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Differentiating cooperative motives and affective reactions in prosocials and proselfs with fMRI 

Griet Emonds,1 Carolyn H. Declerck,2 Christophe Boone,3  Ruth Soerinck,4  & Rik Achten5

1,2,3 University of Antwerp, Belgium 

3,4 GIFMI, University of Ghent, Belgium 

Individual differences in social value orientation (proselfs versus prosocial) are a well-documented 

determinant of cooperative behavior in social dilemmas.  Previous research has shown that, for proselfs, 

the decision to cooperate is calculative and incentive-based, while prosocials are intrinsically motivated to 

cooperate, which may make them particularly sensitive to breaches of trust. In this study, we use event-

related fMRI to further gain insight into the neural correlates of (un)cooperative decision making of 

prosocials and proselfs, and additionally investigate their affective response to a non-reciprocating 

partner.

Method: Participants (n= 38) under the scanner engage in a series of one-shot Prisoner’s Dilemma (PD) 

games. The first series of games, played simultaneously, reveal participants’ intrinsic motivations. Later 

games are played sequentially (participants act as first movers) and include a feedback phase. The 

sequential PD games offer greater cooperative incentives and also reveal uncooperative intentions of 

partners. Brain contrasts are computed between the decision making phases of prosocials and proselfs in 

both types of games, and  between their  responses  to a non-reciprocating partner in the sequential PD.

The following hypotheses are tested: (1) Cooperative and defect decisions of proselfs are associated with 

activation of brain regions involved with cognition (dorsolateral prefrontal cortex, anterior cingulated 

gyrus, and caudatum). (2) cooperative decisions of prosocials are associated with a ‘warm glow of giving’ 

(activating the ventral striatum and subgenual area), while defect decision are driven by fear of betrayal 

(amygdala activation). (3)  Prosocials show a stronger emotional reaction to feedback compared to 

proselfs (activation of ventral striatum/subgenual area for cooperative feedback, and insula for defect 

feedback). (4) Prosocials show a greater emotional spill-over effect which affects their behavior in a 

subsequent round of the game,  and (5) there is functional connectivity between activation of brain 

regions involved in emotions during cooperative decisions in the simultaneous PD and the affective 

response to a defecting partner in the sequential PD.

Conclusions: Economists have attributed sustained cooperation in populations to the behavior of strong 

reciprocity,  referring to an individual’s propensity to resist free-riding and to punish defection at a 

personal cost. Corroboratory evidence for the above hypotheses would substantiate the idea that 

prosocials possess more strong reciprocating characteristics than proselfs, and that these differences  have 

a biological ground.   
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