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ABSTRACT
Transition to zero-carbon energy infrastructure entails collaborative decision making between utilities, policymakers, and
stakeholders with often conflicting objectives. In the real world, these conflicting objectives need to be resolved at a local
level at a much higher spatial resolution than what mathematical models can handle. In this talk, I develop a framework
that can make it easier for communities to create clean-energy plans that incorporate their community values and identify
preferred least-regrets spatial patterns of clean energy infrastructure deployment. I will present two case studies that use
linear programming based spatially, temporally, and operationally resolved power system capacity expansion model (CEM)
to evaluate resource tradeoffs in the American West. Cost-effective strategies to transition the U.S. to net-zero emissions
by 2050 requires historic sustained capacity addition rates for land-intensive wind and solar resources. In the first case
study, I will examine land-use portfolios based on several non-cost related metrics representing technological, social, and
ecological objectives. In the second case study, I will analyze the impact of deployment and sizing of wind, solar and
lithium-ion battery resources on the long-distance, high voltage transmission expansion and grid capacity. Lastly, I will
discuss my future research plans to develop a generalizable tool that will allow decisionmakers to explore technology and
resource tradeoffs in real-time to facilitate collaborative decision making.
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under deep techno-economic uncertainty, reveals system-wide technology and resource tradeoffs, and evaluates the
pathways for economy-wide decarbonization.
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