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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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I\/I h d d A Ao ndsn * Census Block-Group Level:
et O S a n Ct IVIt | es v Demographics (US Census)
v Housing Characteristics (US Census)
v’ Electricity Price & Service Provider (NREL)
v' Solar Irradiance (NREL)
* Census Tract Level:
v Natural Hazard Risk Index (FEMA)
v Urban-Rural Classification (USDA)
v’ Tree Canopy Cover (USFS)
v Transmission Lines (HIFLD)
* City/County Level:
v’ Permitting and Inspection Rules (NREL)

200K Census Blocks in CO
Neural Network

(Faster R-CNN)
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3.5K Block Groups
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Racial/Ethnic Diversity and Solar Deployment
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Solar Income Gap is More Pronounced in Urban Areas alnd
in Racially/Ethnically Homogenous Communities
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Solar System Count Per Household (2021)

Solar Areas per Households
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Solar Area Per Household (2021)
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Solar System Count Per Household (2021)
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*Median Age- *Prop. of White Residents

*Natural Hazard Risk- *Prop. of Black ResidentsH

*Avg. Year Structure Built+ Urban vs Rural (1: Urban - 10: Rural) -

No. of Transmission Lines within 15 Miles - Median Solar Permit CostH
*Prop. of Residents with Bachelors+ Pop. Density -
*Prop. of Renter Occupied Housing - Prop. of Asian Residents

Perc. of Mobile Homes - Online/Same-Day Permit Availability

Prop. of Other Race Residents *Racial/Ethnic Diversity

*Prop. of Ppl. Speak English Less-than-Well - *Median Household Income -

*Median Household Income Squared - *Investor-Owned Utility
Solar Project Permit Duration (Days) Solar Irradiance- Direction
*Tree Canopy Cover- *Residential Electricity Rates - Negative
*Racial/Ethnic Segregation+ *Cooperatives-Owned Utility - Positive
Prop. of Hispanic Residents - 0.0 25 5.0 75 10.0
Prop. of Households with +65 Composite FIS

* The asterisks (*) indicate statistical significancein bivariate OLS.
 The composite Feature Importance Score (FIS) is the average of the standardized FIS calculated separatelyin four (4) models
predicting solar system count and the size of rooftop solarareas per household using Random Forest and XGBoost Regressor.
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Power Outage Vulnerability:
. Very High
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Future Research: Solar + Vehicle-to-Grid + Microgrids

Rooftop Solar Electric Grid
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SEREM AT & to participate in our survey

E EllE BRI on EV charging?

The University of Colorado Denver is conducting

4 Vehicle-to-Building

0 Vehicle-to-Grid
[ ] w‘ . h -,4\-
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research on how electric vehicles (EVs) can be fully
integrated with power grids. We'd love to hear from
you about how you may charge your EV. The results
of this survey will inform our public policy As a thank you
recommendations related to the Vehicle-to-Grid (V2G) for sharing your
and Vehicle-to-Building (V2B) technologies input,

10 completed
This survey only takes 8 - 13 minutes. The survey is survey
closed on November 12, 2021. You must be 18 or older respondents will

to participate. This study has been approved by the each receive a

$50 Amazon gift
card.

lorado IRB, as prot 96
If you have any questions about the

hilary.haskell@ucdenver.edu; serena.kim@ucdenver.edu

Bidirectional
EVs EV Charger Willingness to Use V2G/V2B
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Participants

* Serena Kim (School of Public Affairs; College of Engineering)
* Raven O’Rourke (Undergraduate Student, Computer Science)
* Koushik Ganesan (PhD Candidate, Physics, CU Boulder)

* Crystal Soderman (PhD Student, School of Public Affairs)

* Dan Connors (Associate Prof., Electrical Engineering)

* Will Swann (Assistant Prof., School of Public Affairs)

THANK
YOU!
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