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Abstract 

Reconciling individual choices with public interest is central to human society: from 

market competition to environment protection, there are many situations that can be 

modelled by means of social dilemmas. This paper reviews the psychological 

literature contributions investigating the specific impact of group size on 

cooperation in social dilemmas. Moreover, we present an overview of the main – 

sometimes conflicting – explanations proposed in the literature. After discussing the 

possible limitations of this review we discuss the implications and directions for 

future research. 

 

Conciliare le scelte individuali con l’interesse pubblico è uno snodo centrale 

all’interno della società: dalla competizione nel mercato alla salvaguardia 

dell’ambiente, vi sono molte situazioni che possono essere modellizzate come 

dilemmi sociali. Questo articolo propone un’analisi della letteratura psicologica che 

ha studiato l’impatto specifico della numerosità del gruppo nei dilemmi sociali. 

Inoltre, presenteremo una panoramica delle principali, spesso contrastanti, 

spiegazioni proposte in letteratura. Dopo aver discusso i possibili limiti della 

rassegna ne verranno presentate le implicazioni e direzioni per la ricerca futura. 

 

Keywords: cooperation, social dilemmas, group size, public goods. 

Parole chiave: cooperazione, dilemmi sociali, dimensione del gruppo, beni comuni. 
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1. Introduction 

Most human decisions do not occur in a social vacuum (Tajfel, 1982). On the 

contrary, there are many situations in which it is clear that individual choices are 

strongly influenced by the presence of others (e.g., Markus, 1978; Chekroun & 

Brauer, 2002), even if others are merely present and the situation does not involve a 

direct social interaction (e.g., Platania & Moran, 1999). The impact of others on 

individuals’ performance has inspired some interesting contributions, which social 

psychology has provided since the origin of the discipline (see, e.g., Triplett, 1898). 

Although these seminal contributions showed how the presence of others leads to 

powerful effects, they do not agree upon the kind of effect. On the one hand, in one 

of the first seminal social psychological experiments, Triplett (1898) showed that 

individuals working alone had a worse result when compared with those dealing with 

the same task as a group. This study offers an example of the social facilitation 

effect, in which others are considered as incentives to improve individual 

performance. On the other hand, Ringelmann’s studies (1913) became the basis of 

the social loafing perspective, in which the presence of others represents a limitation 

on individuals’ decision-making. Even if the primary aim of these studies was the 

evaluation of individual performance in terms of facilitation and inhibition, they 

provided an original frame for comprehension of the role of the group and its effects. 

 In this review, we provide a closer and articulated perspective of some 

cooperative decision-making situations. Our analysis focuses on the specific role 

played by group size in determining the amount of cooperation in social dilemmas.  
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In fact, although variables such as communication (Balliet, 2010), reward and 

punishment (Balliet, Mulder & Van Lange, 2011), social value orientation (Balliet, 

Parks & Joireman, 2009), ingroup favouritism (Balliet, Wu & De Dreu, 2014) and 

trust (Balliet & Van Lange, 2013) have been widely analysed, less has been done 

when considering group size. To the best of our knowledge, the present review 

represents the first effort in literature trying to analyse the influence of group size on 

cooperation and represents an attempt to summarize the main psychological 

perspectives that have been proposed through the years to account for the effect of 

this structural dimension on cooperation.  

In social dilemmas, it is clear that the number of people involved in the 

situation plays a significant role, due to their intrinsic interactive nature. As widely 

sustained in psychology, processes that operate in dyads are fundamentally different 

from those underlying larger groups (Moreland, 2010). Although there is a common 

agreement on the recognition of the influence of group size on the individual 

decision to cooperate in social dilemmas (Kollock, 1998), opinions on the direction 

of this relationship are not univocal (Schroeder, 1995). Hence, which cognitive 

processes can be influenced by fluctuation in the dimension of the group? How will 

these processes result in higher or lower cooperation? The aim of this paper is to 

explore these questions, taking into account both the social psychology literature on 

the role of a group and reviewing social dilemma experiments that specifically 

investigated the role of group size. 

As the literature reveals both positive and negative effects of this structural 

variable, we will review the theoretical perspectives accounting for these 

contradictory findings by considering the type of social dilemma, the psychological 
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dimension related to the positive effects of group size, and the psychological 

dimensions examined to address its negative effects.  

In the first part of this review, we present a definition of social dilemmas and 

distinguish public goods dilemmas from commons ones. In particular, we will focus 

on the difference between continuous public goods and step-level ones. This 

difference will be essential in order to analyse how group size influences cooperation 

depending on the kind of public good that is considered. Then, after mentioning 

group size among the different structural solutions to social dilemmas proposed in 

the literature, we review the main psychological dimensions addressed in literature to 

explain both its positive and negative effects, exploring some directions for further 

research. 

 

2. Social dilemmas 

Conflicts of individual and collective interests are commonly studied in 

psychology using experimental games (see Komorita & Parks, 1996, for a review) 

and they are generically known in literature as social dilemmas (Dawes, 1980). 

These situations of mixed-motive interaction are intriguing from a psychological 

point of view because of the possibility they provide to investigate the basis of 

human cooperation. Social dilemmas caught the interest of many different disciplines 

and this research can make use of heterogeneous contributions: sociology (Kollock, 

1998), economics (Ostrom, 1998), evolutionary biology (Nowak, 2006) and 

sociophysics (Nagurney, 2010) are just a few examples of these different 

perspectives. One of the most challenging questions for psychologists interested in 
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studying social dilemmas is to understand how cooperation can be promoted (for a 

review see Van Lange, Joireman, Parks & Van Dijk, 2013). 

A mixed-motive interaction can be explained by referring to the dynamics 

underlying choices in the two-person prisoner’s dilemma. In this context defection 

represents the dominant strategy, ensuring the best outcome to the decision maker 

regardless of the other’s choice. However, the correspondent outcome obtained when 

both individuals defect is lower than if they had both cooperated (dominated 

equilibrium) (Kollock, 1998). Although the two-person prisoner’s dilemma has been 

widely investigated, most real social interactions take place with more than two 

individuals. These situations are identified as social dilemmas (Van Lange, Joireman, 

Parks & Van Dijk, 2013) and are characterized by the presence of a dominant 

strategy and a dominated equilibrium (Dawes, 1980). In these situations, people are 

highly incentivized to make the choice that leads every person to achieve the highest 

payoff, but if the same reasoning is followed by all members of the group, it will 

result in an outcome that is worse for all the group (Dawes & Messick, 2000). Public 

goods and commons dilemmas are the most typical social dilemmas. Let us examine 

them separately. 

 

2.1 Public goods dilemmas 

In public goods dilemmas, the conflict lies in the possibility for each 

participant to benefit from a common good built from the efforts of the group 

members, regardless of their contribution to it. The tempting nature of this action is 

linked to two intrinsic properties of a public good discussed in Kollock, 1998. First, 
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non-excludability: once a public good is accessible, no one can be prohibited from 

enjoying it. In other words, there is the temptation to maximize the personal 

outcome, giving no contribution and taking advantage of the good. The core of the 

problem is that if no individuals intend to contribute, the public good cannot be 

provided at all. Literature on social dilemmas refers to these individuals as free-riders 

(Hardin, 1968). The lack of cooperation in free-riding strategy could lie in different 

motivations, such as the desire to keep the best possible outcome, or even the fear of 

being a sucker (the belief that other participants will not cooperate, taking advantage 

from his contribution) (Kerr, 1983). 

Second, public goods non-rivality: the amount of use of the good by an 

individual does not affect others’ possibility to use the resource as well. In other 

words, once the good is provided, individuals can have access to the same amount of 

the good.  

The provision of public transportation is a good example of the tempting 

nature of the free-riding choice in public goods dilemmas. From a utilitarian 

perspective, enjoying the use of public transport without paying for tickets leads to 

the double advantage of saving money and benefiting from the service. Nevertheless, 

the spread of this behavior among a higher proportion of citizens results in a 

dramatic reduction of the service quality for the entire collective. The provision of 

the public goods can be ruled in two main ways, which directly affect the equilibrium 

of the game (Abele, Stasser & Chartier, 2010): they can be step-level or continuous. 

In step-level public goods, there is a set cut-point of contributions that needs to be 

reached in order to provide the collective good. If this minimum is not attained, the 

resource will not be available and all contributions will be lost. Conversely, in 
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continuous public goods no set amounts of contributions are required to provide the 

resource. Komorita and Parks (1996) provide two examples of step-level and 

continuous public goods we can face in everyday life. In the first case, consider the 

building of a bridge. Indeed, its full realization is possible only if the amount 

collected by taxpayers reaches a threshold, since a bridge represents a discrete entity 

that has to be complete in order to fulfil its main function. By contrast, an example of 

a continuous public good is given by the service provided by a non-profit 

association. In this case, the services will be provided anyway, but their quality will 

be proportional to the contributions.  

 

2.2 Commons dilemmas 

Commons dilemmas represent the opposite situation, as individuals have the 

temptation to gain a positive profit in the short-term, but if all individuals behave 

selfishly this will lead to a collective loss in the long-term. The most famous 

metaphor is the “tragedy of commons”, described by Hardin (1968): imagine there 

are n-herders sharing a pasture in which their cows graze. For each herder it is in his 

own personal interest to lead as many cows as possible onto the land; yet, if all the 

herders behave according to this logic, the common pool will be exploited, leading to 

the collective disaster. As public goods, commons dilemmas are non-excludable, but 

the main difference is that they are rival. This characteristic refers to the 

subtractability of benefits: individuals can harvest their own portion of the common 

source depending on the carrying capacity of the resource (Kollock, 1998). 
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An example of commons dilemma is the Braess paradox (Braess, 1968; Arnott 

& Small, 1994). It specifically regards transportation, since the common resource is a 

route of a traffic network. The Braess paradox is known as the counter-intuitive 

phenomenon in which adding a new route in a traffic network increases the traffic 

instead of reducing it (Braess, 1968; Morgan, Orzen & Sefton, 2009). 

In a typical Braess paradox-based game, participants take the role of 

commuters aiming at minimizing their travel time (Rapaport, Kugler, Dugar & 

Gisches, 2009; Gisches & Rapaport, 2012; Dal Forno & Merlone, 2013).  

In this section, we presented a definition of social dilemmas introducing public 

goods and commons dilemmas. In the next section, we will discuss the structural 

solutions of social dilemmas, underlining the crucial role played by group size on 

these dynamics. 

 

3. Structural solutions to social dilemmas: the role of group size 

In social dilemmas, structural solutions are changes in the rules that can 

influence cooperation rates (Kollock, 1998). Among the several changes proposed in 

the literature, we list iteration and identifiability, payoff structure, boundaries, 

sanctions and group size. In the following, we will focus our attention on group size 

for the following reasons. 

First, n-person interactions are complex, making cooperation more difficult to 

establish (Thompson, 2001). In fact, compared with dyadic mixed motives 

interactions, in multi-person social dilemmas defection becomes less costly when 

participants grow numerically and individuals are aware that costs are shared and 
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distributed among them. Moreover, coordination becomes harder to reach and 

individuals have less control over the situation. Finally, social dilemmas are riskier in 

comparison with two-person interactions because of the higher cost associated with 

others’ defection. 

Second, experimental evidences in literature present contrasting findings. 

Although it is commonly recognized that group size affects cooperation in several 

ways, there is a lack of a strong and straightforward explanation accounting for these 

mechanisms (Zelmer, 2003). Moreover, although there is a wide common agreement 

on the recognition of the influence of group size on the individual decision to 

cooperate in social dilemmas (Kollock, 1998), opinions on the direction of this 

relationship are not univocal (Schroeder, 1995). Recent findings (Barcelo & Capraro, 

2015) show how larger groups increase cooperation in a continuous public goods 

game while the opposite effect is observed in an n-person prisoner’s dilemma. The 

same contrasting findings can be found in Bonacich, Shure, Kahan and Meeker 

(1976), in Shank and colleagues (2015) and Yamagishi (1990). Contrasting findings 

are also present among results across different disciplines and the Braess paradox 

represents a good example (see Rapaport, Mak & Zwick, 2006; Nagurney, 2010). 

Table 1 reports a list of studies considering group size in social dilemmas in 

chronological order. The studies were selected by considering the ones that 

specifically investigated or manipulated the effect of group size in social dilemmas. 

With a few exceptions, all of them consider either public goods dilemmas or 

common dilemmas. The studies we consider are either experiments (E) or meta-

analysis (M) as reported in the fifth column of Table 1. The table helps to provide a 

general summary of inconsistent findings of studies accounting for group dimension 
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in social dilemmas. Finally, the signs reported in the last column summarize how 

group size affects cooperation rates. 

Third, solving social dilemmas in the real world requires flexible interventions 

to account for problems that are specifically related to different group dimensions 

(e.g., management of local, national and global resources). Finally, there is a lack of 

a comprehensive theoretical framework providing a model for understanding the 

interplay between the group dimension and the social dilemma situation. For 

example, Kelley and Thibaut’s Interdependence theory (1978) represents the most 

established conceptual framework through which years of psychological research 

contributed to the understanding of cooperation in mixed motive interdependence 

contexts. Although this approach has allowed researchers to highlight the role of 

psychological variables as personality differences (Messick & McClintock, 1968) 

and relationship-specific motives (Rusbult & Van Lange, 2003), according to Van 

Lange and Rusbult (2012), its central limitation is that its assumptions can rarely be 

extended to non-dyadic interactions. 

In this section, we presented the structural solutions to social dilemmas focusing 

on the critical role of group size on cooperation. In the next sections, we present the 

psychological aspects addressed to explain the negative and positive effects of group 

size.  

 

4. The negative effects of group size 

As discussed above, a central feature of social dilemmas is the presence of 

several individuals. According to Dawes (1980) and Brett (2007), competitive 
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dynamics are more difficult to control when several people are involved. The 

literature presents many studies showing that an increase of group size has 

deleterious effects on cooperation (e.g., Messick & McLelland, 1983b; Isaac & 

Walker, 1988; Kerr, 1989; Barcelo & Capraro, 2015).  

This negative impact of the presence of others on social decision-making has 

been widely explored from a social-psychological perspective. For example, 

according to Brewer and Kramer (1986) and Komorita and Parks (1996), the 

presence of large groups may have deleterious effects in such situations for three 

main reasons. 

First, individuals have concern for reciprocal behavior. As research on 

cooperation in the two-person prisoner’s dilemma game demonstrates (Nowak, 

2006), strategies based on strict reciprocity such as tit-for-tat are the most effective in 

promoting cooperation. In tit-for-tat, cooperation is always played as first choice and 

every further move reflects the direct reciprocation of the partner’s choices (Axelrod, 

1984). As stated in Wilson (1971, p.187) “when rewards are applied consistently 

and promptly to desired behavior and punishments to undesired behavior, behavior 

can be controlled very effectively”. This represents a crucial aspect in the case of 

larger numbers of individuals interacting together. In fact, the increased possibility of 

defection of the members is associated with the diminished control over direct 

reciprocation, so that the possibility to influence others’ behavior becomes unlikely. 

The second reason is diffusion of responsibility. In the seminal experiment of 

Darley and Latane (1968), the number of bystanders present in the experimental 

setting was inversely related to participants’ helping behavior. The explanation of the 

so-called bystander effect based on diffusion of responsibility reflects the idea that, 
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in the presence of others, individuals feel less personally responsible for what 

happens in the social environment because others are called to intervene too. In terms 

of collective performance in social dilemmas, individuals may act under a similar 

logic, considering their contributions less critical and resulting in a more selfish 

behavior (Komorita & Parks, 1996).  

The third antecedent to the noxious effect of group size on cooperation can be 

represented by the de-individuation of participants. Studies on crowds claim how 

individuals are more likely to feel anonymous and de-individuated when immersed in 

situations together with a huge number of people, intensifying substantial 

consequences on social behavior, even resulting in performing anti-social and 

aggressive actions (Zimbardo, 1970). In terms of social dilemmas, this state of mind 

could undermine one of the main elements that discourage people from free-riding: 

the undertaking of the social cost of one’s own actions and the consequent social 

shame associated with the defection. Indeed, in large groups it is almost impossible 

to understand who is defecting and people are thus de-individuated (Hamburger, 

Guyer & Fox, 1975). 

In this section, we outlined the literature on the negative effects of group size 

on cooperation presenting concern for reciprocal behavior, diffusion of responsibility 

and de-individuation processes as the main psychological responsible mechanisms 

identified to explain these findings. However, as we will see in the next section, 

under specific conditions large groups may also have a positive effect on 

cooperation.  
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5. The positive effects of group size 

The contrasting nature of group size has been revealed in some laboratory 

experiments, when considering social identity, communication and perceived self-

efficacy. 

A study conducted by Brewer and Kramer (1986) examined the role of group 

size, social identity and decision framing. The researchers used groups of seven and 

31 participants and used both a public goods and a commons dilemma. The main 

finding was that the negative effect of group size was related to cooperation only 

when the problem was presented as a public goods dilemma compared with the 

condition in which it was framed as a commons. In particular, these authors did not 

find a negative effect of the dimension of the group when the problem was framed as 

a commons dilemma and thus cooperation increased in larger groups when social 

identity was salient. According to their discussion, in commons dilemmas the 

presence of large groups makes more salient the collective risk and losses of the 

harvesting behavior, whereas in public goods an effect of diffusion of responsibility 

is more likely to occur (Brewer & Kramer, 1986).  

Another factor that seems to elicit cooperation with the increase of group size 

is communication. Recently, in a meta-analysis on the role of communication in 

social dilemmas, Balliet (2010) focused on the effect of different types of 

communication on cooperation. According to the meta-analysis, when considering 

group size as a moderator of the relationship between communication and 

cooperation, groups of larger sizes increase cooperation rates (2010). Therefore, 

when individuals are given the possibility to communicate, even before or during the 
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deliberation, larger groups are more cooperative than smaller ones. In this work, the 

author proposes two different reasons to account for this phenomenon. First, it is 

possible that engaging in a conversation on the ongoing dynamics increases the sense 

of self-efficacy and the perceived sense of being critical for the group even in large 

groups (Kerr, 1989). This idea is also endorsed by evolutionary theory, according to 

which large groups may enhance distal mechanisms as factors related to human 

evolution (Gintis, Smith, & Bowles, 2001). In fact, the act of communication can be 

seen under the lens of costly signalling theory, which considers altruistic acts as a 

means of affirming one’s own social status or to communicate to others information 

about the self in order to be considered a potential cooperative. By contrast, a 

previous study on communication and group size conducted by Liebrand (1984) 

showed no differences between cooperation rates among the conditions. 

The third crucial dimension considered in literature in relation to positive 

effects of group size in social dilemmas is self-efficacy. In a study conducted by 

Sanna (1992), the author tried to integrate the social loafing and social facilitation 

paradigms through a model accounting for self-efficacy (Bandura, 1977). According 

to this model, self-efficacy can explain the different pattern of behaviors shown in 

large groups. In particular, it supports the idea that individuals experiencing high 

self-efficacy in a group promote social facilitation, whereas low self-efficacy 

increases social loafing processes, because of perceiving one’s own contribution as 

less critical for the overall result. Kerr (1989) demonstrated that in social dilemmas 

the perception of self-efficacy decreases in large groups, even if the payoff structure 

actually shows an opposite trend. In other words, individuals tend to have an 
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“illusion of efficacy” in small groups, regardless of the actual interdependence 

situation. 

In the social dilemmas literature, we can find several studies in which 

increasing self-efficacy in larger groups leads to positive effects on cooperation (e.g., 

Erev & Rapoport, 1990; De Cremer & Van Dijk, 2002). Moreover, in the studies 

showing a positive impact of group size on cooperation, together with group identity 

and communication, self-efficacy has been considered to play a crucial role (Balliet, 

2010; Brewer & Kramer, 1986). Following Messick and Brewer’s words on social 

identity (1983c, pp.28): “when individuals feel that their actions are representative 

of some larger social entity, the perceived impact of those actions is magnified and 

the individual’s sense of personal responsibility for collective outcomes enhanced”. 

Moreover, considering the relation between group size and communication, Balliet 

(2010, p. 53) hypothesizes that this factor may enhance a feeling of self-efficacy and 

“then an individual may sense that their contribution is critical to attaining the 

public good”.  

In this section, we presented some crucial psychological dimensions considered 

when the effect of group size on cooperation is positive. In such situations, 

communication, social identity and self-efficacy seem to play a key role in promoting 

the positive relation between group size and cooperation. 

 

6. Conclusions 

Contrasting findings emerged from our review of the experimental evidences 

investigating the role of group size in social dilemmas. In several studies, the number 
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of participants seems to have a negative impact on cooperation rates (e.g., Messick & 

McLelland 1983b; Hamburger, Guyer & Fox, 1975; Bixenstine et al., 1966). 

However, the literature also presents studies in which group size has no effect 

(Liebrand, 1984) and, more surprisingly, a positive one on cooperation (Brewer & 

Kramer, 1986; Bonacich, Shure, Kohan & Meeker, 1976). From our perspective, a 

review of group size has both theoretical and practical implications. 

From a theoretical point of view, although social dilemmas are rooted in social 

interaction involving more than a dyad, there is a lack of theoretical framework 

accounting for group dimension. Our review aims at contributing to literature as a 

starting point for developing new theoretical frameworks that can account for the 

different trends presented in the literature and to explain the role of the psychological 

mechanisms related to group size. Social psychological explanations may be useful 

not only to understand findings from laboratory experiments, but also to provide an 

interpretation of the insights from other disciplines as sociophysics (e.g., Nagurney, 

2010). The main practical implication is related to design interventions to solve 

social dilemmas in the real world. In this case, understanding the risks and the 

strengths of particular group configurations may lead to more efficient solutions. 

Moreover, the review provides a basis for future experimental studies aiming at 

understanding some specific psychological mechanisms related to group size, or the 

relation among them.  

Although each dimension mentioned in the review may play a crucial role in 

understanding the role of group size, our work presents some limits. First, the 

presence of ambiguous results can be attributed to methodological problems that 

arise within the study of the specific effect of group size rather than psychological 
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factors. The main question lies in the difficulty in isolating this variable in a social 

dilemma (Colman, 1995). Second, we focused on studies that present different group 

sizes. For this reason, different psychological processes could underlie them, besides 

the difficulties in making proper comparisons.  

Since most of the dilemmas that individuals face in everyday life take place on 

a large-scale (e.g., pro-environmental behavior), further research on the role of group 

size deserves to be done to elaborate effective strategies for promoting a sense of 

self-responsibility and, thus, cooperation. In particular, both theoretical advances and 

further empirical research are needed, holding together results of different disciplines 

and integrating the several psychosocial dynamics involved in this context. 
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