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Abstract 
Electric power utilities and light duty vehicles contribute to nearly 60% of the total 

annual greenhouse gas emissions in the United States, of which over 95% is in the 
form of CO2 generated from fossil fuel combustion.  Although technologies exist today 

to cut CO2 emissions by 40 – 70% by 2050 (relative to 2010), strategic management of 
electric generators and vehicle fleets, penalties and incentives aimed at reducing their 

emission intensities and volumes, and finally the timeline of such climate action will be 
pivotal to realizing the true potential of existing and future low-carbon technologies. 

This talk will provide an overview of the stock-and-flow model and design optimization 
framework developed specifically to facilitate comparisons between different carbon 

abatement technologies and to test the effectiveness of current and future regulatory 
schemes in the context of decision analysis and policy formulation.  Analyses of 

emissions and technology trajectories in the electric and automotive sectors using this 
model to bridge the gap between target emissions and business-as-usual emissions 

under at least cost will be discussed.  The focus will be on the influence of old 
technologies on the costs and feasibility of preventive climate action, specifically 

examining the window of time beyond which carbon abatement costs will dramatically 
increase despite significant advancements in low-carbon technologies and reduction in 
their costs.  The talk will conclude with an overview of how carbon negative 

technologies such as direct air capture and bioenergy with carbon capture can be 
modeled in this optimization framework, and introduce some preliminary results on the 

least-cost integration of direct air capture plants into our existing energy infrastructure. 


