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Abstract:   

Concerns about global warming have spurred large-scale investments in 
renewable energy, yet progress has been slower than needed due to barriers to 
social acceptance of required systemic changes. Optimal power generation 
portfolios are considered from different perspectives in order to identify and 
quantify market barriers to desirable technologies. In the regional transmission 
organization for the Mid-Atlantic region of the US (PJM) and the California 
Independent System Operator (CAISO), offshore wind faces the strongest market 
barrier. Solar thermal and geothermal face moderate market barriers in CAISO. No 
evidence was found for market barriers for nuclear or coal with carbon capture and 
storage. Consideration of variability and cost correlations favors biomass, coal and 
hydropower. Constraints on variable renewable energy (VRE) favor natural gas 
combined cycle plants from a market perspective, and to a limited extent from a 
sustainability perspective in PJM only. Solar photovoltaic and onshore wind display 
market barriers if VREs are not constrained. 

 

Application:   

The sustainable energy transition may cause a large increase in electricity 
demand, which must then be met by carbon-neutral technologies. This thesis 
examines which technologies should comprise the electric power grid. It can be 
used to see where policies will or should be enacted to foster a cleaner grid, and 
what kinds of obstacles renewables face in the marketplace. Renewables generally 
require a large land footprint, a particular focus in the study. 

https://purdueextension.zoom.us/j/95863176702

