
 

Figure 1. Functional decomposition, e-commerce packaging 

While messy at first glance, this tool has been used with great success on a number of biologically-
inspired design projects by mapping the relationships between why we want a certain function and how 
we achieve that function.  Starting with the top and working our way down the diagram, we are asking 
ourselves (and our clients) how is this function accomplished?  If our main objective is to “Meet 
customer requirements,” how do we do it?  We do it by “preventing product loss”, “minimizing cost”, 
and helping them “represent their brand”.  Then each of those functions is decomposed into their own 
set of sub-functions explaining how they are accomplished.  We also can start from the bottom and 
move up the diagram, asking ourselves why?  Why do we want to “dampen vibrations?”  So that we can 
“cushion the product from impact.” 

The “how”/”why” decomposition is represented by the solids lines in  

Figure 1.  Because these often involve many functions, we use the different colored lines to show 
different functional trees.  The red dotted lines symbolize known trade-offs in the current system which 
can involve function in either the same or different trees.  For example, “minimize materials usage” is 
usually at odds with “increasing component weight.”  These key contradictions give us clues about 
potential opportunities where biological solutions can break the traditional trade-offs in the current 
paradigm. 

Note the process of decomposing the functions in this way is not meant to be MECE (mutually exclusive, 
completely exhaustive), nor is it meant to result in a perfect, canonical, functional representation of the 
problem.  There can be many functional decompositions for the same problem, none of which need to 
be “right”, but some of which are more useful than others.  The goal of the functional decomposition 
tool is to gain consensus on key issues and to provide a roadmap for systematically searching the realm 

Why? 

How? 


