to the public good. 
 
In such setting –a large group that needs contributions for the provision of the same public 
good– what is the role of a social network through which information can flow? 
 
We present a new design of a simple public goods experiment with a large number of players, 
where up to 80 people in a computer lab have the possibility to connect with others in the 
room to induce more cooperators to contribute to the public good and overcome the social 
dilemma. This experimental design explores the possibility of social networks to be used and 
institutional devices to create the same behavioral responses we observe with small groups (e.g. 
commitments, social norms, reciprocity, trust, commitment, shame, guilt) that seem to induce 
cooperative behavior in the private provision of public goods. 
 
We have 80 people in a computer lab to play the following game for actual money: each player 
receives a token that can be kept in a private account or invested in a group account. The 
decision is made individually, in private and confidential. Only the group outcome will be 
announced at the end of the game. The incentives are simple: If you keep the token you get 10 
USD for it. Also, you will get, regardless of keeping or investing it, 0.25 USD for each token 
that is invested in the group account by the group of 80 players. 
 

                                                

4 An exception is the work conducted by Isaac and Walker in the 1990s with groups of 40 to 100 people. Also Cinyabuguma, 
Page and Putterman (2005) run experiments with 16 players. 
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Therefore, your total earnings at the end ($10 or $0) + ($0.25 x Sum.Tokens invested by the 
group). We have thus a social dilemma where the Nash equilibrium is that nobody contributes, 
and you produce 80 x $10 = $800 of social efficiency. The social optimal is that every one 
contributes and could yield 80 x $0.25 x 80 = $1600 instead.  
 
In a first baseline round our participants can decide whether to invest in the private o group 
account without any possibility to communicate with others in the group. The outcome of this 
round is not announced to the players until the end of the experiment. We then proceed to the 
more interesting part of our experiment in the next round of the game.  
 
Before she chooses her action, each player can write (not talk) to some of the others using 
one-on-one chat software. We control who can talk to whom and keep the logs of the written 
communication. The contacts are anonymous: no player is allowed to know the identity of her 
counterparties. We thus control the structure of the network and have access to the content of 
the communication. In a third round of the game we again allow the players to communicate 
through the one-on-one chat rooms, but this time they can acquire addresses of other parties 
so that they can endogenously create more links with more players in their session. 
 
The results of our experiment suggest that the structure of the network affects the outcome of 
the game in several ways. Firstly, and trivially, it directly relates to the extent of communication 
feasible among players. The players seem to use this feasible communication channels in a 
uniform manner, so availability and use of connections are closely correlated. Secondly, we 
confirm that the communication itself is crucial in understanding the level of cooperation in 
the group.  
 
Thirdly, we find that the local connectivity structure of the network has an important role as 
determinant of the willingness of the players to engage in a more costly type of collective 
action, namely the endogenous creation of new links to individuals previously out of reach. 
Investment in creating new links seems to accord to some law of diminishing returns. 
However, these returns are not in terms of the game at hand, for the new links do not increase 
overall cooperation in the game.   

 

A theoretical framework 
 

Social  capi ta l  
 
The concept of social capital has faced some resistance by mainstream economics, in part 
because there is no consensus about its definition. At least two views exist. On one side, social 
capital is viewed as the array of social networks that exist in a community and that can be used 
by individuals both for private uses and for coordination in collective action. The other view 
regards social capital as a widespread willingness of individuals to trust other individuals based 
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on prior beliefs. Since both concepts of social capital are difficult to quantify, empirical testing 
to ascertain their relevance is always controversial.5  
 
This paper is built on the idea that both views are correct and complement each other, but also 
that they miss an important additional element, which we call transferability. Social capital 
consists of a set of underlying community networks that can be used by individuals for private 
or public benefit. To be used effectively for public good production, these networks have to be 
associated with a “trust endowment”, i.e. the individuals in it must be willing to trust its other 
members a priori. In principle, however, this trust endowment is purpose specific: a social 
network that is effective to mobilize people for an environmental initiative may not be useful 
to organize an anti-war rally. Thus the social network is a sort of communication infrastructure 
that is only useful if a specific type of trust is present –a production technology for public 
goods. Only if this trust is transferable, i.e. if it is possible to use it for provision of other 
public goods, the social network becomes true social capital. 
 
The communication infrastructure is the first element of social capital, and in a sense it is a 
prerequisite for the other two. The effect of network parameters on the onset and outcome of 
collective action –particularly large-scale collective action– is likely to be non-linear and feature 
emergent properties.6 In particular, local network structure probably determines whether small-
group behavior appears among clusters of individuals, but it also affects how quickly 
information spreads and which emergent properties can appear upon aggregation. 
 
The role of the network structure is not only one of communication, however. In an important 
sense, the structure may also influence its members’ prior beliefs about (i) the network itself 
and (ii) the characteristics of the other individuals in it. Both affect the likelihood of success of 
collective action, and the willingness of the individuals to engage in it. 
 
The individual beliefs about the likelihood of success of collective action depend on the beliefs 
about the connectivity of the network, which is a network-wide parameter, not easily 
observable by its individual members. How do these beliefs about connectivity relate to the 
true connectivity? If, as seems plausible, the individuals form their beliefs using information 
about their immediate neighbors, then local network structure is also relevant for the 
emergence of collective action, even though only global structure really affects the likelihood 
of success.7  
 

                                                

5 See Bowles and Gintis (2000), Durlauf (2000), Durlauf (2002) and Glaeser, Laibson and Sacerdote (2000). 
6 For instance, Jaramillo (2005) shows that the connectivity of the network  influences the likelihood of success of large-scale 
cooperation and thus determines whether individuals engage in collective action in the first place. In Jaramillo’s model, the 
individuals are embedded in a social network that enables them to communicate. They have information about the global 
connectivity of the network and the number of other individuals in it that share their goal, and thus infer the likelihood that an 
eventual collective action be successful. For some parameter values, small increases in connectivity yield a discrete jump in the 
chances of success in large-scale collective action. Thus, while changes in connectivity have small impact on the emergence of 
small-scale collective action, they may have large effects on the provision of public goods that require community-wide 
cooperation. 
7 It is possible that prior experience about the effectiveness of the network also plays a role. Thus, a network that was able to 
organize a political rally in the past is likely to be of high connectivity. 
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Similarly, an individual’s beliefs about the characteristics of other network members may be 
driven in part by what she sees in her neighbors.8 Thus, the number of neighbors is the sample 
size upon which those beliefs are formed, and it affects their accuracy. 
 
Trust is the second element of social capital. To some extent, the willingness of an individual 
to trust somebody in a network is driven by a sense of a common interest. Thus membership 
in an environmental network presumable informs about an interest in matters environmental, 
but not about your views on foreign policy. In this sense, a network is like a club, and being in 
it signals private information about preferences. 
 
However, common interest cannot be the whole story. For a network to act effectively as a 
cooperation device, the potential free-riding members must be deterred. The literature on 
cooperation suggests a number of ways for this to happen, relying usually on the observability 
of free-riding, repeated interaction and non-anonymity of the players. Alternatively, there is the 
idea of strong reciprocity: a predisposition of the network members to cooperate and to 
punish those who don’t, even at a personal cost. This is what we call the trust endowment of 
the social network. 
 
A social network like this is not yet social capital. Or better, it is specific social capital, not 
applicable for general purposes and limited in scope –very much like a club. A final element is 
required for the network to constitute true social capital. The network and its trust endowment 
must be applicable to uses different from those it was initially intended to serve.9 That is, it 
must be transferable to some extent to a different context –it must be flexible enough to allow 
for other collective action goals.  
 
The inferred characteristics of the network members are relevant for transferability. To the 
extent that they are correlated with other characteristics, the information is useful for other 
collective action initiatives. So, if this is a successful environmental network, and if being 
environmentally minded is correlated with being on the political left, the network members 
may infer that this social network is transferable to leftist political action. Again, the degree of 
transferability may be inferred from –or even tested on– the immediate neighbors.  
 

On the s tructure o f  soc ia l  networks 
 
The social network is thus important as a means of communication, but it also carries 
information that allows its members to form priors about the characteristics of its members 
and the likelihood of success of collective action. Thus, its structure, both global and local, is 
important to understand the determinants of the emergence and eventual success of collective 
action. 
 

                                                

8 It may also be related to the membership in the network itself, as we explain below. 
9 These ideas are more common (and developed) in the sociology literature. Granovetter (1974) introduces the concepts of 
weak and strong links, which are related to the ability of the network to convey different types of information. The importance 
of links to people who are not in our own circle –acquaintances, as opposed to friends– is stressed by Burt (1992). For an 
overview of these ideas, see Granovetter (2005). 



 

 6 

The literature on social networks is large. Starting with graph theory in mathematics, the study 
of global (topological) features of networks has evolved to become an interdisciplinary 
program with numerous applications (Barabasi, 2003; Dorogovtsev y Mendes 2003, Ch. 1). Its 
application in social networks is extensive (see, for instance, Wasserman and Faust, 1994; 
Carrington et al, 2005 for comprehensive expositions).   
 
One can think of a graph as consisting of a set of elements called vertices and a set of elements 
called edges. Each edge is in turn a pair of vertices. It is useful to visualize this as points (the 
vertices) joined by lines (the edges), as in Figure 1. Thus, the edge {x,y} joins the vertices x and 
y. A random graph is one where the edges are chosen randomly with some probability from 
the universe of all possible pairs {x,y}. Exactly how they are chosen is determined by the 
particular model used.  
 
The literature has explored several concepts developed in the context of random graphs, 
concepts that formalize intuitively relevant features of the network –or of the position of an 
individual in the network. Connectivity, diameter or clustering are examples of network 
characteristics; centrality and degree are about how an individual is inserted in a network. 
Other concepts characterize relationships within and among pairs and other subgroups of 
edges (Wasserman and Faust, 1994). 
 
In each experimental session in this paper, each link was assigned randomly with a constant 
probability, so the associated graph is a uniform random graph. This type of graph has a 
relatively homogenous structure (with analytical results in the limit of many vertices). Notably, 
the degree distribution of links among vertices is of the Poisson type,10 which means that the 
number of vertices with large degrees is relatively small –they are thin-tailed. Poisson-type 
degree distributions are indeed a robust feature of random graphs. 
 
Empirical evidence about real networks has shown several frequent (but not universal) features 
that run counter to random graphs. Their degree distribution often follows power laws, which 
means they are fat-tailed, i.e. that many vertices have large degrees (the so-called hubs). This is 
the case of some social networks, the internet and the WWW.11  Second, the average path 
length between pairs of vertices is relatively small. This is the small-world effect. Another frequent 
characteristic is clustering, that is, groups of vertices that are highly interconnected among them 
–Harry knowing Sally and Sally knowing Marie makes is very likely that Harry knows Marie.12 
Not all networks have these features, but random graphs are not the norm. 
 
The empirical findings have brought attention to the networks’ local (or micro) structure. 
Intuitively, hubs and clustering are local features that fit well with several popular ideas in 
social networks.13 Another such feature is centrality, a measure of the “importance” of a 
vertex. But they are appealing in a dynamic sense as well. To the extent that the creation of 

                                                

10 The degree of a vertex is the number of edges that attach to it. So, for example, the vertex 35 in Figure 1 has a degree of 4. 
The degree of the graph, on the other hand, is the average degree of its vertices, and it is a first approximation to how well-
connected the vertices are. The graph in Fig.1 has a degree of 1.85. 
11 For the internet and the WWW, see Dorogovtsev y Mendes (2003), Ch. 1. See also Watts and Strogatz (1998). 
12 “When Harry Met Sally” (1989). 
13 For instance, political figures in a community are well-known and well-connected. Also, my friends know me, but they 
usually also know each other. 
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links in social networks is endogenous and non-random, individuals could be expected to 
reinforce clustering and hubs, or to seek centrality.  
 
In the context of collective action, both the global and the local features of networks are likely 
to be relevant. The global features of the social network probably affect the chances of 
success, in particular for large-scale collective action, where a large fraction of the population 
must be reached.14 Local features may be relevant for success in small-scale cooperation –and 
they may also affect the likelihood some necessary global feature exists. And, as we argued 
above, local features may also affect the priors of the network members about the global 
features of the network. While random graphs do not have complex global network structure, 
the interest in micro structure makes them an useful device in a lab setting. The experiment 
presented in this paper uses a random graph in a setting that allows us to examine the 
relevance of some of these micro channels. 
 
 
 

An experimental design for exploring collective action in large groups. 
 
We are concerned with social interactions within large groups that act in a decentralized 
manner, that is, with no central planner or device to coordinate the actions of the members. 
However, we are focusing on a setting where all group members are engaged in the same 
production process.15 In particular, we are interested in social interactions immersed in a 
process of production of a public good, that is, a good that is non-excludable and non-rival, 
and therefore difficult to provide through voluntary contributions. Because the private cost of 
contributing to the public good is higher than the private return from the public good, there 
are no individual (Nash) incentives to contribute. However, at the social optimum, all players 
would be better off if all players had contributed. This is the case of a typical N-prisoners 
dilemma or any social dilemma where individual and group interests are in conflict. 
 
In the context of our study, we have adapted the conventional version of the public goods 
provision game or Voluntary Contributions Mechanism (VCM) for the context of our research 
question. We created a setting for 60-80 players who face the choice of contributing or not to 
the same pure public good, that is, every player will receive the same amount of the public 
good provided regardless of having contributed or not. Secondly, we simplified the action set 
for the players to a dichotomous choice of investing one token to the private account (not 
contributing) or to the group account (contributing). 
 
 

The Voluntary Contr ibut ions Mechanism (VCM) 
 
                                                

14 The size of the largest interconnected group of vertices in the graph, relative to the graph itself, is a well-studied feature of 
graphs. For some graphs, this size is vanishingly small compared to the graph itself. In contrast, other graphs exhibit a giant 
component, i.e. an interconnected group that is unique and of the same order of magnitude of the graph itself. 
15 Most experimental designs that involve networks settings and cooperation situations involve simultaneous two-person 
interactions of prisoners’ dilemmas or coordination games. 
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In our design each player i of m players have a choice set of two options,  keep or 
contribute a token to a public account. If the token is kept it yields a payoff of p to player i 
only. If the token is invested in the public account it yields a payoff of a to every player j 
including i. Summarizing, the payoffs function is given by: 
 

  

If we analyze the ratio of the marginal return from the private account to the marginal return 
from the public account we obtain: 
 

.  

 
This is the MPCR (Marginal per Capita Return of the public account to the private account) as 
defined by Isaac, Walker and Thomas (1984). As long as the MPCR < 1, there will be no 
incentives to contribute to the group account and therefore the Nash strategy will be 

. In such case each player obtains , and the group outcome would be . 
Basically each token in the group account implies a foregone income of (p-a) given that no 
contract has been written between i and the rest of the players. However if every player where 
to contribute to the group account, , the social optimum is obtained. In 

this case the earnings for each player are , and the group outcome would be 

.  
 
In our particular design, we recruited a maximum number of m=80 players16. Our parameters 
for the experiment were p=$20,000 (~US$10) and a=$500 (~US$0.25). That is, our 
MPCR=0.025, quite low for most VCM designs reported in the experimental literature 
(Ledyard, 1995), but rather realistic if one thinks of the cost of cooperating for a large group 
problem of collective action and the benefits accrued by the beneficiaries. Notice that if 40 
players were to contribute to the public account, the payoff to any player from the public pot 
would be equal to the value of her own private token. Keeping the private token is a dominant 
strategy, but if she were to contribute she would get an amount at least equal to what she could 
have secured with certainty. For 80 players, therefore, the critical mass would be of 50% of 
players. Further, for any group size larger than 40 players, the configuration of p=20,000 and 
a=500 would guarantee that this is a social dilemma. Given the difficulty to recruit large 
numbers of subjects, this design has the advantage of maintaining the MPCR constant 
regardless of the number of players as long as it is larger than 40. 
 

                                                

16 In some cases not all recruited participants showed up, and the experiment was conducted with the attending people, as long 
as the total number of people guaranteed that the incentives created a public goods problem. 



 

 9 

An exper imental  sess ion17.  
 
Each of our sessions was conducted in the following manner. A maximum of 80 people were 
recruited to attend a session in a large computer lab. In each session the participants had been 
recruited from an undergraduate large class, and were told that their participation was 
voluntary, and that their decisions were confidential. The students participating came from 
different majors and years and thus we expected that they knew only a fraction of other 
students in the experiment. Once in the lab, they were seated in a random manner along the 
lab and were asked to maintain silence throughout the experiment. 
 
The monitor asked every participant to read the screen with the instructions. In the 
instructions they were told that the game will be played for 3 rounds and that at the end, 5 
people would be chosen randomly to receive the amount earned in cash. They were told the 
number of people attending the session as well as the incentives from investing the token in 
the private account or in the group account. The instructions can be obtained from the authors 
upon request. The three rounds were as follows: 
 
Round 1: The players were asked to make the decision to invest the token in the private or 
group account, in private and confidentially. Once made, the monitor collected all decision 
cards privately. They were told that the total number of tokens in the group account would not 
be announced but until the end of the experiment. 
 
Round 2: Before the decision for round 2 was made, the participants were allowed to 
communicate for 10 minutes with some of the other players using the Yahoo! Messenger 
active in the screen of their computers. To do this, they received a list of Yahoo accounts of 
other players present in the lab, and they were informed that they could establish a one-on-one 
chat conversation with any other player included in their list of contacts18 if they wished. The 
Yahoo accounts were created in advance and were already registered in each particular 
computer. Since the accounts were created and assigned in a random fashion, this chat 
conversation was anonymous. They were explicitly asked not to open chat conversations with 
other contacts different from the ones given by the experimenter, but they could open as many 
one-to-one chat windows with those in the list of other accounts provided. They were told in 
the instructions that the chat conversations were being recorded in each computer under that 
Yahoo! account, and that such conversation was to remain confidential. When the 10 minutes 
concluded, they were asked to stop the chat conversations and proceed to write down their 
decision to invest the token in the private or group account, once again in private. The 
monitor then proceeded to collect the new decision cards. The total number of contributions 
to the group account was not announced either. 
 
Round 3: The third round proceeded very similarly to round 2. However, the instructions this 
time included the possibility that the players collected other Yahoo! accounts from other 
contacts– that is, they could increase the number of links and establish chat conversations with 
more players in the room. To do this, they were explicitly allowed to ask their existing contacts 

                                                

17 The protocol shown to the participants can be obtained from the authors upon request. 
18 See Table 2 for the assignment of links in each of the 4 sessions reported here. Each row in Table 2 shows the number of 
people who received that number (degree) of other accounts with whom they could connect.  
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for more Yahoo! accounts and to establish more chat conversations if they wanted. Except for 
that, every other aspect of the round was equal to the previous one. At the end of the new 10 
minutes of chat conversations, they were asked to stop and make their new decisions for 
round 3. 
 
At the end of the three rounds the monitor announced the total number of tokens in the 
group account for each round, and each player could then calculate her own earnings. The 
monitor then proceeded to select the five players to be paid in cash. They proceeded to fill a 
short socio-demographic survey and wait in silence for the completion of the experiment and 
payment to the selected participants. 

 

Results 
 
We report here the results of 9 sessions conducted during the academic years of 2006 and 2008 
at the Universidad de Los Andes with 553 students from different disciplines and years.  

Descr ipt ive  s tat i s t i c s  by groups 
 
We present descriptive statistics for each round and each group in Table 1. The session (group) 
size ranged between 42 players (group F) and 80 (group H). Group H has the highest average 
degree (3.925); group A has the lowest (0.6). In general, the actual (effective) degree of the 
groups is lower than planned due to non-attendance of recruited players reducing the net 
degree. For instance, both groups A and B were designed to have a degree of 1 if 80 players 
had shown up. As fewer players than expected showed up, we chose randomly among the 
available computers those that stayed empty, so that the network retained its uniform random 
graph structure. 
 
The resulting configuration of the experimental design is depicted in Fig. 2. Each point is a 
group-network: the effective degree is the average degree computed after the number of actual 
players and their locations in the net are known. With this sample we created enough variance 
and orthogonality in terms of group size and net degree. Figure 3 shows the individual player’s 
degree distribution when all groups are pooled. 98 players are isolated, the rest have degrees 
between 1 and 9. Only eight players have degree seven or higher. 
The absence of some players in some sessions provided thus an additional source of variation 
in the experiment, one that was unexpected but not detrimental to our exercise. When the 
players decide if they’ll try to communicate with others, they have information about the links 
assigned to them, but they do not know whether a player is actually sitting on the other end -
(unless of course all players showed up). Thus we can test separately the effects of the prior 
information about links on the decision to communicate, and the effects of actually 
establishing communication on the later choices. 
 
The number of conversations in the second round –those that are constrained to the existing 
links– indicates a high use of the available links: over 75% in all cases and close to 100% in low 
connectivity groups. Link creation between rounds two and three is also abundant; it doubles 
the number of conversations in groups with low degrees. Group size does not seem to have 
any systematic relationship with communication. 
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How much of all this translates into cooperation? As expected, cooperation was low in the first 
round, ranging from 6% to 19% (See Table 1). This is usual for the level of returns to 
contributing (low MPCR) and the lack of communication. Average network degree makes no 
difference in the first round either –just as well, since the players were unaware of the 
communication possibilities at this point (Fig 4). 
 
Also as expected, cooperation increases in the second round in almost all cases (Table 2 and 
Figures 4 and 5); the exception is the least connected group. Average group degree does not 
obviously correlate with cooperation levels. Larger groups after a group size of about 50 
players do cooperate more. Since they knew the group size from the beginning and the MPCR 
remained constant, we speculate that a larger group would increase each player’s expected 
absolute number of cooperators and via reciprocity increase the individual willingness to 
cooperate. 
 
The added links and extra conversations in the third round have no additional cooperation-
enhancing effect, however. The change in cooperation between rounds 2 and 3 is slightly 
positive in three cases and slightly negative in six. Why do people bother establishing new links 
if they will have little influence on their choices? This may be related to the transferability of 
social capital that we discussed previously. People may consider the eventuality of a future 
situation where the new acquaintances may be of use. That is, they assign an option value to 
the new link. The future situation cannot possibly be in the context of the experiment, so this 
must be a heuristic strategy –a rule-of-thumb behavior: if you can cheaply make an 
acquaintance, get a phone number or an e-mail address, do so, even if you have no immediate 
use for it.  
 

Local network, wi l l ingness  to  communicate  and the e f f e c t  o f  communicat ion on cooperat ion 
 
We turn now to the effect of the local (rather than the global) environment on individual 
actions. Figure 6 shows the link utilization ratio (conversations / exogenous links) and the new 
link ratio (new links / exogenous links). In the second round, on average, the players have 
conversations on roughly 80% of their exogenous links. In the third round the players with 
high degrees (hubs) still account for most of the new links, but the relationship is less than 
proportional. 
 
Having played G (cooperate) in the first round is correlated with higher cooperation in all 
rounds. Communication matters, too (or perhaps the existence of exogenous links, since they 
are closely correlated). While cooperation levels rise in the second round when communication 
is allowed, they rise more for people who chat more. Surprisingly, they also rise for isolated 
people –those who do not chat because they have no link.  
 
 
 

Meaningful  p lay pro f i l e  
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A player’s play profile is her sequence of choices in the three rounds. There are eight possible 
play profiles and they were all observed in the game: GGG, GGP, GPP, GPG, PGP, PGG, 
PPG and PPP. Fig 8 shows the distribution of play profiles among isolated and connected 
players. PPP was by far the most common play profile with over half of all players of either 
group, understandably because of the low MPCR in the game. This however gives us room for 
increases in cooperation through network mechanisms. 
 
To understand the profiles, it helps to construct plausible narratives of why a player may make 
certain choices, and how they may relate to the information she acquires during the 
experiment. The first round choice cannot depend on the communication network as the 
players did not know of the possibility to communicate with others. The actions in the first 
round may reflect some underlying player characteristic (altruism or egoism, optimism with 
regard to cooperation) or common information, like group size and the MPCR. As a player 
gathers information through conversations, she may reaffirm her choice or change her actions. 
If the information is more or less consistent, one may observe a steady profile (GGG or 
PPP)19 or a monotonic one (GGP, GPP, PGG, PPG), depending on whether the new 
information confirms or contradicts the initial choice. Of course, the interpretation of the 
information may vary across players. We will say that a profile becomes cooperative if it starts 
with P in the first round and ends with G in the third. Conversely, it becomes non-cooperative 
if it starts with G and ends with P.  
 
Non-monotonic profiles (GPG and PGP) suggest that the player was close to undecided in the 
first round, got mixed signals when conversing, or both. We treat them separately.  
 
With this manner of interpretation, Fig. 9 shows the distribution of “meaningful play profiles”, 
i.e. play profiles grouped according to the narratives above, by individual player degree. We 
group the profiles in steady cooperative (GGG), steady egoistic (PPP), increasingly cooperative 
(PPG, PGG), increasingly egoistic (GGP, GPP) and non-monotonic or mixed (GPG, PGP). 
 
Higher degrees decrease the frequency of steady egoistic and increasingly egoistic play profiles. 
They also increase the frequency of steady cooperative and increasingly cooperative ones. That 
is, higher degrees make people more cooperative, whether they started cooperating in round 
one or not. This is also illustrated in Fig. 7. Whatever information people get when they talk, it 
tends to make them more prone to cooperating. Particularly striking is the decrease in 
increasingly egoistic profiles between isolated players and those with at least one link. Isolation 
brings despair, apparently. 
 
Mixed profiles also show interesting patterns. They are twice as common among players with 
one link than among those isolated, suggesting that the acquired information is indeed the 
cause of some switching in choices. Perhaps the player started with a prior that was 
contradicted by the one conversation she had. Consistent with the hypothesis that the 
switching reflects uncertainty, however, more links (and conversations) seem to eliminate it: 
mixed profiles disappear among players with high degree. Nevertheless, a question remains: 

                                                

19 Of course, another plausible narrative for the steady profiles is that some people simply stick to one choice regardless of the 
information based on her personal values and expectations. Some people may be Kantian cooperators, while others may be 
unconditional egoists. We explore this possibility in Jaramillo et al. (2009).  



 

 13 

why do 7% of isolated players play mixed profiles? For that matter, why do over one third of 
all isolated players switch action at some point? What kind of information leads them to revise 
their choice? 
 
Leaving aside the possibility of randomization, the matter of isolated players switching choices 
suggests that some information does become available to them between rounds. The only 
candidate we can think of is the aggregate level of communication, reflected in the volume of 
typing-related noise in the room. However, since the isolated players cannot know what is 
being typed, it must be that they have priors about the content of the conversations. If so, 
those priors are evenly distributed, as the increasingly cooperative and the increasingly egoistic 
are roughly the same proportion among isolated players. This allows us to infer something 
about the informational content of the conversations. Assuming (plausibly) that such priors 
about the content of the conversations are uncorrelated with the degree of the players, the fact 
that increasingly cooperative profiles are much more common than increasingly egoistic ones 
among connected players, suggests that the content of the conversations (and not only their 
number) matters, and that it makes people update their priors in a manner that favors 
cooperation.20   
 

Conclusions 
 
In this paper, we examine the private, decentralized provision of a public good through a VCM 
embedded in a social network. We study in different rounds of the game the determinants of 
two types of activism: communication with people, and endogenous generation of new 
connections among the members of the network. In the first round the network is 
exogenously imposed on the subjects –it does not arise through their choices–, so whenever 
observed behavior correlates with network characteristics, we are able to establish causality. 
Even in the second round, to the extent that new link creation is correlated with the original 
network characteristics, the direction of causality is clear. We also study the effectiveness of the 
two types of activism as means to improve the actual outcome of the VCM game.  
 
We use an experimental setting, adapting the conventional version of the public goods 
provision game or Voluntary Contributions Mechanism (VCM) for the context of our research 
question. We create a setting for 50-80 players who face the choice of contributing or not to 
the same pure public good –every player will receive the same amount of the public good 
provided regardless of having contributed or not. Secondly, we simplify the action set for the 
players to a dichotomous choice of investing one token to the private account (not 
contributing) or to the group account (contributing). Because the private cost of contributing 
to the public good is higher than the private return from the public good, there are no 
individual (Nash) incentives to contribute. However, at the social optimum, all players would 

                                                

20 We have the logs of the written conversations and can examine their actual contents. However, the literal 
content of a message in this case is not necessarily the same as the information that a player receives. For 
instance,  one may  reason  that  it  is  in  the  interest  of  any  unscrupulous  player  to  say  that  she  is  going  to 
cooperate, regardless of her actual intentions. Thus, any information I gather from a conversation must stem 
from something different than a literal statement of comradeship and invitation to cooperate. What these 
statistics suggest is that this information is, on average, pro‐cooperation. 



 

 14 

be better off if all players had contributed. This is the case of a typical N-prisoners dilemma or 
any social dilemma where individual and group interests are in conflict. 
 
The results of our experiment suggest that the local structure of the network, measured by a 
player’s individual degree, influences her ability to communicate but not her willingness to do 
so. It does, however, increase her willingness to create new links to other players.    
 
As expected, the communication itself is crucial in explaining the level of cooperation in the 
group. However, it is the communication on exogenous links that makes a difference. The 
endogenously created new links do not seem to serve this purpose. Cooperation levels do not 
increase when the players create new links. We speculate that new links have an option value, 
that is, they are built on the implicit expectation of eventual use, possibly in other settings.  
  
The manner in which links and conversations influence the players’ choices during the game 
suggests that there is information processing taking place. Players do seem to update some sort 
of prior as they have conversations, and to reduce their uncertainty with more conversations. 
Moreover, the content of the conversations seems to be pro-cooperation, in the sense that 
updating is mostly towards more cooperation. 
 
Finally, the isolated players also do switch choices during the game, suggesting that they infer 
information from the overall level of communication, even if they do not know the content of 
that communication.  
 
We have studied in this experiment the effect of connectivity on (a) actual communication, (b) 
cooperation, (c) endogenous link creation and (d) information flows. It also provides us with 
additional, yet unexploited information about the demographics of the players and the 
characteristics and contents of the conversations, as well as higher order statistics of the 
network (which the literature suggests should be relevant). We expect that further research will 
allow us to establish whether these additional data explains the observed patterns of 
communication, activism and cooperation. In particular, we expect to estimate the effect of 
network clustering and hubs, on one side, and of the content of the conversations on the 
other. 
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Figure 1: A random graph 
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Table 1: Group statistics by round 

 

Group 

Effective 
degree of 

the net 
Original 

links   

Number of 
(additional) 

conversations 
Number 
of players 

Played 
G 

% 
played 

G 

          

A 0.6 24 
Round 

1 0 52 6 12% 

    
Round 

2 24 52 4 8% 

    
Round 

3 22 52 6 12% 
          

B 0.75 30 
Round 

1 0 62 6 10% 

    
Round 

2 29 62 12 19% 

    
Round 

3 37 62 9 15% 
          

C 1.85 74 
Round 

1 0 68 9 13% 

    
Round 

2 72 68 23 34% 

    
Round 

3 138 68 28 41% 
          

D 0.75 30 
Round 

1 0 71 11 15% 

    
Round 

2 28 71 26 37% 

    
Round 

3 23 71 20 28% 
          

E 2.92 73 
Round 

1 0 50 4 8% 

    
Round 

2 59 50 10 20% 

    
Round 

3 87 50 8 16% 
          

F 1 25 
Round 

1 0 42 8 19% 

    
Round 

2 16 42 13 31% 
    Round 19 42 7 17% 
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3 

          

G 1.375 55 
Round 

1 0 48 3 6% 

    
Round 

2 38 48 9 19% 

    
Round 

3 68 48 14 29% 
          

H 3.875 155 
Round 

1 0 80 15 19% 

    
Round 

2 128 80 43 54% 

      
Round 

3 203 80 40 50% 
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Figure 2. Group and network characteristics 

 

 
 

Figure 3. Degree distribution of the players 
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Figure 4. Cooperation level and group size 

 

 

 
Figure 5. Cooperation level and group size 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

0  0.5  1  1.5  2  2.5  3  3.5  4  4.5 

Pe
rc
en

ta
ge
 o
f p

la
ye
rs
 th

at
 c
oo

pe
ra
te
d 

Average group degree 

Coopera%on level by net degree 

%G in 1 

%G in 2 

%G in 3 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

35  45  55  65  75  85 Pe
rc
en

ta
ge
 o
f p

la
ye
rs
 th

at
 c
oo

pe
ra
te
d 

Size of the group of players 

Coopera%on level by round 

ROUND 1 

ROUND 2 

ROUND 3 



 

 21 

  

 
Figure 6. Link utilization and creation by player’s degree 

 
 
 

 
 

Figure 7. Player’s choice by player’s degree and first round (baseline) play 
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Figure 8. Distribution of play profiles 
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Figure 9. Cooperation by link usage 
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