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Abstract 

The design of sustainable manufacturing processes and supply chains is rapidly becoming a 

critical issue, because of the need to provide for the needs of a growing human population 

which is increasingly prosperous across the globe. To address this growing issue, I review 

the most important elements of sustainability science including relevant sustainability 

criteria and metrics.  It is notable that there approximately six – not hundreds - critical Earth 

processes that must be maintained for sustainability to be possible.  These represent energy 

resources, land use, energy efficiency, economic strength, human well-being, and system 

stability.  There are computable metrics that can estimate changes in these processes.  Note 

that to the best of our knowledge increased energy efficiency will not be enough to approach 

sustainability because it encounters thermodynamic and practical limits below what is 

needed for sustainability1.  We also discuss the importance of process and supply structures 

which is an often-overlooked aspect of process and supply chain design, and we discuss the 

application of the P-graph framework.  This can be used to easily generate a large number 

of feasible structures which can then be assessed for sustainability.  We illustrate the 

application of these ideas with examples of energy generation processes and supply chains.2  

Lastly, based on our work, we seem to have about a hundred years to make enough progress 

towards sustainability to avoid catastrophes, and that is not a lot of time. 
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