
 

Abstract: The chemicals sector is undergoing a transformation driven by decarbonization, shifting 

feedstocks, circularity, and increasing demand for low-carbon, non-toxic products. Globally, chemicals 

production is responsible for approximately 5% of worldwide greenhouse gas emissions, stemming from 

fuel combustion, process emissions, and product use.  A wide variety of new technologies are being 

proposed to decarbonize chemicals manufacturing, but in many cases their environmental benefits are not 

obvious and they could even have the potential to degrade other aspects of environmental quality. Robust 

environmental assessment of energy use, resource inputs, and emissions over the entire chemicals life 

cycle is essential for to ensure that proposed green technologies will actually deliver promised 

environmental benefits.  

To aid in this, life cycle assessment (LCA), techno-economic analysis (TEA), and related tools are 

increasingly being used in regulation, certification, and corporate decision-making. For example, US biofuels must meet a life cycle 

greenhouse gas emissions reduction target to be qualified as a renewable fuel, including emissions from production of chemical 

inputs that can drive overall results. 

This seminar will present several LCA-based sustainability modeling projects in the chemicals industry, from single green syntheses 

to analysis of technology at the global systems scale. Case studies will include bio-based feedstocks, decarbonization efforts in 

pharmaceuticals and medicines, low-carbon fuels, and electrochemical synthesis techniques. 
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