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Project Purpose and Objectives
1. How does rooftop solar deployment vary across neighborhoods? 

2. What are the determinants of rooftop solar deployment? 
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Methods and Activities
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Roofs

200K Census Blocks in CO

• Census Block-Group Level: 
✓ Demographics (US Census)
✓ Housing Characteristics (US Census)
✓ Electricity Price & Service Provider (NREL) 
✓ Solar Irradiance (NREL)
• Census Tract Level: 
✓ Natural Hazard Risk Index (FEMA)
✓ Urban-Rural Classification (USDA) 
✓ Tree Canopy Cover (USFS)
✓ Transmission Lines (HIFLD)
• City/County Level: 
✓ Permitting and Inspection Rules (NREL)

3.5K Block Groups
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Racial/Ethnic Diversity and Solar Deployment



Solar Income Gap is More Pronounced in Urban Areas and 
in Racially/Ethnically Homogenous Communities



City/County Solar Permitting/Inspection Rules 



Determinants of Rooftop Solar Deployment

• The asterisks (*) indicate statistical significance in bivariate OLS. 
• The composite Feature Importance Score (FIS) is the average of the standardized FIS calculated separately in four (4) models 

predicting solar system count and the size of rooftop solar areas per household using Random Forest and XGBoost Regressor.
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Future Research: Solar + Vehicle-to-Grid + Microgrids
Electric GridRooftop Solar EVs as a Tool for Energy Efficiency and Resilience

Bidirectional 
EV Charger Willingness to Use V2G/V2BEVs

Vehicle-to-Grid

Vehicle-to-Building
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