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Abstract 
Is Administration Necessary? 

 
Nearly all man-made organizations require an administrative structure, especially 
when they grow in size and diversity.  Partly this is required to secure 
synchronization of action but it is also required to decrease the number of 
interactions between individuals in order to direct enough effort to the 
performance of their tasks.  The number of interactions rises with the square of the 
number of individuals while output can only increase linearly.  This is also the 
reason for group meetings; it is to make sparse matrices.  
 
Biological systems have to deal with similar problems but do it without a command 
structure; I will discuss how this is achieved in two very different examples: one, the 
bacterial cell and secondly in the evolution of the retina. 
 
 
 


