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Abstract
Social dilemmas arise when people follow their own best interests, yet the consequence of their separate choices is sub-optimal for all of them. Monetary payoffs, however, do not necessarily define best interests. “Best” is constructed and can depend strongly on social context. Two studies successfully manipulated and measured group affiliation. Increased saliency of the group and of social goals rendered cooperative action more likely. These results have practical implications for avoiding real-world social dilemmas. Some of the factors underlying cooperation changed, however, when monetary payoffs and cooperative success were delayed 6 months. Affiliation is partly oriented toward the here-and-now.

When is a Social Dilemma not a Dilemma? Group Affiliation and Social Goals Transform Payoffs for Cooperation
Social dilemmas arise when people follow their own best interests, yet the consequence of their separate choices is sub-optimal for all of them. Classic environmental examples are overgrazing and overfishing (Hardin, 1968). Both in the laboratory and in natural settings, many people do sacrifice part of their potential financial reward (Camerer, 2003); consequently, the actual outcome for each of them is better than if each tried to maximize financial return (Ostrom, 2003). We hypothesize that this happens because financial rewards in the laboratory and natural settings do not perfectly portray true “best” interests. Rather, people select plans aimed at multiple context-dependent goals (Krantz & Kunreuther, 2007). These can include social and environmental as well as financial goals.

In laboratory groups, social goals may include reciprocity (Fehr & Gachter, 2002), the good of other group members (Van Lange et al, 2002), equality of payoffs (Bolton & Ockenfels, 2000; Fehr & Schmidt, 1999), fulfillment of obligations (e.g., following discussion and agreement), fulfillment of perceived norms and avoidance of social censure. We view these goals not primarily as individual-difference variables, rather, as context-dependent, and in particular, dependent on the degree of affiliation felt by individuals toward their groups (Krantz et al, 2008). Faced with a dilemma, people ask themselves the question, “what does a person like me do in a situation like this?” (Weber et al, 2004). By taking account of the resulting goal, they transform the nominal payoffs, so that they no longer confront a true social dilemma (Kelley & Thibaut, 1978).

This theoretical stance led us to manipulate and to measure affiliation strength in laboratory games. We consider affiliation to include durable group identity (Brewer & Kramer 1986; Wit & Wilke, 1992; Yamagishi & Kiyonari, 2000), but also short-lived social connections (Schacter, 1959) as in the case of transiently formed laboratory groups, or fellow passengers on a train. We report two studies that relate such manipulations and measurements to the probability of a pro-social or cooperative choice in a four-person strategic game. 

Table 1 shows a theoretical four-person payoff array, with both experimenter-imposed rank-ordered financial payoffs and affiliation-dependent social goals. The number of cooperative choices in the group is shown in the first column; resulting financial payoffs to cooperators and 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 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.

With multiple equilibria, at different levels of cooperation, the question arises as to which, if any, will actually be realized when four players make independent choices. Obviously, this is a function not only of possible rewards and sanctions, but also of people’s expectations of themselves and of others. Strength of affiliation with the group may change not only the magnitude of possible rewards but also the 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 one also expects others to cooperate.

Study 1 manipulated feelings of affiliation in three ways: by using an arbitrary symbol to label a group of otherwise mutually anonymous participants; by having the participants make decisions sitting around a table in sight of one another; or by asking participants to complete an earlier unrelated task collaboratively, rather than alone. Communication about the decision itself was not permitted. We predicted that increasing awareness of the group would lead to stronger affiliation, increased activation of social goals, and thereby to an increase in cooperation rates.

In Study 2, we introduced delayed outcomes; because we hypothesized that affiliation can be construed either concretely (here and now) or abstractly, for future choices (Trope & Liberman, 2003). We replicated Study 1, with immediate choice, and compared the results to transactions delayed by 6 months. Study 2 also introduced new measures of affiliation strength and activation of social goals. We examined the effect of the 6-month delay on affiliation strength, social-goal activation, and the decision to cooperate.
Study 1: Method
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. 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 letter-writing task (described below). In the Co-present and Collaborative conditions, group members had no previous acquaintance. We hypothesized that affiliation strength, and therefore probability of cooperation, would increase: Anonymous < Symbol < Co-present < Collaborative.

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 number who invested was revealed and additional payments were made. Payoffs followed the traditional payoffs for a social dilemma with one exception: in addition to an all-defect Nash Equilibrium, 3 cooperate and 1 defect was also an equilibrium, resulting in five Nash Equilibria.  This was not an intentional setup and was changed in Study 2 such that the only Nash Equilibrium for the payoffs in Study 2 was all-defect.
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. Ratings that differed by 1 point 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. 

Study 1: Results and Discussion

In presenting results, we indicate statistical reliability at the 1% or 5% level or give confidence intervals for means and regression slopes. We present 95%-confidence intervals for means, but in deference to convention, we present regression slopes ± one standard error.

The main dependent measure was the individual’s decision to invest (i.e., “cooperate”). Figure 1 shows the percentage investing for each condition, with the Collaborative condition subdivided by affiliation strength as scored by coders (Low = average score ≤ 3 for that person, High = average > 3). As hypothesized, investment probability increased from Anonymous to Symbol to Co-present conditions. Investment probability was higher in Collaborative-High than in Co-present, while in Collaborative-Low it was lower than Co-present (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: the model predicts 43% investment when coded affiliation = 2, but 90% at affiliation = 4. In aggregate, those who affiliate weakly behave as if they were in the Anonymous condition; those who affiliate strongly mostly cooperate. Recall that affiliation coding occurred during a task unrelated to investment, before participants knew about the investment task.

Figure 1 suggests that cooperation may be valued intrinsically. Neither monetary payoffs nor group norms and sanctions easily explain such findings: there was little opportunity for norms or sanctions around the investment decision since this was a one shot task and individual player decisions were anonymous. Cooperation may have resulted from a combination of intrinsic social reward and expectation that others would cooperate. Indeed, the rated trustworthiness of one’s group increased reliably from 2.8 for Anonymous to 3.4 for Collaborative. 

Study 2 probed the social factors associated with cooperative investment choice more thoroughly.

Study 2: Introduction
Though we had expected enhanced cooperation in the Symbol and Co-presence conditions, the large size of these effects was surprising. Study 2 therefore had three purposes: to replicate the findings of Study 1; to test cooperation for future transactions, in order to examine the temporal aspect of affiliation; and to probe social goals underlying decisions to cooperate. 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.

Study 2: Methods

Participants
The participants were 300 Columbia students who had not taken part in Study 1.

Design and Procedure


We note only differences from Study 1. Most importantly, 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: some participants encountered the Present scenario initially and some the Future scenario. They did not learn about a 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 in our lab (Hardisty & Weber, in preparation). 
Prior to each decision, subjects were asked to divide 100 points in the ratio of the relative importance of their own earnings versus the group’s earnings. Following each decision, participants were asked to complete five words. 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. Participants also 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 both scenarios followed traditional social dilemma payoffs with all-defect as the Nash equilibrium.
Study 2: Results and Discussion

Effects of condition and order of testing.

Figure 2 displays the percent of respondents who invested for each condition in Study 2 (analogous to Figure 1 for Study 1). The two bars for each condition show investment percentages in the Present and Future scenarios, averaged across presentation orders. The results for Present (gray bars) come close to replicating Figure 1, except that the overall percentage of investment was 61%, compared to 67% in Study 1. The white bars show a drop (to 47% overall) in the Future as compared with the Present scenario. Both statistical reliability and the interpretation of these results are better discussed in connection with Figure 3, which tells a more complex story.


Figure 3 breaks down the percentage of investment by presentation order as well as by condition and Present versus Future scenario. The first two bars for each condition show the responses to Present and Future scenarios when Present was tested first. There is a within-subject decrease in investment in Future, as compared with Present, for all but the Collaborative-Low condition. This within-subject shift is similar for the Anonymous, Symbol, and Co-present conditions and statistically reliable in aggregate ((2 = 7.9, df = 3, p < .05). This same drop is large, and highly reliable, in the Collaborative-High condition. The last two bars for each condition show the corresponding (small) changes when Future was tested first. The drop in investment from Present to Future occurred consistently (again, except Collaborative-Low), but is not statistically reliable for any condition alone, nor for all combined. (Results for Collaborative-Low are based on small numbers, with low power to detect Present-Future differences.)


Comparing the first and last bars for each condition gives a between-subject comparison based only on the first scenario encountered: Present, tested first, compared with Future, tested first. The change from Present (60% overall) to Future (58%) is small and not statistically significant.


This pattern suggests that experimental manipulations have strong effects on cooperation initially, whether the outcomes (monetary and social) are immediate or six months in the future. Participants who commit to cooperation for the future at this point do not often switch (< 20%, overall) in the subsequent scenario with Present outcomes. By contrast, when participants commit to cooperation with Present outcomes, slightly over 50% switch when the scenario later shifts to Future. The move to the future may be seen as a reason to withdraw cooperation.
Possible Explanatory Variables

Own versus group earnings. 
The weight assigned to one’s own rather than group earnings correlated -0.55 with Investment for the Present scenario and -0.57 for the Future. This weight also decreased monotonically from Anonymous to Collaborative conditions (p < .01).

We did not ask this question prior to decision in Study 1; the replication of the Study 1 results (gray bars in Figure 3) suggests that this pre-decision probe had little effect on the decision process. The weight assigned to own earnings is used below in log-linear models for investment. 


Word completion.
Three of the five social word completions following the Present decision correlated strongly with one another and with Present cooperation: U_ (completed as “us” versus any other choice), _AIR (“fair” versus other), and O_RS (“ours” versus other).  Two of the five completions following the Future decision had a similar relation to Future cooperation: GRO__ (“group”) and SHA_E (“share”). The number of social completions was less in Anonymous and Symbol conditions than in Co-present and Collaborative, and correlated with investment (0.48 Present, 0.68 Future). We used these two variables in the respective log-linear models below.


Self-reported affiliation.
These ratings also increased monotonically and reliably across conditions, for both Present and Future scenarios and correlated with investment (0.61, Present, and 0.57 Future). These variables were likewise used in the log-linear models.
Log-Linear Models for Cooperation
We tested the three variables just described, Own Earnings, Social Completion, and Affiliation in log-linear models for probability of investment. The logistic regressions were similar in all four conditions and for both Present and Future scenarios. All three variables had statistically significant effects within each condition and in both scenarios, with one sole exception: the Social Completion variable for the Anonymous condition in the Present scenario. Even in that case, the linear slope had the expected (positive) sign. Naturally, the detailed coefficients varied somewhat across these eight log-linear fits, but their similarity suggested construction of unified models across all four conditions. Since order of the two scenarios was important (Figure 3), it was also incorporated as a variable. Analogous models were constructed for Present and Future.

Table 2 shows estimated logistic regression coefficients (with estimated standard errors) for Present and Future investment. These models are first discussed in detail and then compared with alternative models. 
The Symbol and Co-Present conditions show substantial positive effects (compared with the Anonymous condition, taken as the reference level, absorbed into the Intercept). Co-presence shows a larger effect, for Present investment and especially for Future investment, when Present is tested first. This is the only Condition x Order interaction term that shows anything interesting, and even so, it is not statistically significant (using a chi-square test comparing with a model that has only a single coefficient for Co-presence). Nonetheless, it is an interpretable interaction, and the result is seen for both scenarios, so that adopting a model without this interaction seems unwise. We suggest that when Present is tested first, physical co-presence enhances the concrete group affiliation, and then protects against switching to defection when Future is tested. With Future tested first, construal of group affiliation is abstract (Trope & Liberman, 2003). Moreover, affective components weigh more heavily in Present, while analytical thinking dominates in Future (Chang et al, 2008). Subjects reason analytically that there is value (financial and social) in cooperating, then retain that evaluation for the Present scenario. 

All three explanatory variables have large effects (rows 5-9). Moreover, own earning interacts strongly with order. When Future is presented first, those who rate their own earnings highly are much less likely to act on an abstract construal of group affiliation by investing, either for the Future or the Present scenario.


In considering alternatives to the models in Table 2, we started with Condition as the only explanatory variable. The 3 degrees of freedom for differences in Condition produce an overall deviance reduction of 13.3 for Present investment and 15.0 for Future – each statistically significant beyond the 1% level. In this model, the differences between Symbol and Anonymous and between Co-present and Symbol conditions are each statistically reliable, for both Present and Future investment. 

By contrast, the models shown in Table 2 produce huge deviance reductions: from 401 to 172, for Present investment, and from 415 to 115, for Future. The three explanatory variables produce a highly accurate model, with order and the own earning/order interaction also contributing. Note, however, that these explanatory variables and order effects do not mediate the effects of Condition; to the contrary, the coefficient estimates for the Symbol and Co-present conditions in Table 2 are similar, after adjusting for the other explanatory variables, to those for the simple model based on Condition alone. That is, the social goals measured by our three explanatory variables account for a large portion of the variation in investment, but do not adequately capture the effects of Symbol or Co-presence.

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

Purely additive models for Condition, Order, and the explanatory variables are not quite as good as the interaction models in Table 2. By contrast, models with more interactions accomplish little: neither additional Order interactions nor unequal slopes for explanatory variables across Conditions produce appreciably better models.

In summary, the models shown in Table 2 were selected on the basis of deviance reductions (judged both by magnitude and statistical significance), theoretical interpretability of effects, a desire to include interpretable interactions for which there is at least weak evidence, and an attempt to construct analogous models for Present and Future. This last was achieved – in Table 2, it is unclear whether different models are necessary for Present and Future. However, the order effects and the fact that observed affiliation (in the Collaborative condition) predicts only Present investment suggest a large psychological difference between Present and Future.

Overall, cooperators construe the decision more socially, assigning greater value to group outcome, accessing social words (and potentially, goals) more easily, affiliating more with their group, and, in the Present scenario, drawing satisfaction from a decision that may have netted them less money. 

General Discussion
For cooperators, a social dilemma is not truly a dilemma: context-dependent social values outweigh the financial gain from defection, generating additional Nash equilibria. This value/equilibrium transformation is necessary, but not sufficient: a favorable Nash equilibrium will be attained only if potential cooperators expect others to cooperate also. Feelings of group affiliation activate social goals and also expectations that others hold similar goals and therefore incline toward cooperation, essentially changing the answer to the question: “What does a person like me do in a situation like this?” We manipulated affiliation feelings by arbitrary symbols, by physical co-presence, and by prior joint effort. Reported feelings of affiliation and trust, and also actual cooperation increased monotonically across these conditions. 

We measured affiliation strength or social goals in three ways: explicitly, by self-report of motives of affiliation; implicitly by social word completion; and, for the Collaborative condition, by observing directly other-oriented behavior during the prior joint effort. Each of these measures was strongly associated with cooperation, both in a task with immediate and future payoffs. However, they do not adequately capture the effects of symbol, co-presence, or prior joint effort. In regression models, the effects of these experimental manipulations are slightly enhanced, rather than reduced, when these measures are included as covariates. Direct observation of affiliation strength is powerfully associated with cooperation for immediate payoffs, but not when payoffs are delayed 6 months. 
A simple between-subject comparison would suggest negligible differences between cooperation rates for Present and Future payoffs (Figure 3). However, internal analysis suggests that Present and Future scenarios are construed quite differently. Within-subject change between scenarios is asymmetric; presenting the Future scenario first erodes the effect of co-presence and the influence of self-report of motives (Table 2); and finally, coding of affiliation strength based on observation predicts only Present cooperation. We thus have attained some understanding of cooperation in transient groups for immediate consequences, but do not yet understand the interaction of temporal framing with social goals.

These theoretical concepts can help to improve design of institutions to promote more favorable outcomes in the face of economic incentives to defect. Some real-world settings are fairly anonymous, e.g., recycling and energy conservation; for these, it seems important to use symbols and labels to delineate a group of similarly situated individuals who may cooperate (Cialdini et al, 1999). Other settings involve existing group affiliations; for the latter, salience of group norms is important. In either case, penalties for defection may have both economic and social signaling effects. 
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Table 1
Financial and Social Outcomes for Cooperation (C) and Defection (D) in a 4-Player Game

	
	financial 

reward for

choosing
	social goals

that support

choosing C

	Number

choosing C
	C
	D
	gain intrinsic

reward 
	avoid social

sanction

	4
	7
	-
	+c4
	-

	3
	5
	8
	+c3
	-d3

	2
	3
	6
	?
	-d2

	1
	1
	4
	
	?

	0
	-
	2
	
	


Table 2

Models for Investment in Present and Future Scenarios: Estimates of 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


Figure Captions
Figure 1. Percent investment by condition, Study 1. Error bars are 80%-confidence intervals. 
Figure 2. Percent who invested by condition, Study 2. Error bars are 80%-confidence intervals. 
Figure 3. Percent who invested in Study 2 by condition, scenario, & order. 
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Figure 3
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