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Metrics in chemical manufacturing 
from a decade ago

• Metrics were primarily applied at a process 
level and included:
– Raw materials used per pound of product

– Energy used per pound of product

– Greenhouse gas emissions per pound of product

– Wastes per pound of product

– Targeted pollutants per pound of product

• Benchmarking done for major commodity 
chemicals by U.S. Department of Energy



Metrics in Chemical Manufacturing 
(Update from ACS GCI Chemical Manufacturer’s Roundtable) 



Another scale at which metrics are applied: 
Organizational (AIChE Institute for Sustainability Metrics Initiative)

Major metrics
Each major category has multiple 
components



Some company specific tools

• Dow Chemical 
Sustainability Footprint



Other scales at which metrics are applied 

Molecular Scale
• Typically only information available is chemical 

structure and stoichiometry

• Analyses (e.g., those required under TSCA) typically 
focus on molecular persistence, bioaccumulation and 
toxicity

System scale

Process Scale

Multiple combinations of processes can be used to transform raw materials to 
products; the optimal process within a network may not be the same as the 
optimal process for a single transformation 

Mass, water, energy efficiency; total and targeted pollutants



Metrics in Pharmaceutical Manufacturing 
(ACS GCI Pharmaceutical Roundtable)



Sustainability metrics in research



Should research articles addressing 
sustainability report quantitative metrics?

Launched by American Chemical Society in 2012

Scope is green chemistry, green engineering and the sustainability of the chemical 
enterprise

Anticipate publishing ~400 papers in 2015

First impact factor due this summer

To date, definition of sustainability has been qualitative and subjective

Intent of Editors is to encourage authors to use multiple metrics that consider life 
cycles 
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