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Pre-made cakes can 
only tell so much 



To understand the cake,  
we must make the cake 



The same problem exists for the 
evolution of cooperative social 

systems 



Environmental 
Variable 

Environmental 
Variable 

‘Pre-cooked’ social environments 
describe the range of conditions 

that can support cooperation 

But we don’t know how cooperative social 
systems can structure themselves 



Complex population structures  
can be determined by  

individual level decisions 



… individual behaviours  
that structure the population… 

… determine… 

… the payoffs of cooperating… 

… which affects… 



We need to study the principles, processes and 
conditions that allow cooperative social 

systems to form endogenously 



What is the role of between-group 
competition? 



? 



Costly to cooperate and vote for 
competition 

Returns for cooperation decrease 
with group size 





Individual decisions that promote between-
group competition generate a competitive 

social environment 





Cooperation can be sustained in mid-sized groups  
and is greatest for competitive groups 
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Prediction No Interactions Group 
Interactions 

Group competition  
may alter  

Co-evolutionary dynamics  
in important ways 



No Group 
Interactions 

Group 
Interactions 

Allowed 



A special ingredient for baking a cooperative 
social system is a pinch of conflict 
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