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Rate design is ripe for a revolution

Flat rate pricing is ubiquitous in residential rate design

It has persisted because of two reasons 

▀ Lack of advanced metering 

▀ A concern that residential customers are not ready for a change, 
which becomes a self-fulfilling philosophy  

A few utilities have begun moving to a three part rate, i.e., a 
monthly service charge, a demand charge and time-variant 
pricing (TVP), and many others are expected to follow 

▀ Such rates have a long history for commercial and industrial 
customers, backed up by a long series of papers dating back to 
Hopkinson and Wright (see the appendix)
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The “house of the future” is the house of 
today   

Digital technology is becoming ubiquitous, i.e., the Internet of 
Things 

▀ Smart thermostats, smart appliances, smart light bulbs and smart 
plug loads

▀ Home energy management systems 

▀ These allow households to manage their loads dynamically in real 
time

If prices fall in the middle of the day, e.g., as renewable energy 
resources kick in, customer loads will rise automatically

As prices rise later in the evening, loads will fall automatically
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The case for TVP rests on two pillars

Economic efficiency

▀ The costs of supplying and delivering electricity vary by day, and 
some economists have argued that the electricity used in each 
hour is a separate commodity 

▀ Unless consumers see this time variation in prices, they will have 
no incentive to modify their pattern of energy usage 

▀ Excess capacity will have to be built and kept on reserve to meet 
peak loads during a few hundred hours of the year

Equity 

▀ Under flat energy rates, customers who consume relatively less 
power during peak periods subsidize those who consumer 
relatively more power during peak periods 



| brattle.com4CSIS Energy and National Security Program   

TVP will lower energy costs and reduce 
cross-subsidies 

There are almost 60 million households with smart meters 
today but less than 2 million of them are on TVP 

That prevents us from harnessing the benefits of universal 
dynamic pricing

▀ $7 billion per year in lower energy costs 

▀ $3 billion per year in reduced cross-subsidies between customers
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But seven myths stand in the way, raising 
fears of a consumer revolt  

1. Customers won’t respond to time varying prices

2. And if they do respond, their response is unpredictable

3. Enabling technologies don’t boost responsiveness

4. Customer response won’t persist

5. TVP violates ethical norms

6. Customers have never encountered TVP

7. Customers don’t want TVP
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Myth #1: Customers won’t respond to TVP

Because results vary widely, some conclude that we have 
learned nothing about customer response
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60% of the tests have produced peak 
reductions of 10% or greater
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Grouping results by tariff design helps 
explain some of the variation in impacts
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Of the 225 treatments, 37 are part of tests 
carried out with support from DOE funding 
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The DOE treatments yield results that tend 
to be higher than those from other studies

Average Impacts Across Pilots

Rate

Average 

Impacts 

Without 

DOE

Average 

Impacts of 

DOE 

Number of 

DOE 

Treatments

Total 

Number of 

Treatments

TOU 8.0% 20.1% 10 92

VPP 11.1% 25.5% 8 12

PTR 17.2% 14.7% 6 46

CPP 21.3% 28.0% 13 75
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Myth #2: And if they do respond, their 
response is unpredictable

Not only do customers respond, but the magnitude of their 
response varies with the price incentive. The higher the 
incentive, the greater their demand response

To study this relationship between price incentive and peak 
energy reduction, we have estimated the Arc of Price 
Responsiveness. The Arc is based on 210 time-varying pricing 
treatments from around the world



| brattle.com12CSIS Energy and National Security Program   

We plot demand response against the 
peak to off-peak price ratio

TOU Impacts (price only) Dynamic Pricing Impacts (price only)
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Myth #3: Enabling technologies don’t boost 
demand response

TOU Impacts Dynamic Pricing Impacts

The data shows that enabling (i.e., self-actualized/automatic)

technologies boost price responsiveness
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Myth #4: Customer response won’t persist 

Customer response has persisted in long-lived pilots 

▀ California, Washington, D.C., Oklahoma for 2 years

▀ Maryland for 4 years

TOU programs have been in place for decades

▀ The French tempo tariff goes back to 1965 

▀ Arizona’s TOU rates go back to 1980
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Myth #5: TVP violates ethical norms

In 2011, Mark Toney of TURN argued that dynamic pricing will 
hurt low income customers at the Kellogg Alumni Club in San 
Francisco. https://vimeo.com/20206833

In 2010, an entire conference was devoted to the “ethics of 
dynamic pricing” at Rutgers University. It was videotaped and 
the key papers published in The Electricity Journal

In 1971, Columbia University’s Nobel Prize winning economist 
William Vickrey stated that people shared the medieval notion 
of a just price and regarded prices that varied with demand-
supply imbalances as evil

https://vimeo.com/20206833
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Myth #6: Customers have never 
encountered TVP

While that may have been true of that charming TV character, 
Archie Bunker,  today’s consumers experience TVP in routine 
transactions every day, except when it comes to their purchase 
of electricity 

In the modern economy, TVP is pervasive. It is to be found in a 
wide range of industries: airlines, bridge tolls, freeway lanes, 
groceries, hotels, railroads, rental cars, sporting events, and 
theaters

Even the ubiquitous parking meter displays a form of TVP
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Myth #7: Customers don’t want TVP

Because customers don’t ask for TVP, utilities/regulators 
assume they don’t want TVP. Nobody ever asked for an iPhone, 
either.

Customers have reported high levels of satisfaction with dozens 
of TVP pilots and programs in Australia, California, Canada, 
District of Columbia, Connecticut,  Ireland,  Japan, Michigan, 
Maryland,  Oklahoma, just to name a few

Contrary to popular expectation, in order to benefit from TVP, 
customers don’t have to get up at 2 am to do their laundry 

Most customers value the opportunity to save money by 
making small adjustments in their energy lifestyle
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Conclusions 

We are standing at the cusp of a revolution in rate design, 
driven by the arrival of the Internet of Things, the deployment 
of smart meters and the greening of consumers

Over the next three to five years, residential rates will begin 
evolving into three-part rates, featuring fixed charges, demand 
charges and time-variant energy charges

The fears of a consumer revolt as new rate designs are rolled 
out will fade with time 
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Back to the future of rate design 

Year Author Contribution

1882 Thomas 
Edison

• Electric light was priced to match the competitive price from gas light and not based on 
the cost of generating electricity

1892 John 
Hopkinson

• Suggested a two–part tariff with the first part based on usage and the second part based 
on connected demand

1894 Arthur
Wright

• Modified Hopkinson’s proposal so that the second part would be based on actual 
maximum demand

1897 Williams S.
Barstow

• Proposed time-of-day pricing at the 1898 meeting of the AEIC, where his ideas were 
rejected in favor of the Wright system

1946 Ronald
Coase

• Proposed a two-part tariff, where the first part was designed to recover fixed costs and the 
second part was designed to recover fuel and other costs that vary with the amount of 
kWh sold

1951 Hendrik S. 
Houthakker

• Argued that implementing a two-period TOU rate is better than a maximum demand tariff 
because the latter ignores the demand that is coincident with system peak

1961 James C. 
Bonbright

• Laid out his famous Principles of Public Utility Rates
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Back to the future (concluded) 

Year Author Contribution

1971 William Vickrey • Fathered the concept of real-time-pricing (RTP) in Responsive Pricing of Public Utility 
Services

1976 California 
Legislature

• Added a baseline law to the Public Utilities Code in the Warren-Miller Energy Lifeline 
Act

1978 U.S. Congress • Passed the Public Utility Regulatory Act (PURPA), which called on all states to assess 
the cost-effectiveness of TOU rates

1981 Fred Schweppe • Described a technology-enabled RTP future in Homeostatic Control

2001 California 
Legislature

• Introduced AB 1X, which created the five-tier inclining block rate where the heights of 
the tiers bore no relationship to costs. By freezing the first two tiers, it ensured that 
the upper tiers would spiral out of control

2001 California PUC • Began rapid deployment of California Alternative Rates for Energy (CARE) to assist 
low-income customers during the energy crisis

2005 U.S. Congress • Passed the Energy Policy Act of 2005, which requires all electric utilities to offer net 
metering upon request



Bonbright’s Principles for Rates

– Rate attributes: simplicity, understandability, public acceptability, 
and feasibility of application and interpretation

– Effectiveness of yielding total revenue requirements

– Revenue (and cash flow) stability from year to year

– Stability of rates themselves, minimal unexpected changes that 
are seriously adverse to existing customers

– Fairness in apportioning cost of service among                    
different consumers

– Avoidance of “undue discrimination”

– Efficiency, promoting efficient use of energy and competing 
products and services
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The ideal rate design should  promote 
economic efficiency, enhance customer 
equity, ensure the financial health of the 
utility, be transparent to customers, and 
empower customer choice.

Bonbright Reloaded for the 21st century
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