
CHARACTERIZATION OF UTILITY PROGRAM 
ENROLLMENT BY INCOME AND REGION


By Evan D. Sherwin

PhD Student, Engineering and Public Policy


MS Student, Machine Learning


Carnegie Mellon University


With: Inês M. L. Azevedo




2 

RESIDENTIAL UTILITY PROGRAMS

•  Energy efficiency ($4.8bn/yr by US uUliUes) (1)




3 

RESIDENTIAL UTILITY PROGRAMS

•  Energy efficiency ($4.8bn/yr by US uUliUes) (1)

•  Demand response




4 

RESIDENTIAL UTILITY PROGRAMS

•  Energy efficiency ($4.8bn/yr by US uUliUes) (1)

•  Demand response

•  Low-income assistance ($4bn from ‘12-’14 in CA alone) (2)




5 

RESIDENTIAL UTILITY PROGRAMS

•  Energy efficiency ($4.8bn/yr by US uUliUes) (1)

•  Demand response

•  Low-income assistance ($4bn from ‘12-’14 in CA alone) (2)


•  AlternaUve billing structures




6 

RESIDENTIAL UTILITY PROGRAMS

•  Energy efficiency ($4.8bn/yr by US uUliUes) (1)

•  Demand response

•  Low-income assistance ($4bn from ‘12-’14 in CA alone) (2)


•  AlternaUve billing structures

•  Who enrolls in what, across income and region?




7 

RESIDENTIAL UTILITY PROGRAMS

•  Energy efficiency ($4.8bn/yr by US uUliUes) (1)

•  Demand response

•  Low-income assistance ($4bn from ‘12-’14 in CA alone) (2)


•  AlternaUve billing structures

•  Who enrolls in what, across income and region?

•  Power system-level effects




8 

RESIDENTIAL UTILITY PROGRAMS

•  Energy efficiency ($4.8bn/yr by US uUliUes) (1)

•  Demand response

•  Low-income assistance ($4bn from ‘12-’14 in CA alone) (2)


•  AlternaUve billing structures

•  Who enrolls in what, across income and region?

•  Power system-level effects


•  Equity by geography, income
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RESIDENTIAL PROGRAMS IN PG&E

•  California Alternate Rates for Energy


•  Largest program, enrolls ~3.2 million households in California


•  Direct price subsidy for households within 200% of Federal 
Poverty Line, 30% average savings in California, 40% in PG&E (2)


•  Energy efficiency rebates

•  Subsidize purchase of efficient appliances, equipment, household 

repairs and retrofits


•  Balanced Payment Plan

•  Monthly bill smoothing based on esUmated annual consumpUon


•  Smart AC

•  Direct load control by uUlity during peak events
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SEGMENTING ENROLLEES

•  We compute enrollment rates in each program over 

Ume by region and income segment


•  Household income segments:

•  Low: Below $52,252.33


•  Mid: $52,252.33 - $81,572.00

•  High: Above $81,572.00
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LOW-INCOME PROGRAM ENROLLMENT
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ENROLLMENT IN EE, ALTERNATE BILLING, DR
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VARIATION ACROSS SPACE, TIME, INCOME


•  Low-income subsidy enrollment is highest in lower-
income areas, but substanUal even in high-income areas


•  Energy efficiency rebates more prevalent in higher-
income areas 


•  Bill smoothing is most popular in hot Central Valley

•  Under-subscribed among lower-income households?


•  Air condiUoner demand response grew rapidly in the 
Central Valley, parUcularly in higher-income areas

•  Good sign for uUliUes considering similar measures




32 

WORKS CITED

1.  Database of State IncenUves for Renewables & Efficiency 

(DSIRE). Available at: hmp://www.dsireusa.org/resources/
detailed-summary-maps/ [Accessed January 22, 2017]. 


2.  Evergreen Economics. “Needs Assessment for the Energy 
Savings Assistance and the California Alternate Rates for Energy 
Programs.” December 16, 2013. 
hmp://www.calmac.org/publicaUons/LINA_report_-
_Volume_1_-_final.pdf


3.  Wharton Consumer AnalyUcs IniUaUve InformaUonal Materials, 
2012


4.  Palmgren, Claire; Stevens, Noel; Goldberg, Miriam; Rothkin, 
Karen. 2009 California ResidenUal Appliance SaturaUon Study. 
California Energy Commission 2009


5.  PG&E, Find out if Peak Day Pricing is right for your business. 
Pac. Gas Electr. (2017), (available at 
hmps://www.pge.com/en_US/business/rate-plans/rate-plans/
peak-day-pricing/peak-day-pricing.page).




33 

•  LIHEAP Clearinghouse. “Low-income energy programs funding history 
1977-2013.” hmps://liheapch.acf.hhs.gov/Funding/lhemhist.htm 


•  Personal communicaUon with Carol Edwards of Southern California Edison

•  Personal communicaUon with Brock Glasgo

•  Gainesville Green. “Your home energy tracking system.” 2016. gainesville-

green.com/

•  OpenEEMeter. openeemeter.org

•  Pacific Gas and Electric. “Submission of High Opportunity Projects and 

Programs (HOPPs) Proposal - ResidenUal Pay-for-Performance Program.” 
Advice submimed to the Public UUliUes Commission of the State of California. 
March 25, 2016 hmp://www.pge.com/nots/rates/tariffs/tm2/pdf/GAS_3698-
G.pdf


WORKS CITED




34 

ELECTRICITY CONSUMPTION OVER TIME
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LOW-INCOME ENERGY SUBSIDIES

•  Numerous federal and state programs provide energy assistance 

to low-income households

•  California AlternaUve Rates for Energy (CARE)

•  Established in 1989, expanded greatly during 2001 energy crisis

•  Directly subsidizes electricity and gas prices for households within 

200% of the poverty line

•  Aims to improve access to energy services

•  5.3M eligible households in CA, 1.6M in Pacific Gas & Electric (PG&E) in 2012

•  State mandates 90% uptake


•  CA average savings: $29/mo for electricity (33%), $6/mo for gas

•  PG&E: $40/mo for electricity (42%), $7/mo for gas (20%)


•  Funded by public purpose customer charge

•  CA approved $4B for 2012-2014

•  In 2012, PG&E spent $710M on CARE


Evergreen Economics 2013 
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HOUSEHOLD ELECTRICITY CONSUMPTION IS 
ROUGHLY LOGNORMAL


0
.1

.2
.3

.4
.5

De
ns
ity

−10 −5 0 5 10
lkWh

B

0
.0
1

.0
2

.0
3

.0
4

De
ns
ity

0 20 40 60 80 100
kWh

A


