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Overview of Cost of Service (COS) regulation

 Regulators, not markets, set retail electricity prices to 
ensure competitive outcomes from monopoly firms
 In vertically integrated states, retail rates for energy and delivery
 In restructured states, retail rates for delivery (and provider of last 

resort)

 Regulators strive to approve rates that are reflective of the 
costs of the services rendered by utilities
 Costs must be determined to be prudently incurred for inclusion in rates
 Assets paid for in rates must be used and useful
 Rates must be deemed fair and reasonable
 Rates must allow a utility the opportunity to both sufficiently recover its 

incurred costs and to earn returns on investments comparable to what 
similarly situated entities would achieve
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Source: https://commons.wikimedia.org/wiki/File:New_York_utility_lines_in_1890.jpg
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The utility revenue requirement “pie”

 The annual revenue requirement is equal to the 
utility’s costs to serve all retail customers each year

 The “Test Year” revenue requirement is the amount 
used to design retail electricity rates in the general 
rate case  
 This may be a recent historical value or a future 

projected value
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Revenue Requirement Example
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Allocation of the revenue requirement “pie” to customer classes

 The revenue requirement allocation 
determines how much of the annual utility 
costs each customer class is responsible for

 This is analogous to dividing the pie into 
slices that correspond to the revenue 
responsibility for each customer class 
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Rate design determines how each slice of pie is collected 

 The rate design step allocates revenue 
responsibility to each customer in each 
customer class

 Ideally, the entire slice of pie is collected 
from customers annually – no more, no less
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Rate design criteria (Bonbright Principles)

 Commonly employed rate design principles include 
the following:
 Customer understanding 
 Ease of implementation
 Collect utility’s cost of service
 Fairly apportion costs among customers
 Avoid undue discrimination

 Balancing these principles can be more of an art 
rather than a science
 Typically involves prioritizing policy goals such as 

sending economically efficient price signals, meeting 
state environmental goals, and enabling or promoting 
adoption of distributed energy resource technologies

6



ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION | ENERGY MARKETS & POLICY

State objectives may serve as the basis for rate design for EV charging
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EV rate design is typically comprised of 5 components
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1. Metering configurations
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To submeter or not to submeter?

Rate applies to entire home electricity usage 
and demand

Does not require additional, separate meter 
installation or changes to utility data 
collection/billing systems

Can be a disincentive to EV charging if rate 
is tiered

Rate applies only to EV usage and demand

Requires a separate meter box and 
dedicated circuit, imposing additional costs 
to customer and/or utility

Rate design may send clearer cost-based 
price signal
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Whole Home Rate 
(ex: Georgia Power)

EV Only Rate 
(ex: Austin Energy)
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2. Temporal differentiation
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Figures show 
temporal 
differentiation 
in load, but 
there is also 
temporal 
differentiation 
in system 
costs and 
emissions
that could be 
used as the 
design basis
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3. Locational differentiation
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Combining temporal and locational differentiation
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4. Demand charges
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Max demand period
Demand ratchet
Seasonal
Coincident peak
Non-coincident peak
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Load factor-based demand charges address utilization 
and coincidence at low deployment levels
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5. Charging controls
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Control by the customer vs. utility may result in different rates
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Tariff details available at: https://static.greenmountainpower.com/tariffs/rates/Rate-72-Off-Peak-EV-Residential.pdf and https://static.greenmountainpower.com/tariffs/rates/Rate-74-TOU-EV-
Residential.pdf

https://static.greenmountainpower.com/tariffs/rates/Rate-72-Off-Peak-EV-Residential.pdf
https://static.greenmountainpower.com/tariffs/rates/Rate-74-TOU-EV-Residential.pdf
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EV program elements can further EV-related objectives
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Available at: https://sepapower.org/resource/managed-charging-incentive-design/
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Most utilities currently offer TOU rates to residential and commercial 
customers
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Source: Cappers et al. (2023). A Snapshot of EV-Specific Rate Designs Among U.S. Investor-Owned Electric Utilities. Report and rates database available at: 
https://emp.lbl.gov/publications/snapshot-ev-specific-rate-designs

Based on 
a review 
of 136 EV-
specific 
retail rates 
currently 
approved 
and/or 
offered to 
customers

https://emp.lbl.gov/publications/snapshot-ev-specific-rate-designs
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Do customers respond to EV rates?

 Reviewed 11 evaluation reports of EV rate offerings published from 2013-2020
 Most evaluation reports were outcomes of short-term (6 months – 2 years) pilots; very few 

system-wide roll-outs were evaluated
 Pilots were evenly split between whole house vs. EV-only metering
 Most pilots had at least a 2:1 peak-to-off peak price ratio and a small number had a 4:1 or 

greater price ratio
20
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Properly designed rates can be an effective tool for managing EV 
charging behavior

Source: McDougall, L., Donnelly, A. and Chandra, K. (2019) 
Austin Energy's Residential "Off Peak" Electric Vehicle 
Charging Subscription Pilot: Approach, Findings, and Utility 
Toolkit. EV360 Whitepaper. Austin Energy, Austin, TX.

Source: DTE Energy (2020) Charging Forward: Annual 
Status Report. May.

Example: 93% of residential customer charging 
occurred off-peak on average

Example: Residential customers 
consistently charged off-peak on 
weekdays and weekends
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Higher price ratios encouraged greater off-peak charging

 Values in the table represent differences in the share of charging load for customers on 
different rates

 Customers on the rate with the lowest price ratio (EPEV-L) consumed more energy during the 
peak period than customers on the rate with the highest price ratio (EPEV-H)

 But EPEV-H customers consumed a larger share during super off-peak period
22

Tests of Pairwise Differences in Percentage Charging Shares Between Rates
Day Type Charging Share EPEVL – EPEVM EPEVL – EPEVH EPEVM – EPEVH

% Peak 1.8 3.08 1.29
% Super Off‐Peak ‐4.16 ‐6.04 ‐1.87

% Peak 2.33 3.25 0.92
% Super Off‐Peak ‐4.06 ‐6.62 ‐2.55
Significant @ 1%
Significant @ 5%

Not Significant @ 5%

Weekday

Weekend

Summer 
Price Ratio

EPEV-H

EPEV-M

EPEV-L

6.0

4.0

1.9

Rate 
Offering

Source: Cook, J., Churchill, C. and George, S. (2014) Final Evaluation for San Diego Gas & Electric’s Plug-in Electric Vehicle 
Tou Pricing and Technology Study. Nexant Inc. Prepared for San Diego Gas & Electric.
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The higher the price ratio, the quicker customers learned to shift charging 
to the off-peak period

 Figure shows monthly share of charging as a 
function of the number of months after a 
customer started in the study

 Customers on EPEV-H (highest price ratio) 
exhibited consistent charging behavior 
throughout the entire duration of the study

 Customers on EPEV-L and EPEV-M 
(medium price ratio) increased charging 
consumption in super off-peak period by 
1.8%–2.9% per month for the first four 
months, but consumption remained relatively 
stable thereafter
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Summer 
Price 
RatioEPEV-H

EPEV-M

EPEV-L

6.0

4.0

1.9

Rate 
OfferingSource: Cook, J., Churchill, C. 

and George, S. (2014) Final 
Evaluation for San Diego Gas & 
Electric’s Plug-in Electric Vehicle 
Tou Pricing and Technology 
Study. Nexant Inc. Prepared for 
San Diego Gas & Electric.
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Customers who owned a PV system were significantly less responsive to 
prices than their non-PV counterparts

 PV owners exhibit more consistent shares of charging by period across the three rates 
relative to non-PV owners

 Selling PV electricity back to the grid may be valued more highly by customers than using it to 
charge their EV

 PV owners may have certain characteristics that cause them to place an even higher 
premium on charging overnight regardless of the prices they face
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Source: Cook, J., Churchill, C. and George, S. 
(2014) Final Evaluation for San Diego Gas & 
Electric’s Plug-in Electric Vehicle Tou Pricing 
and Technology Study. Nexant Inc. Prepared 
for San Diego Gas & Electric.



ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION | ENERGY MARKETS & POLICY

Actions States Can Take

State regulators can provide guidance to utilities on:
 Considering price-based demand response in distribution system planning
 Implementing appropriately designed scenarios that bound customer load impacts of time-

varying rates
 Designing rate pilots that include robust data collection and evaluation of customer enrollment 

and response 
 Aligning rate design elements with rate design goals and objectives

State energy offices and utility consumer advocates can:
 Participate in rate design proceedings or stakeholder processes
 Request utilities expand rate analysis to explore impacts across larger distributions of 

customers
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Questions States Can Ask

 What are your EV rate design objectives?
 Are multiple EV rate offerings necessary to achieve the objectives?
 What is the value of managed EV charging to the utility and customers?
 What are the appropriate EVSE and other charging infrastructure costs to be paid by all 

ratepayers vs. EV owners?
 What role should the utility play in managing EV charging?
 How are you evaluating customers’ response to and satisfaction with EV rate offerings? 
 How do your evaluations influence changes to rate design, customer education, and customer 

engagement?
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Resources for More Information

Alliance for Transportation Electrification. 2021. Electric Transportation Rate Design Principles for Regulated Utilities. 

Cappers, P. and A. Satchwell. 2022. EV Retail Rate Design 101. 

Cappers, P., A. Satchwell, C. Brooks, S. Kozel. 2023. A Snapshot of EV-Specific Rate Designs Among U.S. Investor-
Owned Electric Utilities. 

Ryan, N. A. Burger, J. Bosco, J. Howat, M. Muller. 2022. Best Practices for Sustainable Commercial EV Rates and 
PURPA 111(d) Implementation.

Satchwell, A., P. Cappers, G. Barbose. 2019. Current Developments in Retail Rate Design: Implications for Solar and 
Other Distributed Energy Resources. 

Whited, M., A. Allison, R. Wilson. 2018. Driving Transportation Electrification Forward in New York: Considerations for 
Effective Transportation Electrification Rate Design. 

————

Forthcoming: Collins, M. et al. Best Practices Guide for Benefit-Cost Analysis of Managed EV Charging. Lawrence 
Berkeley National Laboratory. 
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https://evtransportationalliance.org/wp-content/uploads/2022/02/ATE-Rate-Design-Principles-Final-July-202194.pdf
https://emp.lbl.gov/publications/ev-retail-rate-design-101
https://emp.lbl.gov/publications/snapshot-ev-specific-rate-designs
https://pubs.naruc.org/pub/55C47758-1866-DAAC-99FB-FFA9E6574C2B
https://emp.lbl.gov/publications/current-developments-retail-rate
https://www.synapse-energy.com/sites/default/files/NY-EV-Rate-%20Report-18-021.pdf
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