
Resource sharing based on the need of recipient

Request

Response

Outcome

ExamplesHow it works

Cells

Humans

Vampire bats

Social insects

Limited risk pooling between 
partners, better survival

Request is granted, as long as 
there are enough resources.

Nutrient transfer in multicellularity

Trophallaxis - food transfer from 
full to hungry ants

Blood shared most with hungry bats

Livestock and food sharing systems

Request to fill a need is made.
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Need-based Transfers

Request size (X) = 
threshold - current resources

Can I please 
have X?

Threshold

Request granted if X ≤ Y

Y = resources 
above threshold

Yes, I have 
enough to give 

you X.
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Opportunities

Challenges

Risk management
Economies of scale

Division of labor

Public good production

Scaling Up Cooperation
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Group Size

Cheater detection 
and suppression

Walk Away

Cooperation high enough?

HumansCells

Conditional movement away from poor social environments

Examples

Leads to smaller, less stable 
groups and more loners

Leads to larger, 
more stable groups

Cells leave depleted environment 
(e.g., low oxygen)

Humans leave depleted environment 
(e.g., overgrazed)

Positive 
assortment selects 
for cooperation in 

population

Yes No

Stay Leave

Positive 
assortment maintains 

cooperation in 
population


