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Abstract 

We describe and empirically investigate a hybrid social dilemma that merges give-some and 

take-some dilemmas by allowing individuals to choose to either give or to take resources from a 

shared resource pool. Study 1 finds that (a) group size increases the inequality among group 

members and the likelihood of creating the public good, while reducing the amount of wasted 

resources; (b) larger bonuses increase provision rates; and (c) asymmetry in the wealth 

distribution of the group members induces higher levels of inequality of the final outcomes. 

Following the logic of appropriateness, players with high (low) endowments were more likely to 

give toward (take from) the shared resource. Study 2 finds that the tendency of the players with 

high (low) endowments to give (take) is amplified as the difference between endowment levels 

increased, and the players’ behavior is correlated with, and predictable from, independent 

judgments of what is perceived as appropriate. 

 

 

Keywords: environmental uncertainty, give-some dilemmas, hybrid social dilemmas, logic of 

appropriateness, social dilemmas, social uncertainty, take-some dilemmas  
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In the villages of Eastern Europe, it was custom before the New Year for a messenger to go from 

house to house with a sack. Those who could afford it put coins in the sack; those who were poor 

took coins from the sack. No one was embarrassed because he was poor. Every family had money 

to buy the things they needed to celebrate the holiday (Saypol, 2009).  

In Pennsylvania, New Jersey, and Maryland, where blackouts are common, eleven large utilities firms 

combine their energy reserves together into a shared power pool, where energy may be supplied to 

and withdrawn from the pool freely as each company stands in need. Ideally every firm would have 

energy to supply their clients (Pyatt, 1994).  

Several nation-wide hotels seek to enhance their competitiveness through creating a shared 

customer database: each hotel partner can contribute contact information and draw contact 

information of potential clients from the database (Chathoth & Olsen, 2003). 

These scenarios remind us that many of the most prevalent challenges we – as individuals or 

as members of groups and organizations – face involve the management of shared resources: 

goods that provide benefits to everyone within a collective and that are maintained by joint, 

cooperative efforts. However, the management of shared resources induces social dilemmas – 

situations where individual and collective interests are at odds (Dawes, 1980). In the charity 

example described above, some people may be tempted to not put any (or little) money into 

the sack while others are tempted to take too much. If too few people put money in the sack 

and/or others take too much from the sack, those in need would be without money for the 

holiday and everyone would be unhappy with the outcome (and, maybe, experience regret).  

Social dilemma researchers distinguish between take-some and give-some dilemmas.
1
 In 

a take-some (TS) dilemma individuals are tempted to enjoy a short-term, private benefit at the 

expense of the collective incurring long-term costs (Dawes, 1980). The management of a 

commons resource pool is a typical TS dilemma (Hardin, 1968; Ostrom, 1990). A give-some 
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(GS) dilemma occurs when individuals are tempted to defer short-term, private costs at the 

consequence of the collective not receiving a long-term benefit (Messick & Brewer, 1983). The 

production of public goods is a typical GS dilemma (Olson, 1965).  

Typically, scholarship treats the GS and TS paradigms as distinct and fully defined by the 

participants’ tasks: In a GS (TS) dilemma participants can only give (take) resources toward 

(from) a shared pool. While maintaining this distinction allows the comparison of perceptions of 

and behavior in these two dilemmas (Au & Budescu, 1999; De Dreu & McCusker, 1997; van 

Dijk & Wilke, 1995), many real-world social dilemmas allow individuals greater flexibility in 

their choice of action. Specifically, social dilemmas – such as those summarized in the beginning 

of this paper – provide opportunities to either give to, or take from, a shared resource. Cross and 

Guyer (1980) referred to these situations, that share elements of multiple dilemma types, as 

hybrid social dilemmas, and they are viewed by some as a better representation of the “increased 

complexity of [resource management in] … modern societies” (Rasmussen, 2008, p. 89). Despite 

nearly three decades of discussion about the necessity of understanding them (Costanza, 1987; 

Hallsworth, 1996; Cross & Guyer, 1980; Rasmussen, 2008), hybrid social dilemmas remain 

understudied.  

The current paper reports two studies of a hybrid social dilemma that merges the GS and 

TS dilemmas into the Give-Or-Take-Some (GOTS) dilemma. In the GOTS paradigm, 

participants choose to contribute or take resources from the shared pool, and a common bonus is 

provided when there are sufficient contributions to meet the requests for consumption.  

Next we define the GOTS dilemma and discuss it in relation to existing social dilemma 

literature. Then we provide predictions regarding group and individual behavior and report our 
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empirical findings. We conclude by discussing the implications and future research directions 

brought to the fore by the GOTS dilemma.  

The Give-Or-Take-Some Social Dilemma 

Description and Notation  

Setup. Consider a group of n players (n > 2) each of whom has a (non-negative) 

endowment, ei, (ei ≥ 0 and i = 1… n). Endowments can be conceptualized as private resources 

e.g., money, energy, goods, or ideas.  

Information. The size of the group, n, the distribution of the endowments in the group, ei, 

(i = 1… n), and all the rules of the game are known to all actors
2
.  

Actions. Each player i in the group can “contribute” ci ≥ 0 points, and / or “request” ri ≥ 0 

points.
3
 Let (ci–ri) be the player’s final “net” action. If it is positive the actor contributes to the 

resource; if it is negative the actor makes a request from the resource; if it is 0, the actor takes no 

action. Thus, by virtue of their actions they can be described as givers, takers, and observers. All 

players take actions privately, anonymously and without communicating with the others. 

Although the players may make their decisions at different times, they are revealed 

simultaneously for the determination of payoffs (see below).  

Payoffs. We assume that there are no shared resources in the pool before, or in the 

absence of, the players’ actions, so the size of the pool depends exclusively on the total amount 

of net contributions, T = (ci – ri), of the group. Consider two distinct cases:  

(1) If the total net contribution is large enough to meet the requests, that is, if T  0, all 

requests are granted. In addition to the portion of the endowment not contributed, or the 

amount requested, every player of the group receives a positive bonus, b. 
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(2) If the total contribution is less than the total requests, that is, if T < 0, the requests are not 

granted, all contributions are lost and the bonus is not provided.
4
  

Thus, the individual payoff function can be represented as: 

Pi = (ei − ci) +  (ri + b), where  = 1 if T  0 and  = 0 if T < 0.    (1) 

In principle the bonus, b, needs not be of the same nature as the resources. In many 

situations the mere satisfaction experienced by all members of the groups when everyone’s needs 

are fulfilled efficiently (with no waste and other penalties) is a major part of the bonus. For 

example, in the power pool example the bonus may consist of concrete monetary benefits (e.g., 

some tax breaks) to be shared by all, but it also reflects non-monetary components such as the 

sense of security achieved by all the members. For our purposes we express the bonus in 

comparable units and incorporate it in the payoff function. 

Relation to Existing Social Dilemma Forms  

Being a hybrid social dilemma, the GOTS dilemma builds directly on the GS and TS 

dilemmas. From the perspective of those who contribute resources (ci > ri) this is a GS dilemma 

with an uncertain provision threshold (e.g., Wit & Wilke, 1998), whose value depends on the 

behavior of the others. The provision threshold is a random variable that can take any value 

between 0, when no player makes any requests, and (ej – ei) when the total amount requested 

matches the total endowments of the other (n-1) members of the group.
5
  

From the perspective of those who request resources (ci < ri), this is a TS dilemma with 

an uncertain pool size (e.g., Rapoport et al., 1992), where the size depends on the amount of total 

contributions that can take values between 0, when no player makes any contribution, and (ej-

ei) when the others contribute all their endowments. Note that if the endowments are unequal 

then the bounds on the unknown provision threshold and / or the resource size vary across 
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individuals as a function of the quantity (ej-ei): the higher (lower) one’s endowment, the lower 

(higher) the uncertainty the individual faces.  

A unique feature of the GOTS paradigm is its treatment of various sources of uncertainty. 

Social dilemmas researchers distinguish between social and environmental uncertainty (van Dijk 

et al., 2004). Social uncertainty (sometimes called strategic uncertainty) refers to lack of 

knowledge about how others facing the same social dilemma will behave, and it is always 

present in social dilemmas (Chen, Au, & Komorita, 1996). More recently, scholars have also 

studied the effects of environmental uncertainty: the lack of full knowledge about important 

parameters of the dilemma’s structure (Messick, Allison, & Samuelson, 1988; van Dijk, Wit, 

Wilke, & Budescu, 2004). The two most common environmental uncertainties relate to the size 

of shared resource and the provision threshold necessary to produce and/or maintain it.   

Experimental research examining cooperation behavior in TS dilemmas with uncertain 

pool size consistently shows that (ceteris paribus) as the uncertainty about the size of the 

common resource increases the average amount taken from the pool increases, takers are less 

efficient in managing the commons, and the commons is more likely to be overused (e.g., 

Gustafson, Biel, & Gärling, 1999; Rapoport et al., 1992; Suleiman & Budescu, 1999). 

Experiments studying behavior in GS dilemmas with uncertainty about the amount of 

contributions necessary to produce, or maintain, the shared resource found that (ceteris paribus) 

as uncertainty surrounding the provision threshold increases the average contribution toward the 

shared resource decreases and the shared resource is less likely to be created and sustained (e.g., 

McBride, 2006; Suleiman, Budescu, & Rapoport, 2001; Wit & Wilke, 1998).  

In traditional TS and GS dilemma research, environmental uncertainty is attributed to 

exogenous factors such as natural or economic forces (e.g. how large are the underground 



GIVE-OR-TAKE-SOME DILEMMA 8 

 

water reserves in a certain region? How large is the demand for blood in a certain 

community?). Participants (in experiments and in real life) often know little about these 

forces, and may treat them in qualitatively different ways from the more familiar behavioral 

and psychological factors that affect social uncertainty. The GOTS dilemma creates situations 

where environmental uncertainty is endogenous as it is associated exclusively with strategic 

human behavior: the threshold necessary for “the givers” to provide (or sustain) the shared 

resource is a function of the amount requested by “the takers”. Conversely, the size of the 

pool for “the takers” is a function of the amount contributed by “the givers”.  

Gustafson and Budescu (2003) studied a special case of the GOTS game to determine 

whether internalizing the environmental uncertainty produces behaviors similar to those obtained 

in previous social dilemma research where environmental uncertainty was due to external 

sources. To test this hypothesis 72 students at Göteborg University were assigned to be either 

givers or takers in the context of a GOTS dilemma and played a series of games with n = 6 

players, but with various distributions of givers and takers. In each game the givers could 

contribute any number of points from their endowments and could keep all the points that they 

decided not to contribute, and the takers could request any number of points. On average, the 

givers over contributed (Mean Contributions-Mean Requests = 43), leading subjects obtaining 

their requests (and the bonus was provided) in 75% of the cases. The individual requests and 

contributions conformed to expectations: (1) Requests and contributions displayed the predicted 

sensitivity to the size of the two groups; (2) The individual requests and, to a somewhat lower 

extent, the contributions reacted to the uncertainty about the behavior of the other group 

similarly to the way in which subjects act in studies involving exogenously induced uncertainty; 

(3) Requests and contributions reacted quite similarly to the changes in the size of the two sub-
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groups so in most cases there was a good match between them (with some level of over-

contribution). The best (almost perfect) match was found when the number of givers and takers 

was equal and all givers have equal endowments, suggesting that symmetry (within and between 

groups) facilitates coordination.  

The Current Research 

We report two studies of the GOTS dilemma. Our first objective is to examine how 

structural factors – group size, bonus size, and distribution of endowments – affect the groups’ 

ability to (1) create the added benefits of cooperation, (2) achieve efficient use of resources, and 

(3) redistribute resources across group members. Because the GOTS dilemma permits flexibility 

of giving or taking, our second objective is to understand how an individual’s choice of action is 

influenced by the pertinent structural factors mentioned above. Study 1 examines primarily the 

first objective and begins to address the second objective. Study 2 focuses primarily on the 

second objective.  

Study 1 

GOTS Structure and Group-level Outcomes 

We examine the relationship between group size, bonus size, and distribution of 

endowments and several group-level outcomes. These structural factors were selected for several 

reasons. First, as suggested by the description in the previous section, these factors define the 

basic structure of the GOTS dilemma. Second, across decades of social dilemma research, these 

factors consistently appear in literature review articles suggesting the field’s continued 

recognition of their importance (Kollock, 1998; Messick & Brewer, 1983; Van Lange, Liebrand, 

Messick, & Wilke, 1992; Weber, Kopelman, & Messick, 2004). Third, their aptness is confirmed 

by their prominence in real-world case studies of GOTS-like dilemmas. For instance, the 
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distribution of endowments (being wealthy or poor) and perceived rewards were suggested as 

causes of struggle and dissolution of the United Order among early-Mormon pioneers: members 

of the Order came from different economic strata and made donations and requests (of food, live-

stock, and money) from a communal storehouse to survive and prosper (Geddes, 1924). Group 

size was suggested by Wren (1967) as an important influence in the efficiency and sustainability 

of shared power pools in the Eastern United States. 

We study three group-level outcome variables: provision rate, inefficiency, and group 

inequality. The first dependent variable – Provision Rate – is the group’s likelihood to produce 

(or sustain) the shared resource. This, of course, is the primary reason groups attempt collective 

action: if the total contributions match, or exceed, the total requests and the bonus is provided, 

the benefits of the resource (and the bonus) are shared by everyone in the collective; e.g., 

enhanced profits of hotels generated by sharing client contact lists. A second variable is the 

discrepancy between the collective’s performance and the optimal solution (Group Inefficiency). 

The interest of (in)efficiency is due to the realization that in many cases excess benefits from the 

resource cannot be (or are not easily) reallocated after provision (Wilke, 1991), and suboptimal 

performance is costly. Lastly, collective action is often a mechanism to reduce inequality among 

members in groups, organizations, and societies (Baland & Platteau, 1999; Olson, 1965), so it is 

natural to study the inequality (or redistribution) of wealth in the groups (Group Inequality), as a 

function of their actions.  

Group-level Hypotheses 

Effects of group size. The public-goods literature finds that as groups increase in size 

individuals become more hesitant to cooperate and less able to coordinate actions (Franzen, 

1995; Knez & Camerer, 1994). Three explanations are provided for this negative relationship. 
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First, opportunists may attempt to free ride off of others’ cooperative behavior (Cadsby & 

Maynes, 1998). Second, as the size of the group increases transaction costs rise (Heller & 

Eisenberg, 1998) making it increasingly difficult to coordinate resources efficiently and 

effectively (Bechky & Okhuysen, 2009). Third, larger groups increase the uncertainty about how 

others will behave (Messick & Rutte, 1992) and, as social uncertainty increases individuals 

become less willing to do what is best for the collective and more likely to choose actions they 

perceive to be best for themselves (McCarter & Northcraft, 2007; Sniezek, May, & Sawyer, 

1990). McCarter, Rockmann, and Northcraft (2010) find support for the claim that group size 

increases defensive defection behavior and breakdowns of collective action. In their study, 

subjects played a threshold public-goods dilemma in groups of size 2 or 8 and were asked to 

explain their reasons for either cooperating or defecting. Cooperation significantly fell as group 

size increased, and the proportion of subjects indicating their reason for defection was fear that 

others would defect rose (from 44% in 2-player groups to 71% is 8-player groups). These 

findings suggest that large groups would have greater difficulty in providing the bonus, be less 

efficient in their allocations (i.e., surpluses and shortages of resources are more likely in larger 

groups), and generate greater group inequality. 

Hypothesis 1: As group size increases (a) Provision rate will decrease, (b) Groups will 

become less efficient, and (c) Group inequality will increase. 

Effects of bonus size. Bonus size refers to the additional benefits shared by the collective 

members as a reward for successful management of the shared resource. As the potential benefits 

(or rewards) for cooperating increase in relation to the benefits of defecting, individuals have 

greater incentive to cooperate (Komorita, Chan, & Parks, 1993; Zeng & Chen, 2003). Indeed, 

Yamagishi and Sato (1986) found that as bonus size increased individuals contributed more often 
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toward the provision of the public good. We expect similar results regarding efficiency, but have 

no expectations regarding inequality. Thus, 

Hypothesis 2: As bonus size increases (a) Provision rate will increase, and (b) Group will 

become more efficient (inefficiency will decrease). 

Effects of group composition. Group composition research distinguished between 

surface-level differences (e.g., gender and ethnicity of group members) and internal differences – 

such as the amount of influence and power individuals possess within a group (Lovagila et al., 

2005). We focus on one internal source of differences among group members: endowment 

asymmetry (or heterogeneity of endowments, Levati, Sutter, & van der Heijden, 2007). 

Typically, asymmetry is due to the fact that parties in real-world social dilemmas are not equally 

wealthy (van Dijk & Wilke, 1995). Those with higher endowments often perceive themselves 

(and are perceived by others) as being more influential (or critical) in fostering collective action 

is social dilemmas compared to those with low endowments (De Cremer, 2007).  

These perceptions of influence as a function of endowment levels may affect subsequent 

individual behavior. In symmetric (homogeneous) situations it is easy and natural to invoke 

simple social decision heuristics; e.g., everyone contributes (takes) equal amounts of resource 

units (to / from) the shared pool. Asymmetry introduces special challenges (see van Dijk et al. 

2004, for a review) as there is ambiguity about what constitutes a “fair”, “right” or “appropriate” 

course of action (Messick, 1993). This ambiguity can push individuals into self-serving 

interpretations of what is fair, right, or just so they take more or give less (Wade-Benzoni, 

Tenbrunsel, & Bazerman, 1996). Thus: 
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Hypothesis 3: As groups are more asymmetric (heterogeneous) in terms of endowments 

increases (a) Provision rate will decrease, (b) Group inefficiency will increase, and (c) 

Group inequality will increase. 

GOTS Structure and Individual Choice Behavior 

The action an individual takes – give, take, or pass – is contingent upon their endowment 

and its location in the distribution of endowments in the group. More specifically, we 

conceptualize the endowment level as an enactor of a role schema. Role schemas are cognitive 

structures that organize one’s knowledge about behaviors perceived appropriate and expected to 

accompany a person in a social role (Fiske & Taylor, 1991, p. 119). If one perceives him/her self 

to be in a particular role, one is more inclined to behave in a way that is considered appropriate 

to that role, and various cues and symbols can activate this perception. 

Role schemas are directly related to recent social dilemma research utilizing the logic of 

appropriateness (Weber, Kopelman, & Messick, 2004). March’s (1994) logic of appropriateness 

framework assumes that behavior is patterned after a system of role classifications, and these 

roles are socially constructed (Montgomery, 1998). An individual’s decisions are in response to a 

question the individual asks sub-consciously, namely “what does a person like me do in a 

situation like this” (Messick, 1999, p. 14)? The phrase “a person like me” highlights the fact that, 

in any given situation, individuals seek to understand their role. Once a role is determined, a 

person is more likely to behave according to what is perceived as appropriate in that role. 

Uncertainty about what behaviors are appropriate is reduced (March & Olsen, 2004). 

Individual-level hypothesis 

Weber and colleagues’ (2004) application of the logic of appropriateness to social 

dilemmas suggests that an individual’s endowment would be perceived as a cue for the 
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individual’s role in a social dilemma. Individuals with low endowments may perceive 

themselves as needy and be more inclined to make requests and demands, while those with high 

endowments may perceive themselves as privileged and be more likely to contribute resources to 

assist those in need. Thus, 

Hypothesis 4: Individual behavior will be a function of one’s endowment: individuals with 

high endowments will be more likely to contribute resources compared to those with low 

endowments and individuals with low endowments will be more likely to request resources 

compared to those with high endowments. 

Method – Study 1 

Sample and Design 

One-hundred twenty undergraduate students at a large mid-western university in the 

United States (46% male, average age = 21), some of whom were enrolled in an introduction 

psychology course and others who were enrolled in two upper-level business courses, 

volunteered in exchange for extra credit and/or the opportunity to receive money based on their 

decisions. 

Each participant played a sequence of games in a within-subjects mixed factorial design, 

but not every participant played all games. Participants were randomly assigned either a high 

(100 points) or a low (50 points) endowment (Endowment Size). We refer to the two types of 

players as High and Low, respectively. Each player participated in 16 different rounds / games, 

and the endowment was replenished to its original value for every game. The 16 rounds involved 

different partitions of 12 players (6 Low and 6 High and labeled A, B, ... K, and L) separated into 

two mutually exclusive sub-games. These partitions defined 31 games with various numbers of 

High and Low players, which we denote as nh and nl, respectively. Table 1 displays the games 
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played in each round. It shows how the 12 players were partitioned into the two sub-games, as 

well as the nh / nl, ratio and the bonus, for each round. For example, in round 2, five players with 

high endowments (A, B, C, D, E) were matched with 3 players with low endowments (G, H, I) 

for sub-game 1 (nh / nl = 5/3), and the other High player (F) was matched with the remaining 3 

Low players (J, K, L) for sub-game 2 (nh / nl = 1/3). Table 2 shows all 26 distinct games defined 

by this design. They involve, in addition to the large game (nh = nl = 6) all 25 combinations of 1 

≤ nh and nl ≤ 5 with the 5 symmetric games (nh = nl) being played twice.  

[INSERT TABLES 1 AND 2 ABOUT HERE] 

This table allows us do define and explain the key independent variables manipulated: 

Group size. Group size is, simply, the sum of nh and nl in a particular game.  

Bonus size. The bonus was determined for every game as bi = {100 – [(nhi × 100) + (nli 

× 50))] / (nhi + nli)}f, where i denotes the game. Referring to Table 1, for example, in round 1, all 

players took part in the large (nh + nl = 12 players) game. The nh / nl ratio = 6 / 6, and the bonus 

was [100-(6×100 + 6×50) / (6 + 6)] = (100-900/12) = 25.  

Asymmetry of group composition. Our definition reflects the discrepancy between the 

number of High and Low players (relative to group size): Asymmetry = |nh - nl| / (nh + nl). Thus, 

asymmetry is 0 when nh = nl, and it increases as the mismatch between the two increases, 

without regard to the direction. In cases where there are only two endowments this measures is 

almost perfectly negatively correlated (r = -0.96) with the variance of the n endowments.  

Procedure  

Participants were ran in groups ranging in size from 3 to 15, They were escorted into the 

laboratory individually and provided written instructions.
6
 In situations where the number of 

participants in a given session was too small, they were informed that they would be paired with 
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other participants’ choices that had been made in previous sessions. Post hoc t-tests confirmed 

that there were no significant differences between the two sets of participants on any of the 

dependent variables examined, and we do not distinguish between them in the analysis. Games 

were presented in two fixed pre-determined orders. Post hoc t-tests confirmed that there was no 

significant order effect on any of the dependent variables examined. Therefore, we combine and 

analyze all sessions together.  

The instructions explained that the study consists of a series of independent games. For 

each game, participants were informed about the total number of players and the distribution of 

endowments across all players. They were also reminded of their endowments (either 100 or 50 

points). Participants were told that they could retain (all, some, or no) points in a private pool, 

allocate (all, some, or no) points to a joint pool, or request (any number of) points from the joint 

pool.
7
 All points allocated to the personal account were theirs to keep, and points contributed to 

the joint account would not be returned. If the total amount of points contributed to the joint 

account in any game met or exceeded the total amount of points requested, all requests made in 

that game would be provided, and a bonus would be provided to all. However, if the total amount 

of points in the joint account fell short of the total requests, no requests would be granted, 

contributions were lost, and there would be no bonus. After reading the instructions participants 

completed a quiz involving several hypothetical game scenarios. The experimenter provided the 

correct answers and answered any additional questions. The participants made, at their own pace, 

the point allocation decisions for all 16 rounds privately and anonymously.  

Because our hypotheses relate to one-shot GOTS dilemma games, no feedback was 

provided to participants during the sessions. Participants were told that one game would be 

chosen to determine payoffs after all games were played. The players’ payoffs were calculated 
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on the basis of the requests and contributions, and the points earned in that game were converted 

to money, at the rate of 25 points = $1. Finally, participants were debriefed, paid, and dismissed. 

A subset of participants (n = 58) received course credit while others (n = 76) received a flat 

participation fee ($8). In addition, all players received the amounts they won on the game 

selected for payment. A session took on average 45 minutes to complete, and the average 

individual payout was $9.  

Results – Study 1 

Operationalization of Dependent Variables and Descriptive Summaries  

Provision rate. The mean provision rate of the bonus across all games and groups is 40%, 

which is considerably lower than the 75% reported in Gustafson and Budescu (2003). 

Group inefficiency. Group inefficiency is defined as |Net Group Contributions| / Group 

Endowment. Inefficiency is 0 in cases where the contributions and requests match, and increases 

as a function the level of mismatch between the two. This formulation focuses on the players’ 

ability to properly coordinate their behavior. The division by the total group endowment adjusts 

for difference in group size and distribution of endowments, so this is a relative measure of 

inefficiency.
8
 The mean inefficiency is 15% (median = 17%). Precise matching is obtained in 

less than 3% of the cases, but almost 28% of the games are very close to matching (Group 

inefficiency ≤ 5%). 

Group inequality. Lastly, group inequality is measured as the Log [(Variance of payoffs) 

/ (Variance of endowments)]. This measure is positive (negative) if the variance of the final 

payoffs is larger (smaller) than the original variance of the endowments and measures whether 

the group interaction increased or reduced the original inequality in the players’ endowments (it 

is 0 if the variance is unaffected).
9
 In 47% of the games the inequality among players increased 
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as a result of the GOTS interaction (it was reduced in 43% of the games and unchanged in 9% of 

them). The mean (within group) inequality was 0.10 which is significantly greater than 0 by a 

one-sided test (t9 = 2.07; p < 0.05). 

Tests of Hypotheses  

When testing group-level hypotheses, we aggregate the behavior of all the participants in 

a particular group and game (e.g., all 12 participants in group 3 in game 1), and analyze results of 

10 groups who played 26 games each (see Table 2).
10

 The effects of the various factors on the 

outcome variables were estimated jointly in multiple predictor models (including group size, 

asymmetry and bonus as predictors) but we report the results separately for each factor to 

facilitate interpretation of the various hypotheses. We used Generalized Estimating Equations to 

model our rate of provision. In this analysis we assumed an exchangeable covariance matrix with 

the game as the repeated factor (Ballinger, 2004). In the analysis of the continuous variables – 

such as group inefficiency – we used hierarchical (mixed) linear models with random intercepts 

(to accommodate differences between groups) that assumed a compound symmetric covariance 

matrix with the game as the repeated factor (Raudenbush & Bryk, 2002).  

Group-Level Hypotheses 

Group size effects. Recall that group size is the sum of nh and nl. To facilitate 

interpretation we present some of the results as a function of these two counts (in addition to 

their sum). The results confirmed a negative relationship between group size and provision rate 

(χ²1 = 14.27, p < 0.05) showing that provision rate is higher in smaller groups compared to larger 

groups, as shown in Figure 1. The figure suggests that the provision rate is more sensitive to the 

number of High players than the number of Low players. This is confirmed by the respective 

correlations (r = 0.28 with nh and r = -0.05 with nl).  
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Contrary to our prediction, group size was a significant, negative predictor of inefficiency 

(t297 = -3.72, p < 0.05). On average, inefficiency decreased as the size of the group increased: 

more efficient solutions are achieved with larger groups, although the relation is not strictly 

linear (In fact the quadratic term of group size was significant). Figure 2 plots the mean 

difference between contributions and requests, normalized by total endowments as a function of 

nh and nl. Group size was a significant, negative predictor of excess contributions (t297 = -3.05, p 

< 0.05). As group size increases the degree to which contributions fall short of requests 

increases. The figure suggests that this difference is more sensitive to the number of High players 

than the number of Low players, as confirmed by the respective correlations (r = -0.24 with nh 

and r = 0.01 with nl).  

Group size is also a significant (positive) predictor of the inequality among group 

members (t297 = 2.40, p < 0.05). On average, as groups get larger the inequality between 

members increases. This relationship is displayed in the left panel of Figure 3. The right panel of 

the figures highlights the fact that group inequality is highly sensitive to the number of nl and nh 

players, as we discuss below in the group composition section.  

[INSERT FIGURES 1 – 3 ABOUT HERE] 

Bonus size effects. We confirmed the predicted positive effect of bonus size on 

provision; χ²1 = 11.14, p < 0.05. Bonus size had no effect on inefficiency.  

Group composition effects. We did not find the predicted drop in provision rate and 

increase in inefficiency as a function of group composition. However, group composition had a 

clear effect on group inequality (t297 = 4.50, p < 0.05), as shown in Figure 4: On average, higher 

asymmetries increase the within-group inequality. Panel B of Figure 3 provides a more refined 

view: Note that when nl and nh are closely matched the inequality among group members does 
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not increase (in some cases it is reduced quite drastically). On the other hand, in groups with a 

high mismatch between nl and nh, the inequality among group members increases when 

resources are re-allocated through the GOTS interaction. The pattern is more pronounced when 

nh > nl.  

[INSERT FIGURE 4 ABOUT HERE] 

Individual-Level Hypotheses 

Endowment effects. The distribution of actions taken by the individual participants as a 

function of their endowments, across all games, is displayed in Table 3. As predicted 

(Hypothesis 4), the distribution of actions is affected by the endowments; χ²2 = 64.94, p < 0.05.
11

 

The modal action of the Low players is to request (50%), and of High players is to contribute 

(44.6%), but in both groups there are considerable minorities of cases where participants take the 

opposite action: Low players contribute on 27.2% of the cases and High players make requests in 

36.9% of the games. Clearly, High players are more ambivalent than their Low counterparts 

regarding the “appropriate” action.  

[INSERT TABLE 3 ABOUT HERE] 

We also analyzed the participants’ actions at the game level. Since the rate of “no action” 

is essentially uniform across conditions (see Table 3), we focused on a simple index of the 

tendency to contribute, rather than request (ignoring no actions), CRI:  

 CRI = (# of Contributors - # of Requestors) / (# of Contributors + # of Requestors).  

This index ranges from -1 (all requests) to + 1 (all contributions) and is centered at 0 (equal 

number of requests and contributions). We submitted CRI to an ANOVA to assess how it is 

influenced by the endowment and group composition. We found significant and additive effects 

for endowment (F1, 16 = 57.56, p < 0.05), nl (F4,16 = 5.19, p < 0.05) and nh (F4, 16 = 17.44, p < 
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0.05).
12

 As predicted, High players had a greater tendency to contribute (MeanCRI = 0.19) than 

Low players (MeanCRI = -0.29). The tendency to contribute rather than request increases as a 

function of the number of Low players (from MeanCRI = -0.27 for nl = 1 to MeanCRI = 0.10 for nl 

= 5), and decreases as a function of the number of High players (from MeanCRI = 0.28 for nh = 1 

to MeanCRI = -0.37 for nh = 5).  

Discussion – Study 1 

Most of our hypotheses were confirmed. The group-level findings may be summarized in 

the following three points: (1) As group size increased, inequality increased while provision and 

inefficiency declined; (2) Increasing the size of the bonus increased provision rate as High 

players were more likely to contribute; and (3) The larger the asymmetry in group compositions 

(asymmetry between High and Low players), the more the inequality among group members 

increases, especially when nh > nl.  

Our finding of group size’s negative relation to inefficiency seems surprising, but can be 

easily explained by invoking the group composition. Closer examination of the patterns of 

individual behavior indicates that (1) as nl, the number of Low players, increases the High 

players contribute more and the Low players tend to request less; (2) as nh, the number of High 

players, increases, the Low players request more and the High players contribute less; and (3) the 

behavior of the Low and High players follows the same patterns, but it is not fully coordinated. 

The Low players request more and expect the highest levels of equality in symmetric groups (nl 

= nh), and they act most cautiously when there is an excess of Low players, i.e., nl > nh. In sharp 

contrast, the High players are most generous when there is an excess of Low players (i.e., nl > 

nh), and become increasingly conservative as the number of High players increases. This pattern 

suggests that people are most concerned about the ability to properly coordinate actions as a 
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function of the size of their group (Low / High Endowment) increases. This pattern is more 

pronounced among the High players, probably because of loss aversion (Tversky & Kahneman, 

1991). This also explains why, unlike the results reported by Gustafson and Budescu (2003) for 

designated Givers and Takers, we observed the highest levels of provision, and the most efficient 

solutions, in groups with asymmetric compositions, where nl > nh.  

The logic of appropriateness perspective maintains that situational factors (or cues) 

influence the roles individuals undertake and, as a consequence, their behavior (Weber et al., 

2004, p. 302). In the current study, individuals with high (low) endowments were more likely to 

contribute (request), suggesting that endowment level acted as a situation cue that influenced 

choice of roles as either a giver or a taker. This finding supports recent theorizing linking the 

individuals’ perceptions of the appropriate course of action to structural aspects of a social 

dilemma. In Study 2, we probe the psychology underlying our individual behavior findings and 

examine some boundary conditions of “appropriate,” individual behavior. 

Study 2 

Judgments and Appropriate Behavior 

The appropriateness framework posits that choice behavior is preceded by judgments of 

what the appropriate behavior is (Messick, 1999) and these judgments are influenced by 

structural and environmental cues. Tenbrunsel and Messick’s (1999) experiments showed that 

introducing sanctions to a social dilemma alter the way the participants frame the situation (a 

business decision vs. an ethical decision). This change influenced the subjects’ subsequent 

behavior: cooperation was greater in decisions that were perceived as ethical, compared to those 

perceived as business decisions.  
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This logic and finding suggest that, in the context of a GOTS dilemma, the level of 

endowment (high vs. low) will influence both what participants would judge to be the 

appropriate course of action and actual behavior. Judgments of how individuals should behave 

and actual behavior will be directly related (Weber et al., 2004).  

Hypothesis 5a: Individual judgment about the appropriate behavior will be a function of 

one’s endowment: contributing resources will be judged as an appropriate behavior for 

those with high endowments while requesting resources will be judged as an appropriate 

behavior for those with low endowments.  

Hypothesis 5b. Judgments about the appropriate behavior and actual behavior will be 

positively correlated. 

Moderating Effect of Difference between (Variance of) Endowments 

If the situational cue’s salience increases it is more likely to be identified and its impact 

on behavior will be more pronounced (see Weber et al., 2004, p. 284). Individuals are more 

likely to identify with the cued role and, as a result, behave accordingly (March, 1994). Thus, we 

would expect that, as the difference between the endowments (or the heterogeneity of 

endowments) increases, the individual’s perceived appropriate behavior associated with having 

that endowment would be more pronounced.  

Hypothesis 6. As the difference between (and variance of) endowments increases, an 

individual’s likelihood of behaving in accordance with their perceived appropriate role will 

increase: those with a low endowment will be more likely to request and those with a high 

endowment will be more likely to contribute.  
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Methods – Study 2  

Sample  

Two-hundred and six students at a small private university in the western United States 

(46% male, average age = 20, and 2.5% graduate students) were recruited in exchange for a $7 

show-up fee and opportunity to earn additional money. The study has two distinct parts 

involving different subsets of participants. Part A involved 144 participants (44% male, average 

age = 20, and 5% graduate students) who made actual resource allocation decisions in three 

GOTS dilemmas. Part B involved 62 observers (48% male, average age = 20, and 3% graduate 

students) who made judgments and predictions about the participants’ behavior in Part A.  

Design and Procedure – Part A 

The experiment involved groups of 8 players and was a 3 (group composition) × 2 

(endowments) x 3 (variance of endowments) design. Group composition (nh/nl = 6/2, 4/4, 2/6) 

and player’s endowment (Low, High) were manipulated between-subjects and the variance of the 

endowments was manipulated within-subject. The endowments were determined such that the 

mean endowment, (nheh + nlel)/n was 100 in all the games, and the variance of the n = 8 

endowments, nlnh(el – eh)
2
/n, takes the same values in each of the three groups: Ve = 625, 2500, 

5625. These nine games are listed in Table 4.  

[INSERT TABLE 4 ABOUT HERE] 

Participants arrived to the laboratory in groups (of size between 14 and 31) and were 

randomly assigned to one of the 3 group compositions, and each participant was randomly 

assigned either a high or a low endowment in his/her group and maintained this relative 

endowment level in all three games. Participants were escorted into the laboratory individually, 

assigned to private cubicles, and provided written instructions similar to those in Study 1. After 
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reading the general instructions participants completed a quiz involving three hypothetical game 

scenarios and were informed that if a certain threshold of correct answers was not achieved then 

they would not be allowed to participate in the experiment. Participants were unaware of this 

threshold; however, all participants were allowed to continue in the study. Participants were 

informed they would be in groups of 8 for each game and that the other players would change in 

each game. They were told that in addition to the show-up fee, one game would be chosen at the 

end of the session to determine payoffs at the rate of 1 point = $0.10. The order of the games was 

determined by a Latin square design. For each game, participants were informed of their own 

endowment, the total number of players, the bonus and the distribution of endowments across all 

players. The decisions were made privately with no communication, and there was no trial-by-

trial feedback. After playing the three games, participants answered a series of questions. Most 

relevant for our purposes is a 3-item scale of perceived decision uncertainty adapted from 

O’Connor (1995): “This decision was hard for me to make”; “I was unsure what to do in this 

decision”; and “It was clear what choice was best for me” (reserved scored). Judgments were 

made on a 7-point Likert scale: 1 = strongly agree to 7 = strongly disagree. The Guttman-

Cronbach’s α for the scale was 0.80. Finally, participants were paid and dismissed. Sessions 

lasted, on average 35 minutes and the mean payment was $23. 

Design and Procedure – Part B 

The design for Part B involved a 3 (group composition) × 3 (variance of endowments) 

within-subject factorial design yoked to Part A of the current study. All observers saw 

information about all nine games (presented in an ordering determined by a Latin square design). 

All judgments were made individually and privately. The procedure for Part B was identical to 

Part A with a few exceptions. Thirty-four observers were instructed to predict how the 
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participants in the previous sessions played: what participants actually did do. These 34 

observers were told that in addition to their show-up fee they would be scored according to the 

accuracy of their predictions: the five players with the most accurate scores (of one randomly 

selected game) would receive an extra $15 each and the next best five scores would receive 

$7.50 each. The remaining 28 observers were instructed to judge the appropriate behavior for the 

participants in the previous sessions: what participants should have done. These 28 observers 

were told that in addition to their show-up fee they would be scored according to their similarity 

to what most people in their session think, with payment procedures similar to those giving 

judgments about actual behavior. The observers making prediction judgments and observers 

making the appropriateness judgments were never in the same session. Sessions lasted on 

average 45 minutes and the mean payment was $10. 

Results – Study 2 

The mean net outcomes of each game with their standard deviations are displayed in the 

first numerical column in Table 5. Positive values indicate contributions and negative values 

denote requests. Clearly, in the vast majority of the cases participants with high endowments 

chose to contribute while those with low endowments choose to request resources (replicating 

the results of Study 1). The other columns in the table summarize the observers’ predictions and 

judgments of appropriateness for the same games. 

[INSERT TABLE 5 ABOUT HERE] 

Hypothesis 5a predicted that an individual’s endowment level would influence their 

judgment about what behavior would be appropriate. We tested this hypothesis by using the 

observers’ judgments of appropriateness in two ways.  
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For each of the 28 observers’ appropriate judgments, we calculated the fraction of 

judgments that conformed to our predicted pattern: request for the low endowment and 

contribution for the high endowment. The mean proportion across these observers was 0.85 (SD 

= 0.19). A t-test, found that this mean proportion was significantly higher than 0.25 (as one 

would expect by chance alone) in the predicted direction; t27 = 16.89, p < 0.05.  

We also fitted a Generalized Estimating Equation with the appropriateness judgment (to 

contribute or request) as the response variable, and endowment level as the explanatory variable. 

We found a positive relationship between endowment level and the appropriate judgment: 

observers were more likely to judge contributing (requesting) as the appropriate action for those 

with high (low) endowments compared to those with low (high) endowments; β = 4.97, χ²1 = 

196.67, p < 0.05. Specifically, observers believed it appropriate for those with high endowments 

to contribute in 93% of the games and those with low endowments to request in 88% of the 

games (Total N = 252). Both analyses support the hypothesis.  

Hypothesis 5b predicted that appropriateness predictions would correlate with actual 

behavior. We tested this hypothesis by correlating the mean actions, predicted actions, and 

appropriateness judgments (see Table 5). The Pearson correlation between the observers’ 

appropriate judgments and the observers’ prediction judgments is almost perfect (r = 0.96, p < 

0.05). More directly, the Pearson correlation between the observers’ mean predictions of 

appropriate actions and the actual mean actions is almost equally high (r = 0.93, p < 0.05), 

supporting Hypothesis 5b.
13

  

Hypothesis 6 maintained that the difference between endowment levels would positively 

moderate the relationship between endowment level and choice of action. The proportion of 

contributors across games is displayed in Figure 5. Clearly the differentiation between the rates 
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of giving / taking between High and Low endowment players intensifies as a function of the 

variance of the endowments. We performed a 3-way ANOVA of net actions with two between 

subjects factors (group composition and the player’s role) and one within-subject factor – 

variance of the endowments. There are significant differences between the 3 group compositions 

(F2,138 = 16.43, p < 0.05) with the 2/6 (6/2) groups contributing most (least). We confirmed the 

differences between the two endowments (F1,138 = 113.52, p < 0.05) with the High players 

contributing and the Low players requesting. Most relevant for this hypothesis we found an 

endowment × variance of endowments interaction (F1.7, 234.6 = 27.55, p < 0.05)
14

 with the 

difference between the High and Low players increasing as a function of the difference between 

(variance of their) endowments. 

These analyses assume that there are no order effects (learning). To confirm this 

assumption we conducted three separate ANOVAs – one for each level of difference between 

high and low endowed players – with the net outcome as the dependent variable and group 

composition, endowment level, and game order as the three between-subject factors. Neither the 

effect of game order nor its interaction with the other factors was significant for any of the three 

endowment-difference levels (all p’s > 0.14). 

[INSERT FIGURE 5 ABOUT HERE] 

Supplemental Analysis 

We conducted additional analyses seeking evidence that actions are consistent with the 

predictions of the logic of appropriateness. The first analysis triangulated our behavioral findings 

with our survey findings. We expect that the participants’ uncertainty about their actions would 

decrease as the variance of the endowments increases because of the higher salience of this cue 

that points to the players what the right action is (March & Olsen, 2004). A hierarchal linear 
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model, with the variance as the within-subject factor and controlling for endowment level, found 

a negative relationship between the variance of the endowments and uncertainty about actions: 

the mean perceived uncertainty about one’s actions (or judgments) was significantly lower when 

endowment variance was high (M = 2.85, SD = 1.33) compared to when it was low (M = 3.35, 

SD = 1.34); β = -0.25, t276.8 = -4.01, p < 0.05. This suggests that participants were more certain 

about the appropriateness of their action as their role cue (having either a high or low 

endowment) increased in salience.   

 A second analysis examined no-action occurrences. Although rare, in 14 occurrences the 

decision makers neither gave to nor took resources from the joint pool. Brunsson (1982) 

suggested that not making a choice may be the result of not knowing which action was 

appropriate. Thus, this tendency to take no action should increase as the environmental cue 

(difference in endowment levels) is less salient. The number of no-action occurrences is 

consistent with this prediction: 8 occurrences were observed in the low variance between 

endowments condition, 4 in the medium variance condition, and 2 in the high variance condition. 

A Mantel-Haenszel test found this linear association to be significant; χ²1 = 3.98, p < 0.05.  

Discussion – Study 2 

All hypotheses were supported. In accordance with March’s (1994) logic of 

appropriateness, participants’ judgments about the appropriate behavior were a function of their 

endowment level: participants with high endowments perceived contributing as an appropriate 

behavior while those with low endowments perceived requesting as appropriate. Participants’ 

judgments about the appropriate behavior and (both predicted and) actual behavior were 

positively correlated. We also found that, as the difference in endowment levels increased, 

participants with high endowments were more likely to give resources while those with low 
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endowments were more likely to take resources. In triangulation with these behavioral findings 

with an increased difference in endowment levels, participants were more certain about their 

decisions and more likely to make a decision, as suggested in March and Olsen (2004) and 

Brunsson (1982), respectively.  

General Discussion and Conclusion 

For decades social dilemma scholars have called for empirical research examining hybrid 

social dilemmas (e.g., Cross & Guyer, 1980; Rasmussen, 2008). The current paper answers this 

call by reporting two studies examining the new GOTS dilemma that merges the GS and TS 

dilemmas. Study 1 found that (1) as group size increased, inequality increased while provision 

and inefficiency declined; (2) increasing the size of the bonus increased provision rate; (3) the 

larger the asymmetry between High and Low players, the more the inequality among group 

members increases; and (4) individual choice behavior (to give or take) was a function of the 

initial endowment level. Study 2 delved further into understanding why individual choice 

behavior changed as a function of endowment and how the difference in endowment levels 

within a game moderated the relationship between endowment levels and choice behavior.  

Theoretical and Managerial Implications  

In concluding their review, Messick and Brewer (1983) listed several standards scholars 

should attempt to achieve when studying social dilemmas. They include extending the social 

dilemma paradigm and addressing basic psychological questions that rest both within and outside 

social dilemma contexts. The GOTS dilemma investigated in the current paper pushes our 

thinking about social dilemmas and group decision making in several ways. 

First, integrating two distinct dilemmas extends the ecological validity of the social 

dilemma paradigm, by providing a model of resource management problems that neither the GS 
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nor the TS paradigms could model alone. Specifically, the current research highlights the need to 

consider social dilemmas as complex systems, where giving and taking resources from a shared 

pool are interdependent. This extends previous empirical research that investigated the two 

dilemmas separately, and contrasted the two (Au & Budescu, 1999; van Dijk & Wilke, 1995).  

The GOTS framework illustrates that viewing both forms as parts of the same whole 

(social dilemma) could help rethink and reformulate a variety of resource management issues. 

Consider, for example, (1) energy consumption, which is viewed as a TS dilemma (Press & 

Arnould, 2009), and (2) green power development and marketing (or the supply of renewable, 

excess, energy for public use), which is seen as a GS dilemma (Wiser, 1998). Rather than study 

these two independently, the GOTS paradigm provides a framework to treat the two problems as 

interdependent and study and analyze them in combination. The GOTS paradigm reminds us that 

one social dilemma affects the other and suggests that any solutions entertained should consider 

increasing green marketing participation and reducing energy consumption, rather than just seek 

to do one or the other.  

A second contribution of the current research is in regards to the logic of appropriateness, 

a topic of interest not only to social dilemma researchers, but also to those studying institutional 

pluralism (e.g., Kraatz & Block, 2008) and international relations (e.g., Müller, 2004). Weber 

and colleagues (2004) highlighted that little research has examined how decisions are actually 

made in social dilemmas and suggested that research examine the correlation between 

appropriate judgments and actual behavior. Following this admonition, we found in Study 2 high 

correlations between what participants thought they should do and what they actually chose to 

do. These findings suggest the process individuals undergo when making resource allocation 

decisions is congruent with predictions made in March’s (1994) logic of appropriateness.  
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Our paper extends the logic of appropriateness model by examining how salience of 

situation cues strengthens the relationship between those cues and behavior (Weber et al., 2004). 

In both studies, we found that one’s endowment played a part in driving the players’ actions. 

While this cue only predicted 59% of the actions taken in Study 1 (when we eliminate cases 

where the players chose to pass), we found in Study 2 that this cue’s impact on behavior 

increased as it became more salient. Specifically, participants with high (low) endowments 

contributed (requested) in 67% (59%) of the games when difference in endowment level was low 

and in 87% (79%) of the games when difference in endowments levels was high confirming the 

predicted moderating role of this variable.  

A third contribution pertains to group composition research. A recent review by Jackson, 

Joshi, and Erhardt (2003) identified member status as an understudied composition element in 

the teams literature and suggested it as a possibly predictor of individual behavior in teams. We 

showed how heterogeneity of endowments (a form of differentiating status) affects individual 

decisions and group outcomes. These findings bridge the team literature (predominantly in 

organizational behavior and human resource management) and social dilemma literature 

(primarily in social psychology and experimental economics): two literatures that, to this point, 

have had little overlap other than examining a few select variables such as gender and group size 

(Lovaglia et al., 2005).  

Future Research Directions 

The GOTS paradigm opens the door for several avenues of future investigation. The first 

involves the conceptualization of uncertainty in social dilemma research. Previous research 

categorized uncertainty strictly according to its sources – (environmental) uncertainty about the 

task environment or (social) uncertainty about the intentions and behavior of others (see van Dijk 
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et al., 2004, for a recent review). This classification may be too narrow and restrictive. Our work 

shows that uncertainty that is traditionally viewed as environmental can, in fact, be social, i.e. a 

function of human behavior and, as such, suggests that a better typology that distinguishes 

between uncertainty from internal sources (within the control of the individuals) or external 

sources (outside the control of the individuals).  

Within the traditional conceptualization of uncertainty, the discussion about uncertainty 

effects becomes blurry when talking about hybrid social dilemmas because – whereas the 

previous typology would consider social and environmental uncertainty coming from two 

different sources – the GOTS dilemma shows how the uncertainty in social behavior creates the 

uncertainty in the task environment. Thus the GOTS dilemma asks the question of where the 

uncertainty is coming from, whereas previous research asks the question of what kind of 

uncertainty is the collective experiencing. 

Thinking about uncertainty in social dilemmas in terms of its source (internal vs. 

external) may provide new insights into solving hybrid social dilemmas. Previous research on 

public goods provision finds that willingness to cooperate (and do what is best for the collective) 

is greater when an individual perceives the social dilemma as being born of human doing 

compared to being caused by nature (Kahneman et al., 1993). Whereas GS and TS dilemmas 

explicitly associate some sources of uncertainty with exogenous (natural) sources, in the GOTS 

dilemma, all uncertainty is human caused. This distinction can, and should be, used in future 

work to help understand how behavior is affected by the perception that uncertainty is human-

caused (GOTS) or nature-caused (traditional GS and TS paradigms). Does resource allocation 

behavior by givers and takers change as a function of the source of uncertainty? A particularly, 

intriguing open question is whether the information that the dilemma is human made, would 
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motivate individuals to behave in a more pro-social fashion compared to individuals who 

perceive the problems as stemming from nature which may be perceived as insurmountable.  

Another intriguing and unanswered, two-part question of the GOTS paradigm is whether 

groups can learn to coordinate giving and taking over time, and whether some group members 

(depending on their endowment level) are more (or less) able and willing to adapt? This suggests 

a second extension of the GOTS paradigm involving participants making a series of related 

decisions. Wren’s (1967) case study of power pools in New England highlighted that energy 

companies made multiple requests and contributions over a period of time. Focusing on an 

iterated GOTS dilemma highlights the potential role of learning and feedback which may 

influence a group’s behavior to coordinate resource allocations and create value for everyone 

(Macy & Flache, 2002). Van Dijk, de Kwaadsteniet, and De Cremer’s (2009) recent work on 

tacit coordination reminds us that only when individuals share a common understanding about a 

problem can they coordinate effectively to solve it. As future research examines how 

coordination behavior changes overtime in GOTS dilemmas, an intriguing question to address is 

what contextual factors may influence group members’ common understanding about what 

behaviors (e.g., giving or taking) are appropriate?  

This idea of studying iterated GOTS dilemmas also suggests a third avenue of future 

research: bonus provision structures. Kollock (1998) observed that the creation of value in social 

dilemmas can follow an array of patterns. The current paper assumes the bonus of the GOTS 

dilemma is “lumpy” (Taylor & Ward, 1982; Fawcett, Magnan, & McCarter, 2008), i.e., it is 

provided in one lump amount if the contributions meet the requests, and the actual excess 

contributions play no role (in fact they are lost). Future research may consider alternative bonus 

provision structures where, for instance, excess contributions are stored, possibly for future 
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generations (or iterations in the game). Such research would tie GOTS dilemmas into recent 

scholarship on generational dilemmas where the current generation of decision makers must 

consider how much resources supply the future generation for use and consumption (Wade-

Benzoni, 2002).  

Ultimately, collective decisions aggregate the decisions made by individual members. We 

found that the players’ tendency to give and take was cued by their endowments (as predicted by 

the appropriateness logic), and the composition of the group. The natural next step would be to 

develop and test models of individual behavior to predict more accurately the actual amounts that 

people choose to contribute or request in various GOTS (and possibly other) dilemmas.  

There is a line from a famous 1960s song from the Supremes referring to relationships: 

“It’s a game of give and take.” In answering a call made three decades ago by Cross and Guyer 

(1980) to study hybrid social dilemmas, the current paper has examined the relationship between 

giving and taking to achieve collective action. Our hybrid GOTS dilemma provides scholars a 

paradigm to study complex social dilemmas where the individuals involved have a greater 

variety of choices and may be influenced by their perceived role in the dilemma. 



GIVE-OR-TAKE-SOME DILEMMA 36 

 

Acknowledgements 

This research was supported by funding from the Argyros School of Business and 

Economics awarded to the first author, the National Science Foundation under Grant No. 

0345925 awarded to the second author, and the German Science Foundation (DFG) through the 

Cluster of Excellence 'CliSAP' (EXC177) awarded to the third author. We thank the Economic 

Science Institute for use of their facilities; Ronie Berg, Jennifer Cunningham, Robert Duncan, 

Jennifer Freebury, Nancy Gregory and Alina Kobzarev for their assistance in data collection. We 

also would like to acknowledge the following individuals who have provided us valuable 

feedback on this manuscript: Bruce Hannon, Pat Laughlin, Amnon Rapoport, Timothy Shields, 

and three anonymous reviewers. Previous versions and portions of this manuscript were 

presented at the 2010 Behavioral Decision Research in Management Conference (Pittsburg, PA), 

the 2009 European Association of Decision Making Conference (Rovereto, Italy), and the 2008 

Group Decision and Negotiation Conference (Coimbra, Portugal). 

  



GIVE-OR-TAKE-SOME DILEMMA 37 

 

References 

Au, W., & Budescu, D. (1999). Sequential effects in give-some and take-some social dilemmas. 

In M. Foddy, M. Smithson, S. Schneider & M. Hogg (Eds.), Resolving social dilemmas: 

Dynamic, structural, and intergroup aspects (pp. 87-99). Philadelphia: Psychology Press. 

Baland, J., & Platteau, J. (1999). The ambiguous impact of inequality on local resource 

management. World Development, 27, 773-788. 

Ballinger, G. (2004). Using generalized estimating equations for longitudinal data analysis. 

Organizational Research Methods, 7, 127-150. 

Bechky, B., & Okhuysen, G. (2009). Coordination in organizations: An integrative perspective. 

Academy of Management Annals, 3, 463-502. 

Brunsson, N. (1982). The irrationality of action and action rationality: Decisions, ideologies and 

organizational actions. Journal of Management Studies, 19, 29-44. 

Cadsby, C. B., & Maynes, E. (1998). Gender and free riding in a threshold public goods game: 

Experimental evidence. Journal of Economic Behavior & Organization, 34, 603-620. 

Chathoth, P., & Olsen, M. (2003). Strategic alliances: A hospitality industry perspective. 

International Journal of Hospitality Management, 22, 419-434. 

Chen, X., Au, W., & Komorita, S. (1996). Sequential choice in a step-level public goods 

dilemma: The effects of criticality and uncertainty. Organizational Behavior & Human 

Decision Processes, 65, 37-47. 

Costanza, R. (1987). Social traps and environmental policy. BioScience, 37, 407-412. 

Cross, J., & Guyer, M. (1980). Social traps. Ann Arbor: University of Michigan Press. 

Dawes, R. (1980). Social dilemmas. Annual Review of Psychology, 31, 169-193. 

De Cremer, D. (2007). When the rich contribute more in public good dilemmas: The role of 

provision point level. European Journal of Social Psychology, 37, 536-546. 

De Dreu, C., & McCusker, C. (1997). Gain-loss frames and cooperation in two-person social 

dilemmas: A transformational analysis. Journal of Personality & Social Psychology, 72, 

1093-1106. 

Eek, D., Biel, A., & Gärling, T. (2006). Cooperation in asymmetric social dilemmas: When 

equality is perceived as unfair. Journal of Applied Social Psychology, 31, 649-666. 

Fawcett, S.E., Magnan, G., & McCarter, M.W. (2008). Supply chain alliances and social 

dilemmas: Bridging the barriers that impede collaboration. International Journal of 

Procurement Management, 1, 318-342. 



GIVE-OR-TAKE-SOME DILEMMA 38 

 

Fiske, S., & Taylor, S. (1991). Social cognition. New York: McGraw-Hill. 

Franzen, A. (1995). Group size and one-shot collective action. Rationality & Society, 7, 183-200. 

Geddes, J. (1924). The United Order among the Mormons. Salt Lake City: Deseret News Press. 

Gustafson, M., Biel, A., & Gärling, T. (1999). Overharvesting of resources of unknown size. 

Acta Psychologica, 103, 47-64. 

Gustafson, M. & Budescu, D. (2003). Effects of uncertainty in the give- or take some (GOTS) 

game. Presented at the 10th International Conference on Social Dilemmas, Marstrand, 

Sweden. 

Hallsworth, A. (1996). Food superstore overdevelopment in the UK and the concept of the social 

trap. Journal of Retailing and Consumer Services, 3, 11-20. 

Hardin, G. (1968). The tragedy of the commons. Science, 162, 1243-1248. 

Heller, M., & Eisenberg, R. (1998). Can patents deter innovation? The anticommons in 

biomedical research. Science, 280, 698-701. 

Jackson, S., Joshi, A., & Erhardt, N. (2003). Research on team and organizational diversity: 

SWOT analysis and implications. Journal of Management, 29, 801-830. 

Kahneman, D., Ritov, I., Jacowitz, K., & Grant, P. (1993). Stated willingness to pay for public 

goods: A psychological perspective. Psychological Science, 4, 310-315. 

Knez, M., & Camerer, C. (1994). Creating expectational assets in the laboratory: Coordination in 

'weakest- link' games. Strategic Management Journal, 15, 101-119. 

Komorita, S., Chan, K., & Parks, C. (1993). The effects of reward structure and reciprocity in 

social dilemmas. Journal of Experimental Social Psychology, 29, 252-267. 

Kraatz, M., & Block, E. (2008). Organizational implications of institutional pluralism. In 

Greenwood, R., Oliver, C., Sahlin, K., & Suddaby, R. (eds.), Handbook of organizational 

institutionalism. Beverly Hills: Sage. 

Levati, M. V., Sutter, M., & van der Heijden, E. (2007). Leading by example in a public goods 

experiment with heterogeneity and incomplete information. Journal of Conflict Resolution, 

51, 793-818. 

Lovaglia, M., Mannix, E., Samuelson, C., Sell, J., & Wilson, R. (2005). Conflict, power, and 

status in groups. In M. Poole & A. Hollingshead (Eds.), Theories of small groups: 

interdisciplinary perspectives (pp. 136-184). Thousand Oaks: Sage. 

Macy, M., & Flache, A. (2002). Learning dynamics in social dilemmas. Proceedings of National 

Academy of Sciences, 99, 7229-7236. 

March, J. (1994). A primer of decision making: How decisions happen. New York: Free Press. 



GIVE-OR-TAKE-SOME DILEMMA 39 

 

March, J., & Olsen, J. (2004). The logic of appropriateness. Arena Working Paper 04/09, 

University of Oslo. From http://www.arena.uio.no/publications/papers/wp04_9.pdf. 

McBride, M. (2006). Discrete public goods under threshold uncertainty. Journal of Public 

Economics, 90, 1181-1199. 

McCarter, M.W., & Northcraft, G.B. (2007). Happy together? Insights and implications of 

viewing managed supply chains as a social dilemma. Journal of Operations Management, 

25, 498-511. 

McCarter, M.W., Rockmann, K.W., & Northcraft, G.B. (2010). Is it even worth it? The effect of 

loss prospects in the outcome distribution of a public goods dilemma. Organizational 

Behavior & Human Decision Processes, 111, 1-11. 

Messick, D. (1999). Alternative logics for decision making in social settings. Journal of 

Economic Behavior & Organization, 39, 11-28 

Messick, D. (1993). Equality as a decision heuristic. In B. Mellers & J. Baron (Eds.), 

Psychological perspectives on justice: Theory and applications (pp. 11-31), New York: 

Cambridge University Press. 

Messick, D., Allison, S., & Samuelson, C. (1988). Framing and communication effects on group 

members’ responses to environmental and social uncertainty. In S. Maital (Ed.), Applied 

behavioral economics (pp. 677-700). New York: New York University Press. 

Messick, D., & Brewer, M. (1983). Solving social dilemmas. In L. Wheeler, & P. Shaver (Ed.), 

Review of personality and social psychology (pp. 11-44). Beverly Hills: Sage. 

Messick, D., & Rutte, C. (1992). The provision of public goods by experts: The Groningen 

study. In W. Liebrand, D. Messick & H. Wilke (Eds.), Social dilemmas: Theoretical issues 

and research findings (pp. 101-107). United Kingdom: Pergamon Press. 

Montgomery, J. D. (1998). Toward a role-theoretic conception of embeddedness. American 

Journal of Sociology, 104, 92-125. 

Müller, H. (2004). Arguing, bargaining and all that: Communicative action, rationalist theory 

and the logic of appropriateness in international relations. European Journal of International 

Relations, 10, 395-435. 

O’Connor, A. (1995). Validation of a decisional conflict scale. Medical Decision Making, 15, 

25-30. 

Olson, M. (1965). The logic of collective action. Cambridge: Harvard University Press. 

Ostrom, E. (1990). Governing the commons. New York: Cambridge University Press. 

http://www.arena.uio.no/publications/papers/wp04_9.pdf


GIVE-OR-TAKE-SOME DILEMMA 40 

 

Press, M., & Arnould, E. (2009). Constraints on sustainable energy consumption: Market system 

and public policy challenges and opportunities. Journal of Public Policy & Marketing, 28, 

102-113. 

Pyatt, R. (1994). Those who ignored Kelly's call have irresponsibility down cold. Washington 

Post, January 27, p. D11. 

Rapoport, A., Budescu, D., Suleiman, R., & Weg, E. (1992). Social dilemmas with uniformly 

distributed resources. In W. Liebrand, D. Messick & H. Wilke (Eds.), Social dilemmas: 

Theoretical issues and research findings (pp. 41-55). London: Pergamon Press. 

Rapoport, A., Budescu, D.V. & Suleiman, R. (1993). Sequential requests from randomly 

distributed shared resources. Journal of Mathematical Psychology, 37, 241-265. 

Rasmussen, O. (2008). The global organic food market and transformation: A conceptual 

theoretical framework (No. 1): Aalborg Universitet, Dapartment of Economics, Politics, & 

Public Administration. 

Raudenbush, S., & Bryk, A. (2002). Hierarchical linear models. London: Sage. 

Saypol, J. (2009). My very own Rosh Hashanah. Retrieved December 30, 2009, from 

http://www.joi.org/celebrate/rosh/tzedakah.shtml. 

Skirble, R. (2010). Non-binding Copenhagen agreement facing first tests. Voice of America 

[online], January, 25. 

Sniezek, J., May, D., & Sawyer, J. (1990). Social uncertainty and interdependence: A study of 

resource allocation decisions in groups. Organizational Behavior & Human Decision 

Processes, 46, 155-180. 

Suleiman, R., & Budescu, D.V. (1999). Common pool resource dilemmas with incomplete 

information. In D.V. Budescu, I. Erev, & R. Zwick (Eds.) Games and human behavior (pp. 

387-410). Mahwah, Erlbaum. 

Suleiman, R., Budescu, D., & Rapoport, A. (2001). Provision of step-level public goods with 

uncertain provision threshold and continuous contribution. Group Decision & Negotiation, 

10, 253-274.  

Taylor, M., & Ward, H. (1982). Chickens, whales, and lumpy goods: Alternative models of 

public-goods provision, Political Studies, 30, 350-370.  

Tenbrunsel, A., & Messick, D. (1999). Sanctioning systems, decision frames, and cooperation. 

Administrative Science Quarterly, 44, 684-707. 

Tversky, A., & Kahneman, D. (1991). Loss aversion in riskless choice: A reference-dependent 

model. Quarterly Journal of Economics, 106, 1039-1061. 

http://www.joi.org/celebrate/rosh/tzedakah.shtml


GIVE-OR-TAKE-SOME DILEMMA 41 

 

van Dijk, E., & Wilke, H. (1995). Coordination rules in asymmetric social dilemmas: A 

comparison between public good dilemmas and resource dilemmas. Journal of Experimental 

Social Psychology, 31, 1-27. 

van Dijk, E., de Kwaadsteniet, E., & De Cremer, D. (2009). Tacit coordination in social 

dilemmas: The importance of having a common understanding. Journal of Personality & 

Social Psychology, 96, 665-678. 

van Dijk, E., Wit, A., Wilke, H., & Budescu, D. (2004). What we know (and do not know) about 

the effects of uncertainty on behavior in social dilemmas. In R. Suleiman, Budescu, D., 

Fischer, I., & Messick, D. (Ed.), Contemporary psychological research on social dilemmas 

(pp. 315-331). New York: Cambridge University Press. 

Van Lange, P., Liebrand, W., Messick, D., & Wilke, H. (1992). Social dilemmas: An introduction. In 

W. Liebrand, D. Messick & H. Wilke (Eds.), Social dilemmas: Theoretical issues and 

research findings (pp. 1-40). London: Pergamon Press. 

Wade-Benzoni, K. (2002). A golden rule over time: Reciprocity in intergenerational allocation 

decisions. Academy of Management Journal, 45, 1011-1028. 

Wade-Benzoni, K., Tenbrunsel, A., & Bazerman, M. (1996). Egocentric interpretations of 

fairness in asymmetric, environmental social dilemmas: Explaining harvesting behavior and 

the role of communication. Organizational Behavior & Human Decision Processes, 67, 111-

126. 

Weber, J., Kopelman, S., & Messick, D. (2004). A conceptual review of decision making in 

social dilemmas: Applying a logic of appropriateness. Personality & Social Psychology 

Review, 8, 281-307. 

Wilke, H. (1991). Greed, efficiency and fairness in resource management situations. European 

Review of Social Psychology, 2, 165-187. 

Wiser, R. (1998). Green power marketing: Increasing customer demand for renewable energy. 

Utilities Policy, 7, 107-119. 

Wit, A., & Wilke, H. (1998). Public good provision under environmental and social uncertainty. 

European Journal of Social Psychology, 28, 249-256. 

Wren, D. A. (1967). Interface and inter-organizational coordination. Academy of Management 

Journal, 10, 69-81. 

Yamagishi, T., & Sato, K. (1986). Motivational bases of the public goods dilemma. Journal of 

Personality & Social Psychology, 50, 67-73. 

Zeng, M. & Chen, X. (2003). Achieving cooperation in multiparty alliances: A social dilemma 

approach to partnership management. Academy of Management Review, 28, 587-605. 



GIVE-OR-TAKE-SOME DILEMMA 42 

 

Footnotes

                                                 
1
 Cross and Guyer (1980) used the terms social traps and counter-social traps. We use the 

terms give-some and take-some to be consistent with the standard terminology adopted by the 

field.  

2
 If n ≥ 3 knowledge of the distribution does not compromise anonymity, since the players 

cannot associate endowments with individual “others”.  

 
3
 This particular notation allows for the possibility that a player may decide to take a 

particular action (say contribute a certain amount), but later “adjust” the original decision by 

some corrective action (requesting some amount).  

4
 Of course, it is possible to require that T > 0 for the provision of the bonus eliminating 

the possibility of bonus provision when everyone passes. In the current research this pattern of 

the bonus being provided when no action was taken by the participants was observed only once 

in the 310 games (0.3%) reported in Study 1.  

5
 These calculations assume that no player will request an amount that exceeds the total 

resources (endowments) of the group. Under certain circumstances some players may choose to 

do so as a way of expressing their unhappiness with the group and punish the group by 

preventing the provision of the bonus (e.g., Rapoport, Budescu & Suleiman, 1993). 

6
 Instructions with sample games for both studies are available upon request.  

7
 A few participants in the first four groups requested from and contributed points toward 

the group account. In these cases we calculated their net contribution (if the amount contributed 

was greater than the amount requested), or request (if the amount contributed was smaller than 

the amount requested). In running the other groups we took additional steps to assure that 

participants list net contributions or requests. The presence of participants who registered both 

contributions and requests did not affect significantly any of the statistical tests.  

8
 Inefficiency can be caused by two patterns of mismatch – requests exceeding 

contributions or contributions exceeding requests. To understand the source of inefficiency we 

also report results of an additional variable, Group Excess, which is defined as (Net Group 

Contributions) / Group Endowment, i.e., a directional measure of inefficiency. Positive values 

indicate an excess of contributions (relative to the requests) and negative values indicate a 

pattern of contributions that fall short of the requests. Excess is 0 in cases where the 

contributions and requests match. Like inefficiency, excess is a relative measure expressed as a 

fraction of the total group endowment. The average excess is -0.04 suggesting that the 

contributions are insufficient to fulfill the requests. We found mean negative values in 18 of the 

26 games considered. 
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9
 We prefer the log scale, over the ratio of the variances, because this index is symmetric 

around 0 (equal variances). 

10
 In the first 4 groups all 12 participants were run jointly. The other 6 groups are 

composites of subgroups (consisting of one person in each of the 12 roles – A, B, C…L) from 

the same population of participants.  

11
 This result holds also when the players who took no actions (the middle column in the 

table) are excluded; χ²1 = 58.95, p < 0.05. 

12
 We excluded from this analysis the nh = nl = 6 game, because there was only one such 

game, and the interactions are not estimable.  

13
 As a more conservative test of this Hypothesis 5b, we calculated the Kendall’s τb rank 

correlation between appropriate and prediction judgments and appropriate judgments and actual 

behavior and found significant, positive correlations; both τb’s > 0.77, both p’s < 0.05. 

14
 Degrees of freedom adjusted by Geisser-Greenhouse method.  

 



Table 1.  
Assignment of the 12 players (6 nh players with 100 points, and 6 nl players with 50 points) to two sub-games on every round (Study 1) 

 

 

Player (and endowment) 

nh/nl  

Sub-game  

 

Bonus in Sub-

game and Round 

Round 

 

A B C D E F G H I J K L 
1 2 1 2 

100 100 100 100 100 100 50 50 50 50 50 50 

1 1 1 1 1 1 1 1 1 1 1 1 1 6/6 – 25 – 

2 1 1 1 1 1 2 1 1 1 2 2 2 5/3 1/3 19 38 

3 1 1 1 1 2 2 1 1 2 2 2 2 4/2 2/4 17 33 

4 1 1 2 2 2 2 1 1 1 1 1 2 2/5 4/1 36 10 

5 1 1 1 1 1 2 1 1 2 2 2 2 5/2 1/4 14 40 

6 1 1 1 2 2 2 1 1 1 1 1 2 3/5 3/1 31 13 

7 1 1 1 1 2 2 1 1 1 1 2 2 4/4 2/2 25 25 

8 1 1 1 1 1 2 1 2 2 2 2 2 5/1 1/5 8 42 

9 1 1 1 1 1 2 1 1 1 1 1 2 5/5 1/1 25 25 

10 1 1 1 2 2 2 1 1 1 2 2 2 3/3 3/3 25 25 

11 1 1 1 1 2 2 1 1 1 2 2 2 4/3 2/3 21 30 

12 1 1 1 2 2 2 1 1 2 2 2 2 3/2 3/4 20 29 

13 1 1 1 1 1 2 1 1 1 1 2 2 5/4 1/2 22 33 

14 1 1 1 1 2 2 1 1 1 1 1 2 4/5 2/1 28 17 

15 1 1 2 2 2 2 1 1 2 2 2 2 2/2 4/4 25 25 

16 1 2 2 2 2 2 1 2 2 2 2 2 1/1 5/5 25 25 

 

Table



Table 2.  

Frequency of games played as a function of nh and nl players (Study 1) 

 

 

  nl=Number of Players with Low (50) Endowments 

  1 2 3 4 5 6 

nh= Number of 

Players with High 

(100) Endowments 

1 2 1 1 1 1 – 

2 1 2 1 1 1 – 

3 1 1 2 1 1 – 

4 1 1 1 2 1 – 

5 1 1 1 1 2 – 

6 – – – – – 1 

 



Table 3.  

Distribution of actions taken as a function of the player’s endowment across all games in Study 1 

 

Endowment 

Action 

Request No Action Contribute Total 

Low 0.25 0.11 0.14 0.50 

High 0.18 0.10 0.22 0.50 

Total 0.43 0.21 0.36 N=1,920 

 



Table 4.  

Design for Part A of Study 2 

 

 

2|6 Group 

Composition 

 Variance of 

Endowments Nl Nh el eh Bonus 

625 2 6 107 165 15 

2500 2 6 63 178 29 

5625 2 6 29 193 41 

            

 

4|4 Group 

Composition 

 Variance of 

Endowments Nl Nh el eh Bonus 

625 4 4 125 175 25 

2500 4 4 100 200 50 

5625 4 4 75 225 75 

      

 

6|2 Group 

Composition 

 Variance of 

Endowments Nl Nh el eh Bonus 

625 6 2 136 194 44 

2500 6 2 121 236 86 

5625 6 2 107 280 130 

      



 

Table 5.  

Mean net actions, predicted actions, and judgments of appropriate actions in Study 2
a
 

   

Actual 

Behavior Prediction Appropriate 

Group 

Composition 

Variance of 

Endowments 

Level of 

Endowment  Mean  SD Mean  SD Mean  SD 

6/2 

625 
High 20.33 30.69 29.79 41.93 33.46 27.93 

Low 4.46 28.23 -4.47 39.04 -21.36 26.36 

2500 
High 53.08 25.77 45.06 44.85 57.50 36.03 

Low -5.08 28.38 -15.56 39.94 -38.71 28.34 

5625 
High 64.67 35.03 53.68 65.58 68.32 44.25 

Low -11.08 31.77 -9.41 49.52 -40.71 45.70 

4/4 

625 
High 7.71 34.80 24.15 29.63 34.04 26.01 

Low -15.42 40.59 -3.65 31.23 -24.68 27.99 

2500 
High 18.75 46.42 34.82 36.60 41.04 35.46 

Low -15.21 39.16 -29.85 28.06 -38.50 31.80 

5625 
High 26.25 57.90 53.65 61.76 53.79 35.02 

Low -39.58 38.98 -40.38 36.34 -47.50 33.64 

2/6 

625 
High 7.50 32.84 10.44 39.50 21.71 27.76 

Low -11.50 37.66 -19.68 24.29 -20.29 26.37 

2500 
High 19.38 24.49 31.71 33.83 32.89 31.64 

Low -35.67 25.05 -31.15 36.18 -22.96 37.39 

5625 
High 23.25 35.26 40.62 37.20 43.07 46.55 

Low -46.29 26.23 -40.76 36.13 -42.82 42.70 

 

a - positive values denote contributions and negative values denote requests 

  

          

  

 



Figure 1.  

The effects of group composition and size (nh and nl) on provision rate (Study 1) 
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Figure 2. 
The effects of group composition and size (nh and nl) on excess (contributions – requests) (Study 1) 
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Figure 3. 

The effects of group composition and size (nh and nl) on group inequality (Study 1) 
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Figure 4. 

The effects of asymmetry in endowments on group inequality (Study 1) 
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Figure 5. 

Proportion of contributors in Study 2 as a function of the group composition and variance of 

endowments 
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