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EV sales have been rising over time, with California  
dominating the national scene 
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The distribution of EV’s in California varies by model and 
geography
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The share of EV sales in the US may rise tenfold by 2030   
and reach 30%

Source: https://evadoption.com/ev-sales/ev-sales-forecasts/
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EVs use approximately 225-275 kWh of electricity per month 

Level 1 charging draws ~1.5 kW of power and takes forever

Level 2 charging draws ~7 kW of power and takes much less time 

Studies indicate that most EV charging occurs at home  
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The impact of rate design on EV attractiveness depends 
on (desired/actual) charging patterns
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Rate design appears more likely to influence charging 
patterns than to impact EV adoption

 Rate design appears to 
impact total EV ownership 
costs modestly relative to 
other cost drivers

 There are significant non-
economic drivers of 
vehicle adoption

 Tate design may be a 
better tool for influencing 
the charging behavior of 
EV owners rather 
influencing their decision 
to buy an EV
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We surveyed utilities to identify the innovative rates they 
were offering to EV drivers 
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A diverse array of innovative rates is being offered 
by utilities 
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The 27 TOU Rates differ in the number of seasons, pricing 
periods, off-peak discounts, and fixed costs

Nine have 2 pricing periods in both Summer and Winter
Eleven have 3 pricing periods in both Summer and Winter
Five have 3 pricing periods in Summer but 2 in Winter
Two have 4 pricing periods
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TOU rates vary across utilities in the discount being 
offered during the off-peak period 
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TOU rates also vary across utilities in the duration 
of the peak period 
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Utilities, such as PG&E (CA), Xcel Energy (MN), Georgia Power and 
BGE (MD), are offering a variety of TOU rates to EV drivers
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Instant rebate of $1,500 at select dealers

1.5 cent/kWh discount on charging between midnight and 6 AM, every day (vehicle must 
be registered with DMV using same address as on SMUD account)

Over 600 public charging stations

TOU/TOD rates provide incentives – approximately 70% of EV customers charging during 
the off-peak window

Concern: what if everyone starts charging at once?
o A/C starting at full blast = 5 kW
o Typical level 2 home charger = 7 kW

SMUD (California) is pushing hard on EV adoption and 
smart charging
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Includes Plug-in Everywhere™ stations and unlimited off-peak home charging

Off-peak: 7 pm – 2 pm weekdays and anytime on weekends

$30/month for charging demand less than 10 kW

$50/month for charging demand 10 kW+

Charging during on-peak times results in seasonally based on-peak adder

Must use submeter and Level 2 charger

Pilot with capped participation at 100 customers 

Renewable energy credits used for home charging

Austin Energy in Texas offers a subscription plan
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Public charging of EV’s is much faster than home charging: Tesla, the 
dominant brand, is charging TOU rates at its Superchargers
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EV drivers have significantly different needs, load shapes, and flexibility than other 
residential customers, requiring the offering of innovative rate designs 

EV TOU rates encourage optimal charging patterns, creating a win-win for utilities and 
customers that drive EV’s

Empirical research in the US suggests that EV charging load is highly responsive to rate 
design

Smart meters are a pre-requisite for offering modern rate designs

Public chargers should also offer innovative rate designs and electricity prices should be 
displayed on the charging station, just like gasoline prices are displayed at gas stations

Conclusions



APPENDIX 
A POCKET HISTORY OF RATE DESIGN 
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A Pocket History of Rate Design
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A Pocket History of Rate Design (Concluded)
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Karachi and an MA in agricultural economics and a Ph. D. in economics from The University of California at Davis.
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