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ABSTRACT 
 
Brains are expensive, incurring high material and metabolic costs relative to 
their size, despite many aspects of brain network organization being largely 
explained by a parsimonious drive to minimize fixed and running costs. 
However, brain networks also have high topological efficiency, robustness, and 
other advantageous properties that may entail a wiring cost premium.  
We propose that brain organization is shaped by an economic trade-off between 
pushing down costs versus allowing the emergence of adaptively valuable 
topological properties. This economical trade-off between wiring cost and 
adaptive value is re-negotiated over long (decades) and short (millisecond) time 
scales as brain networks evolve, grow, and adapt to changing cognitive 
demands. An economical analysis of brain network disorders highlights the 
vulnerability of the most costly elements of brain networks to pathological 
attack or abnormal development.   
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