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Limits of group affiliation

Testing the limits of group affiliation on cooperation in social dilemmas
Abstract
Group affiliation has been shown to increase cooperation in social dilemmas.  This paper tests the resilience of affiliation in two laboratory studies using 4-person groups and public goods games.  Study 1 situationally manipulates transitory and abstract affiliation among strangers in the absence of an explicit out-group, while Study 2 introduces a 6-month temporal delay in outcomes. Increasing group awareness is sufficient to increase group affiliation resulting in higher levels of cooperation in Study 1.  This speaks to the resilience of affiliation in that it can influence pro-group behaviour even when it is transitory and among members of truly minimal groups.  However, the introduction of a 6-month delay in Study 2 in achieving monetary payoffs and social goals attenuates the influence of affiliation by producing subtle changes in cooperation.  This is in part due to a difference in the thought processes applied to decisions pertaining to the future vs. the present, as well as due to the abstract vs. concrete nature of future vs. present decisions. 
1.Introduction and Background

Social dilemmas are situations where collective rational behavior by individuals and organizations, i.e., acting in their best interest, makes them all worse off.  Classic examples include overgrazing or overfishing (Hardin, 1968), situations where individual decision makers gain economically from unrestricted exploitation of a resource, yet they would all gain more if exploitation were restricted.  Contrary to economic predictions, however, both in laboratory and in natural settings, people do sacrifice part of their potential financial reward and cooperate to benefit the collective (Camerer, 2003).  Explanations for such cooperative sacrifice include communication about the dilemma (Dawes, van de Kragt & Orbell,1988; Gintis, 2000), trust (Ostrom, 2003), external punishment or reward (Falk et al, 2001; Fehr et al, 2002; Pruitt, 1967; McClintock et al, 1967; Maclet et al, 2003), the creation of social norms (Gachter et al, 1999; Akerlof, 1980; Gouldner, 1960; Hayashi, 2005; Pillutla et al, 1999), and group identity (Brewer & Kramer, 1986; Dawes & Messick, 2000; Terry et al, 1999; Turner, 1982; Onorato et al, 2004; Yamagishi et al, 2000; Kiyonari et al, 2004).  A detailed review of these is beyond the scope of this paper (see Dawes et al, 2000; Messick et al, 1983 for reviews).

Perhaps the most studied of these explanations is that of group identity: where greater identification with a group increases observed cooperative behavior in social dilemmas (Kramer & Brewer, 1984; Brewer & Kramer, 1986; Caporael, Dawes, Orbell, & van de Kragt, 1989; DeCremer & vanVugt, 1999; Jackson, 2008).  Identifying with a group raises the relative importance of group outcomes (Brewer, 1999) and goals (Krantz, Peterson, Arora, Milch, & Orlove, 2008), and increases following of group norms (Jetten, Spears & Manstead, 1997).  Past research in this area has sought to establish group identity either by using the presence of an explicitly stated out-group to differentiate from the in-group, or instruments like common fate lotteries and unequal resource allocations that serve to reinforce ties among the members of a sub-group who share the lottery or resource allocation level.  There is little work that examines the influence of group identity in the absence of an explicit out-group or other such communal tie, i.e., in a truly minimal group.  In addition, laboratory-based dilemmas are typically resolved in the present such that there is no temporal delay between when the choice is made and outcome is obtained.  Clearly, this is not the case in many real world social dilemmas where identification with others can be minimal, and there can be a delay between when choices are made and consequences take effect.  This paper examines both these questions in two laboratory studies with 4-person groups playing a public goods game.  Specifically, the limits of group identity are tested by randomly assigning participants to transient groups in the absence of an explicitly stated out-group or any common fate mechanism, as well as by examining choices both in the present and with a temporal delay in the future. It should be noted that the words affiliation and group identity are used interchangeably in this paper and are defined to include both durable group identity (Brewer & Kramer, 1986; Wit & Wilke, 1992; Yamagishi & Kiyonari, 2000) as well as short-lived social connections (Schachter, 1959), e.g., fellow passengers on a train, or transiently formed laboratory groups 

1.1 Effects of Group Affiliation on Choices in a Social Dilemma

The greater affiliation one feels with a group, the more likely one is to highly value and adopt group/social goals, such as maximizing the good of others in the group and financial rewards will not accurately represent actual “best interests”.  In such situations choices are made to support and fulfill multiple context-dependent goals (Krantz & Kunreuther, 2007), including social, environmental as well as financial ones.  In a group context, goals associated with group affiliation come into play.  The difference in degree of affiliation felt for a group can be an individual-difference variable, as is captured by individual differences in Social Value Orientation (Messick & McClintock, 1968), or a context-dependent state, as evidenced by the difference in the rate of cooperation when a standard commons dilemma game is framed as a opportunity for maximizing gains versus minimizing losses (Brewer & Kramer, 1986).   Independent of its origin, affiliation influences cooperative action towards a group in similar ways, and can mediate cooperation towards an in-group (Jackson, 2008). Thus the answer to the choice determining question “what does a person like me do in a situation like this?” (Weber, Kopelman, & Messick, 2004)  is influenced by group affiliation (with greater affiliation resulting in more salient social goals) independent of whether the desire to affiliate is due to chronic individual pro-social tendencies or context-dependent situational factors.
Table 1 shows a theoretical four-person payoff array, with both experimenter-imposed rank-ordered financial payoffs and affiliation/social goal-dependent payoffs. The number of cooperative choices made by the group is shown in the first column; resulting financial payoffs to cooperators and to defectors are shown in the next two columns, ranked from 8 (high) down to 1 (low). Thus, if all four cooperate, the outcome is 7, the second highest; but each of the four has a financial incentive to defect (in order to get 8 rather than 7, at the expense of the three remaining cooperators, who would each get 5). The situation is similar when fewer cooperate: cooperators always have an incentive to defect. The financial Nash equilibrium is 0 cooperating, each receiving outcome 2, the second lowest.


However, if a social reward (+c4, e.g., a good team feeling associated with full cooperation) is sufficiently great, the combination of financial outcome 7 and +c4 may be greater than financial outcome 8 (best). Given such a social reward, when all cooperate, nobody has an incentive to defect. There might also be social sanctions (as suggested by the last column) that reduce the value of defection. Both social rewards and social sanctions can give rise to a Nash equilibrium in which all cooperate.

The economic and social rewards need not be the same for all players. In particular, +c4 and -d3 might be small for a defector. There could, nonetheless, be sufficient intrinsic reward for cooperation (+c3) for each of the other three people to produce an equilibrium where three cooperate and one defects. As fewer cooperate, social rewards and sanctions weaken. Thus, all-defect remains an equilibrium: when all defect, nobody has an incentive to cooperate.

1.2 The Present Research

Based on the above theoretical stance, the impact of transitory affiliation on cooperation was tested by varying both situational closeness with group members and timing of decision in 2 laboratory studies using 4-person groups playing a public goods game.  Specifically, group closeness (ranging from knowing nothing of others in the group to interacting with the three other group members) was manipulated situationally and in the absence of an explicit out-group both on a decision in the present as well as one with a 6-month delay. 
With multiple equilibria, at different levels of cooperation, one may ask which equilibrium, if any, will actually be realized when four players make independent choices. Obviously, this depends not only on possible rewards and sanctions, but also on people’s expectations of themselves and of others. Strength of affiliation with the group may change not only magnitude of social goals but also expectations about what others will choose. If one feels oneself part of a team, and expects that others feel likewise, then one anticipates a high reward from joint cooperation and also expects others to cooperate. 

The baseline for Study 1 was a control condition, where individuals were anonymously assigned to groups of four in the lab, and other than knowing that they were in a group, participants had no other information about the others. Three other conditions attempted to increase affiliation strength over baseline: using an arbitrary symbol to label a group of otherwise mutually anonymous participants (symbol condition); having the participants make decisions sitting around a table in sight of one another (co-present condition); and asking participants to complete an earlier unrelated task collaboratively, rather than alone (collaborative condition). 
These conditions represent potential for increasing levels of affiliation. Anonymous groups form the typical baseline in a laboratory-based social dilemma experiment.  The symbolic groups represent groups and organizations one interacts with at an arms-length or in an abstract way (such as cause-based groups like the Red Cross, World Wildlife Fund, and UNICEF to name a few), and also capture the true essence of a minimal group manipulation in the absence of an explicit out-group.  Co-present groups represent those that form naturally during commutes and in the work place when physical space is shared, and are typical of the group-manipulation used in social dilemma studies.  Collaborative groups represent interactive teams and have been commonly used to study the effect of communication on decisions in social dilemmas.  However, unlike past research, participants in the collaborative groups interacted on a prior and unrelated task.  No communication was permitted about the decision or the dilemma in any of the conditions, including the collaborative condition.  

Study 2 tested the temporal constraints of the lab-induced affiliation by introducing delayed outcomes.  Since affiliation can be construed either concretely (here and now) or abstractly, for future choices (Trope & Liberman, 2003), and decisions pertaining to the future are approached analytically while emotions play a greater role in those in the present (Chang & Pham, 2008), the decision to cooperate is likely to be influenced by the temporal component. Study 2 also introduced new measures of affiliation strength and activation of social goals thus examining the effect of the 6-month delay on affiliation strength, social-goal activation, and the decision to cooperate. 
The main hypothesis for the first study was: increasing awareness of the group, even in the absence of an explicit out-group, even when the group was represented as an abstract symbol, and even when the communication was unrelated to the dilemma, would lead to stronger affiliation, increased activation of social goals, and thereby to an increase in cooperation rates and to increased satisfaction among those who cooperate successfully, speaking to the resilience of group affiliation.  For the second study, the effect of a temporal delay was less clear.  One possible outcome was the reduction of cooperation levels across all conditions since the group affiliation being tested in this study was transitory and not a long-term durable connection, i.e., it mattered only at the concrete level and in the present, and was not relevant abstractly or central to a person’s self concept over time.  A second possibility was that the impact would be subtler. Since future decisions are not only more abstract, but are also approached more analytically, an analytically arrived at decision to cooperate in the abstract future first would then continue to hold for a subsequent scenario pertaining to the present.  However, the opposite, i.e., an emotional decision to cooperate in the concrete present first would not necessarily translate into a decision to cooperate in a subsequently presented scenario pertaining to the future.  Thus affiliation would interact with the order in which the scenarios were presented.  Having analytically decided to cooperate first in the future, participants would be less likely to switch to defection for the present scenario.  However, those who received the present scenario first and made an affective decision to cooperate might have more reason to switch when facing the future scenario that could be construed more abstractly and warrant a more analytical approach.  Both hypotheses were equally likely outcomes for the second study.
2. Study 1

2.1 Methods

2.1.1 Participants and Design


Three hundred Columbia students – 75 groups of size 4 – participated in a game with monetary payoffs similar to Table 1. Groups were randomly assigned to one of four conditions. In the Anonymous condition (14 groups), the 4 participants were isolated throughout the experiment; they were merely told that they were participating with 3 others, but did not know anything else about the others. In the Symbol condition (15 groups) participants were similarly isolated, but shared a group symbol, such as a small blue or red star, which was pointed out and exhibited on instruction and answer sheets. In the Co-present condition (17 groups), participants sat together during the experiment, but did not interact. Finally, the 29 groups in the Collaborative condition also sat together; they interacted only during a prior and unrelated letter-writing task (described below). In the Co-present and Collaborative conditions, group members had no previous acquaintance.   

2.1.2 Procedure 
All participants began by writing a letter to a Columbia Dean about some campus issue. The choice of topic and wording of the letter were left to each participant, except for the Collaborative condition, where the group of four agreed on one issue and drafted a joint letter. Participants were informed (truthfully) that the letters would be sent to the Dean. After completing the letter(s), participants received $10. They were then offered the opportunity to “invest” $5 of the $10 in an “investment cooperative.” The instructions showed how total earnings depended on one’s choice, to invest or not, and on how many others invested. After the decisions, the total number who invested was revealed (such that decisions could not be matched to participants), and payments based on group investment were made. Participants then completed a questionnaire that included items concerning decision satisfaction and trustworthiness of group.  (Investment payoffs come from Table 1, substituting $7.5, $10, $11, $12.5, $18, $16, $20, $23 for the integers 1 to 8 in columns C and D.  The order reversal ($18, $16) was inadvertent and led to Nash equilibria with one defector as well as the usual all-defect equilibrium.  This was corrected in Study 2 with no difference in overall results.)

With a novel group, individuals may become more or less affiliated with the group as interactions progress and impressions solidify.  Therefore, in the Collaborative condition, letter writing was videotaped and coded by two or more independent coders. Each participant was rated (subjectively, on the basis of body language, tone, and content of statements) for strength of affiliation with group, inclusiveness of others, and open-mindedness, using 5-point scales such that increasing numbers implied greater levels of affiliation. Ratings that differed by 1 point across coders were averaged. Less than 5% of all ratings varied by more than 1 point across coders; in these cases, a consensus rating was reached by discussion among the coders. Overall inter-coder reliability was 89%.
2.2 Results and Discussion

In presenting results, statistical reliability is indicated at the 1% or 5% level. Means are presented with 95%-confidence intervals for means, but regression slopes, in deference to convention, are stated as slopes ± one standard error. The main dependent measure was the individual’s decision to invest (i.e., “cooperate”). 

Decision to Invest or Cooperate: As predicted, cooperation rates were lowest for the Anonymous condition (43%) and rose for the Symbol (63%), Co-Present (78%), and Collaborative (75%) conditions (F(3, 296) = 7.90, p<.01).  Figure 1 shows the percentage investing for each condition, with the Collaborative condition subdivided (conservatively) by individuals’ affiliation strengths as scored by coders (Low = affiliation score ≤ 3, High = affiliation score > 3).  As hypothesized, cooperation increased from Anonymous to Symbol to Co-present conditions, and in Co-present fell above Collaborative-Low but below Collaborative-High (p < .01 for each). Within the Collaborative condition, there was a strong log-linear relation between investment probability and coded group affiliation (slope = 1.26 ± 0.24). This slope is large: a logistic regression model predicts 43% investment when coded affiliation = 2, but 90% when affiliation = 4. Participants coded with low affiliation during the letter-writing task (pre-investment decision) mimic those in the Anonymous condition, while those coded as having high affiliation mostly cooperate. Thus cooperation increased as manipulated transitory affiliation increased even when there was no explicit out-group.  In addition, affiliation was observable in the collaborative condition in an unrelated and prior task and could be coded by independent observers.    

Post-decision Satisfaction: Overall satisfaction was somewhat higher for investors (0.31 ( 0.26 scale points, 95% confidence). Where three others invested, satisfaction averaged 0.5 scale points higher for a 4th cooperator than for the lone defector, even though the latter earned $5 more.


Neither monetary payoffs nor group norms or sanctions explain the cooperation and satisfaction findings.  The one-time and anonymous investment decision offered little opportunity for norms or sanctions to develop or play a role.  In addition rated trustworthiness of one’s group increased from 2.8 for Anonymous to 3.7 for Collaborative-High, p <  .01.  Thus as predicted, greater group awareness results in stronger affiliation producing stronger expectation that others will cooperate as evidenced by the trustworthiness ratings, and stronger intrinsic social rewards from successful cooperation as evidenced by the satisfaction ratings.

Ultimately, this study shows that as affiliation increases with awareness of the group even in truly minimal groups and in the absence of explicit out-groups, thus speaking of the resilience of transitory and affiliation and highlighting the influence exerted by the mere presence of even an abstract group on decisions in social dilemmas. Moreover, cooperators are more satisfied with their decision suggesting that there is intrinsic value in pro-social decisions.  Study 1 however, did not provide direct evidence that social goals were top-of-mind for cooperators, nor did it explore the effects time on the affiliation created in the lab groups. 

3. Study 2

Study 2 had three purposes: to replicate the findings of Study 1; to probe social goals underlying decisions to cooperate and measure self-reported affiliation; and to test cooperation for future transactions, in order to examine the temporal aspect of affiliation. As previously described, affiliation can be construed either concretely (here and now) or abstractly, like for future decisions (Trope & Liberman, 2003). In addition, because affective components weigh more heavily in the Present while analytical thinking dominates in the Future (Chang & Pham, 2008), the temporal dimension of the game is likely to change the influence of affiliation and thus the decision to cooperate.  
3.1 Method

3.1.1 Participants

300 Columbia students who had not taken part in Study 1 participated in this study.  Study 2 included 16 four-person groups in the Anonymous condition, 21 in the Symbol condition, 16 in the Co-present condition, and 22 in the Collaborative condition.

3.1.2 Procedure

Only differences from Study 1 are noted. Most important, participants in Study 2 made two investment decisions – one with immediate outcomes (as in Study 1) and one with outcomes delayed 6 months. Decisions were sequential and order-balanced: some participants encountered the Present scenario initially and some the Future one. They did not learn about the second scenario until after they had made their first decision. To offset temporal discounting, future payoffs were scaled up by a factor of 1.3, based on previous research conducted in the same laboratory (Hardisty & Weber, in press). 

Prior to each decision, subjects were asked to list their uncensored thoughts as they occurred to them using a variation of a think-aloud protocol (Johnson, Haeuble & Kienan, 2007; Weber, Johnson, Milch, Chang, Brodscholl, & Goldstein, 2007). This methodology has been successfully used to obtain some indication of the factors considered during the decision without having an impact on the actual decision per se.  In addition, subjects were also asked to divide 100 points in the ratio of relative importance of own earnings versus group’s earnings. Following each decision, participants were asked to complete five words to test for the accessibility of pro-social constructs, similar to methods used by Gilbert & Hixon (1991) and Knowles & Gardner (2008) that used word completion to test for accessibility of social constructs.  For example, participants were given SHA_E, which can be completed as a word with a social meaning (SHARE) or in several less social ways (e.g., SHAKE or SHAPE). Participants then reported their feeling of affiliation with the group on a 5-point scale. Upon completion of both scenarios, participants were paid for the present scenario.  Payoffs for each scenario were ordered as in Table 1; all-defect was the only financial Nash equilibrium. 

3.2 Results and Discussion

Effects of Condition and Present/Future Scenario on First Decisions: Figure 2 displays investment percentage for each condition in Study 2, for both the Present and the Future scenario, when each was presented first. Results are similar for Present and Future, and similar to Figure 1, except that overall percentage of investment was 59%, compared to 67% in Study 1.  Note that means and confidence intervals in Figure 2 are given for 10 independent groups; thus, statistical significance of all differences can be assessed from the error bars.

Second Thoughts: Within-Subject Shifts between Present and Future: Table 2 gives the within-subject profiles for Present and Future investment for the two presentation orders. There is a powerful effect of presentation order on second decision.  When the Present scenario was offered first (Present-first), half of the Present investors declined to invest in the second decision (Future payoff).  The opposite shift, from Present non-investment to Future investment, was much smaller. The asymmetry of the secondary diagonal (9% versus 30% for the two forms of inconsistency) was statistically reliable ((2 (df=1)= 19.6, p < .01). In contrast, when the Future scenario was offered first (Future-first), less than one-fifth of those who invested declined to invest in the subsequent decision (Present payoff).  The asymmetry of the secondary diagonal (11% versus 15%) was not statistically significant, and the difference in the changes, Present-to-Future versus Future-to-Present, was statistically reliable (log odds = 1.44 ( 0.70, 95% confidence).  Table 2 aggregates all conditions; the pattern is similar, however, for each Condition (except Collaborative-Low, where sample size was small).


In summary, Condition strongly affects initial cooperation, whether outcomes (monetary and social) are immediate or six months in the future. Participants who initially commit to Future cooperation do not often switch for Present outcomes. By contrast, many participants who initially commit to cooperation with Present outcomes switch when the scenario shifts to Future. The shift to the future may be perceived as a reason to withdraw cooperation.  This is in keeping with the second hypothesis detailed in the Introduction above where changing from a more affect-based decision in the concrete present to an analytic one in the abstract future is reason to switch choices from cooperation to defection, but having analytically decided on cooperation as the better choice for the abstract future, a switch to defection for the concrete present becomes less likely.

Analytic vs. Emotional Reasoning: Further evidence of this potential difference in processing is provided by the uncensored thoughts shared by subjects prior to making their decision.  These thoughts were coded for the presence of analytic thoughts (e.g., those pertaining to risk, return, probability and expected value) vs. emotional thoughts (e.g., those pertaining to feelings and ideas of right and wrong) by two independent coders.  Both coders independently coded 82% of the thoughts identically.  Coders discussed and arrived at a joint rating for the remaining 18% of thoughts. Not all participants provided thoughts and not all thoughts could be classified as analytic or emotional, despite discussion. These participants were excluded from this analysis resulting in 187 first decision thoughts and 154 second decision thoughts.


As shown in Table 3 and in keeping with the above predictions, participants receiving the future decision first had significantly more analytic and fewer emotional thoughts compared with those who received the present decision first (χ2(df=1) = 64.72, p<.001).  In order to examine the influence of the analytic vs. emotional modes of thinking on choice in the second decision, each participant was assigned a “Switch-Mode” score of either 0 (for no change in thought mode between thoughts listed for the first and second decisions) or 1. In addition, a “Switch-Choice” score was also assigned to each participants such that 0 implied the there was no change in choice between the two decisions (i.e., both were either defect or cooperate) and 1 implied that the participants had changed from defect to cooperate or vice-versa.  In a binary logistic regression, Switch-Mode was a significant predictor of Switch-Choice (B=2.29 ± 0.41, p<.001).  Table 4 illustrates this with counts of participants by Switch-Mode and Switch-Choice for both Present-first and Future-first.  Thus, the time-frame of the initial decision influences whether an analytic or emotional mode is used in thinking about the decision and changes in the actual decision are accompanied by changes in the thought mode, which may be more likely when moving from present to future rather than from future to present.   
Post-decision Satisfaction: Post-decision satisfaction was probed after each scenario. Satisfaction after the Present decision was vastly greater for Present cooperators than defectors (Difference of Means = 1.54 ± 0.21, 95% confidence), and even quite appreciably greater for Future cooperators than defectors (Difference of Means = 0.69 ± 0.24, 95% confidence), independent of Condition and scenario order. Satisfaction after the Future decision, however, was unrelated to both Present and Future cooperation.  

Variables Associated With Decisions to Cooperate

Own earnings: The weight assigned to own rather than group earnings correlated (0.55 with Present and (0.57 with Future cooperation. It decreased monotonically from Anonymous to Collaborative conditions (p < .01). Since Study 1 effects were replicated in Study 2, it can be concluded that this pre-decision probe had little effect on the decision process. Weight for own earnings is used below in log-linear models for cooperation.


Word completion: Three (of 5) social word completions following the Present decision correlated strongly with one another and with Present cooperation: U_ (completed as “us” versus other choices), _AIR (“fair” versus other), and O_RS (“ours” versus other).  Two (of 5) completions following the Future decision correlated with Future cooperation: GRO__ (“group”) and SHA_E (“share”). Total number of social completions increased from Anonymous and Symbol conditions to Co-present and Collaborative, and correlated with cooperation (0.48 Present, 0.68 Future). These two totals are used below in respective log-linear models.


Self-reported affiliation: These ratings also increased monotonically and reliably across conditions, for both Present and Future scenarios and correlated with cooperation (0.61, Present, and 0.57 Future). These variables were likewise used in the log-linear models.

Log-Linear Models for Cooperation:
The three variables just described (Own Earnings, Social Completion, and Affiliation) were tested in log-linear models for probability of investment. The logistic regressions are similar in all four conditions and for both Present and Future scenarios.  All 24-regression coefficients (3 variables x 4 conditions x 2 scenarios) had the expected sign; all but one differed significantly from 0 (p < .05). Of course, coefficients varied somewhat across eight log-linear fits, but their similarity suggested a unified model, with dummy variables for condition. Since scenario order was important (Table 2), it was also incorporated as a variable. The same variables were tested for both Present and Future scenarios.

            Table 5 shows estimated logistic regression coefficients (with estimated standard errors) for Present and Future investment. The Symbol and Co-Present conditions show substantial positive effects (compared with Anonymous, the reference level, absorbed into the Intercept). Co-presence had a larger effect in the Present-first order, especially for Future investment. This was the only appreciable Condition x Order interaction.  Although it was not statistically significant (chi-square test comparing with models having only a single coefficient for Co-presence), nonetheless, it is an interpretable interaction, and the result was seen for both scenarios. Adopting a model without this interaction seemed unwise. An interpretation: With Present tested first, physical co-presence enhances concrete construal of group affiliation, which protects against switching to defection when Future is tested. With Future tested first, construal of group affiliation is abstract. Subjects reason analytically that there is value (financial and social) in cooperating, then retain that evaluation for the Present scenario. 

 
Own Earnings, Social Completion, and Affiliation all show large effects (rows 5-9). Moreover, Own Earnings interacts strongly with Order. With Future presented first, those who rate own earnings highly are less likely to act on an abstract construal of group affiliation by investing, either for the Future or the Present scenario.


Condition dummy variables alone showed statistically significant effects but only small deviance reductions (13.3 for Present investment and 15.0 for Future). By contrast, the models shown in Table 5 produced huge deviance reductions: from 401 to 172, for Present investment, and from 415 to 115, for Future. The three explanatory variables thus produced a much more accurate model, with Order and Own Earning/Order interaction also contributing. However, these variables do not mediate the effects of Condition; to the contrary, coefficient estimates for the Symbol and Co-present conditions in Table 5 were similar to those for a model based on Condition alone. Thus, the three probe variables explain much of the variation in investment, but do not adequately capture the effects of Symbol or Co-presence.


For the Collaborative condition, one can relate cooperation to observer-rated affiliation. The log-linear relation for Present investment was similar to that in Study 1: slope = 1.88 ± 0.44. This relationship was not attenuated when the three explanatory variables were added to the regression equation. Indeed, the correlation of observed affiliation with each explanatory variable was only ± 0.2 to 0.3. In the Future scenario, however, observer-rated affiliation was unrelated to probability of cooperation (slope = 0.16 ± 0.28) and uncorrelated with explanatory variables (± 0.0 to 0.1).

        Finally it should be noted that models with no interactions are not quite as good as the models in Table 5, while additional interactions accomplish little: neither additional Order interactions nor unequal slopes for explanatory variables across Conditions reduce deviance appreciably. Again, analytical thinking may be dominant among these participants who construe affiliation abstractly and for whom feelings of affiliation are less important in the decision process. 


In summary, the models of Table 5 were selected on the basis of deviance reductions, theoretical interpretability of effects, inclusion of interpretable interactions for which there is at least weak evidence, and including analogous variables for Present and Future scenarios. Despite the similarity of Present and Future models, there is a large psychological difference, as shown by the order effects (Table 2) and by the fact that in the Collaborative condition, observer-rated affiliation predicts only Present investment.

Group Level Analysis: All the model-fitting to this point has been done at the individual level. This can be justified since there do not appear to be any group influences beyond what is captured by the differences in Condition and the measured individual differences. However, to ascertain that was indeed the case, fitted values for the individuals in each group were combined to obtain the probabilities of 0, 1, 2, 3, or 4 cooperators in that group. These probabilities (calculated separately for Present and Future cooperation) were then compared with actual group data by calculating the expected number of groups (out of 75) that had 0 through 4 cooperators. 

Tables 6 and 7 compare the calculated number of groups for each of 0, 1, 2, 3, and 4 cooperators with the observed number for each level for the Present and Future decisions respectively. A group effect that is not captured by individual-level analysis should result in substantial difference between the observed and calculated numbers.  Thus Pearson chi-squares were calculated comparing observed with expected values for the Present (χ2 (df=4) = 1.34, ns) and Future decisions (χ2 (df=4) = 0.21, ns).  These values suggest the absence of a group-level effect.  It bears pointing out that in case of the Future decision, the fit looks too good. Since a hidden group-level effect on cooperation should lead to over-, rather than under-dispersion, this could be viewed as a chance occurrence, producing actual grouped cooperation levels almost exactly in line with the expectations from the individual analysis.
4. General Discussion

An apparent social dilemma may not truly be a dilemma when context-dependent social values outweigh financial gain from defection and therefore also generate additional Nash equilibria. Surprisingly, this value/equilibrium transformation occurs even when the social context is subtle: with ephemeral affiliation between complete strangers in the absence of explicit out-groups.  The presence of affiliation between group members, even when the groups are minimal, transient and abstract, activates social goals and raises cooperation rates. Self-reported affiliation in Study 2, and actual cooperative choices both in Studies 1 & 2 are influenced by symbols, co-presence, and unrelated prior joint effort.  This is different from the connection that has been observed in past group-based studies using public goods games since there is no explicit out-group defined to help create a sense of us vs. them.  Hence affiliation occurs even when one’s group is a mere abstraction and there is no explicit out-group to provide a contrast. The capacity of affiliation to exert such an impact even when it is so transitory has considerable ramifications not just for social dilemmas but also for all other social interactions.  Clearly this is an area where more research is required.
The order effect in within-subject decisions in Study 2 provides support for the hypothesis that a temporal delay does not simply attenuate the impact of affiliation by reducing the salience of social goals.  Rather, the changes in cooperative behavior are subtler and better explained by the difference in the preference of affective reasoning for the concrete present vs. analytic reasoning for the abstract future.  Hence, once a participant analytically arrives at a decision to cooperate in the future-oriented scenario, there is little reason to change that decision for the present.   However, the more affective approach applied to the present does not translate as well temporally, resulting in a switch from cooperation in the present to defection in the future.  This too is an area where future research is essential.

Hinkley and Anderson (1996) posit that when people view themselves as connected to others, they shift to a relational paradigm. Thus, affiliation changes the answer to “what does a person like me do in a situation like this?” Further evidence for this comes from the self-reported affiliation and social word completion that are strongly associated with cooperation, both for Present and Future payoffs in Study 2.  Cooperation with Present payoffs is also strongly associated with directly observed other-oriented behavior during prior collaborative effort. Thus increasing manipulated affiliation appears to be accompanied by a shift in underlying accessibility of social constructs.  As shown by Higgins (1996), constructs that are more easily accessible exert strong influence on the decisions at hand.  

Possible Implications for Institutional Design: In his seminal essay, The Tragedy of the Commons, Hardin (1968) advocated escaping social dilemmas through “mutual coercion, mutually agreed upon”.  In Table 1, mutual coercion can be construed as sanctions (economic and/or social) that undermine incentives for non-cooperation.  Threats of disapproval and of severe punishment undoubtedly affect behavior. The effects of sanctions however, depend on the actors’ social goals and more broadly, their long-term and short-term affiliations. Moreover, credible threats carry high economic and social costs. A psychologically realistic account of why people cooperate could lead to less costly and more effective designs for institutions that promote cooperation. Rewards for cooperation or penalties for defection have both economic and social components that can be combined with both stable and labile social and environmental goals.

For mainly private choices (e.g., recycling and energy conservation), symbols and labels can help to delineate a group of similarly situated individuals; even the weak group affiliations thereby created may transform what people think of as their “best interests.” For example, when individuals are made aware of pro-social actions of others like themselves, they tend to follow suit (Goldstein, Griskevicius, & Cialdini, 2007).

In situations where there are strong intrinsic rewards and punishments (satisfaction of successful teamwork; conforming to internalized standards), the introduction of external rewards and punishments is likely to undermine them, as is evidenced in studies with children where the introduction of an external motivator for a task that was previously intrinsically motivated reduces future intrinsic motivation for the task (Lepper & Greene, 1978).  The interaction of extrinsic and intrinsic social rewards and sanctions in the context of social dilemmas is an important area for future research. 

Where decisions are made through participatory processes – ranging from negotiations between family members to those between nations, as in connection with preservation of fisheries or reduction of greenhouse gases – the temporary affiliations arising in face-to-face interactions as well as the past history of successful cooperation may have powerful effects on participants’ goals. Such factors need to be taken into account in the design of participatory processes and relevant institutions. 
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Tables

Table 1. Financial and Social Outcomes for Cooperation (C) and Defection (D) in a Symmetrical 4-Player Game


financial 

reward for


social goals

that support

	choosing C


Number




gain intrinsic


avoid social

	sanction

	4
	7
	-
	+c4
	-

	3
	5
	8
	+c3
	-d3

	2
	3
	6
	?
	-d2

	1
	1
	4
	
	?

	0
	-
	2
	
	


Table 2:  Order Effect on Response Profiles for Present and Future Investment
	
	Order:

Present first

(N=168)
	Order:

Future first

(N=132)

	
	future investment
	future investment

	
	NO
	YES
	NO
	YES

	present

investment
	NO
	31%
	9%
	27%
	11%

	
	YES
	30%
	30%
	15%
	47%


Table 3: Number of Participants with Analytic and Emotional Thoughts by Order (Present first vs. Future first)

	Mode of Thoughts Prior to First Decision:
	Present First
	Future First

	Analytic
	26
	67

	Emotional
	81
	13


Table 4: Changes in Thought Mode and Changes in Choice between First and Second Decisions 

	Number of Participants
	Same Mode for Thoughts Preceding Both Decisions
	Different Modes for Thoughts Preceding Both Decisions

	Present First: Same Choice for 1st and 2nd Decisions
	35
	10

	Present First: Different Choice for 1st and 2nd Decisions
	14
	23

	Future First: Same Choice for 1st and 2nd Decisions
	39
	5

	Future First: Different Choice for 1st and 2nd Decisions
	3
	11


Table 5:  Models for Investment: Estimated Coefficients and Standard Errors

	
	Present Scenario
	Future Scenario

	Variable
	Coefficient
	(std. error)
	Coefficient
	(std. error)

	0. Intercept
	-6.73
	1.05
	-8.55
	1.29

	1. Symbol
	+1.41
	0.58
	+1.79
	0.74

	2. Co-present:

(Present 1st)
	+2.88
	0.91
	+3.05
	1.13

	3. Co-present:

(Future 1st)
	+1.66
	0.72
	+1.57
	0.87

	4. Collaborative
	-0.42
	0.59
	-1.31
	0.86

	5. Word completion
	+0.83
	0.22
	+2.47
	0.36

	6. Reported affiliation
	+1.62
	0.26
	+1.57
	0.30

	7. Order (Future 1st)
	+0.11
	0.45
	+0.89
	0.59

	8. Own earning:

(Present 1st)
	-0.10
	0.02
	-0.17
	0.04

	9. Own earning:

(Future 1st)
	-0.05
	0.02
	-0.07
	0.02


Table 6: Number of Observed Versus Predicted Groups for 0 to 4 Cooperators for the Present Decision

	# of Groups
	With 0 Cooperators
	With 1 Cooperator
	With 2 Cooperators
	With 3 Cooperators
	With 4 Cooperators

	Observed
	2
	11
	24
	28
	10

	Predicted
	3.41
	11.12
	21.85
	26.32
	12.31


Table 7: Number of Observed Versus Predicted Groups for 0 to 4 Cooperators for the Future Decision

	# of Groups
	With 0 Cooperators
	With 1 Cooperator
	With 2 Cooperators
	With 3 Cooperators
	With 4 Cooperators

	Observed
	11
	17
	23
	17
	7

	Predicted
	11.69
	15.68
	23.84
	16.50
	7.28


Figures
Figure 1. Percent investment by condition in Study 1. Error bars are 95%-confidence intervals. 
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Figure 2. Percent investment by condition for first-presented scenarios in Study 2. Error bars are 95%-confidence intervals. 
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