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Abstract

Life cycle assessment (LCA) can guide technology and policy developers towards solutions that move society
towards sustainability in the interconnected spheres of energy, materials, and water. Most of these transitions
have potential pitfalls that LCA can help us anticipate and possibly mitigate. This seminar will address three
examples ofourgroup’s development and application of LCA methods towards sustainable societal transitions.
The first addresses the role of biofuels as complementary to electrification in the transportation sector. How can
we use biofuels toa greaterextent withoutincurring substantial land use change greenhouse gas emissions that
might negate their benefit? Our work in this area encompasses a scenario analysis of biofuel depl oyment
towards hard-to-decarbonize transportation modes and development of machine learning algorithms to detect
land use change in high resolutionimagery. The second addressesthe role of critical minerals in energy storage
materials. What is life cycle assessment missing in addressing the social and environmental effects of these
minerals and how can it improve? The final example addresses approaches to reducing energy consumed in
wastewatertreatmentwhile recovering important nutrients (nitrogen, phosphorous) that it contains. How do
we know that these technologies will move the needle on energy consumption and greenhouse gas emissions in
the watersector? Taken together, these exampleshighlight the potential of life cycle assessment but also some
of its weaknesses and needs for further development.
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