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The Iron Law of rate design

“There has never been any lack of interest in the subject of
electricity tariffs. Like all charges upon the consumer, they are an
unfailing source of annoyance to those who pay, and of argument in
those who levy them.

In fact, so great is the heat aroused whenever they are discussed at
institutions or in the technical press, that it has been suggested that
there should be a “close season” for tariff discussions.

There is general agreement that appropriate tariffs are essential to
any rapid development of electricity supply, and there is complete
disagreement as to what constitutes an appropriate tariff.”

- D.J. Bolton, Electrical Engineering Economics, London, 1938
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Rate design in California is at a cross-roads

The problem

¢ Customers find it impossible to
comprehend rates which represent a quilt-
work of competing goals

¢ There is no link between customer actions
and bill changes

W,

The cause
¢ Competing legislative & regulatory drivers ()

Searching for a solution
¢ Learn from experience elsewhere

¢ Move toward “law of one price” for
buying or selling power
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Every year, the rates embody more than a billion dollars of

cross-subsidies

¢ AB 1X subsidy = S500 million per year paid from high-use
customers to low-use customers

¢ Lack of TOU = $400 million per year paid from “flat” customers
to “peaky” customers

¢ Low income subsidy = S300 million per year paid from non-CARE
customers to CARE customers
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Net metering policies and falling solar PV costs are

encouraging rooftop solar installations...

The Spread of Net Metering

<15% of
1980 price

B Mone
@ Net Metering
B Net Metering Small CHP Eligible

Sources: Interstate Renewable Energy Council, ACEEE

Solar PV prices have fallen 50% in the past two years
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... but this could have unintended consequences

Customers switch
to distributed
generation

The “Death Spiral”

Utilities raise
rates to recover
fixed costs

Utility sales
decline
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Feed-in tariffs (FITs) place additional burdens on

consumers

nrio, Canad
¢ Payments range up to 80 cents/kWh for rooftop solar (10x market price)
¢ Could increase customer bills by $845 million

Australia
¢ FITs have been found to act as a regressive tax
¢ Low-income households are “taxed” at a rate 3x that of wealthy households
¢ Resulting $4.7 billion subsidy to solar PV has spurred national debate

Spain
¢ Solar FITs were established as long-term contracts that did not account for
potential future reductions in wholesale energy prices

¢ PVs were being paid 450 Euro cents/kWh while wholesale price was 50 Euro
cents/kWh

Brings to mind the PURPA machines of 1978
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The default inclining block rate (IBR) is a consequence of

state legislation

The Problem Post-Crisis Distortion of California's Inclining Block Rate
40

¢ Not cost-based

35 Current Rate
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(British Columbia and
Colorado just have
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Default time-of-use (TOU) pricing may be a better

alternative

¢ The Ontario Energy Board has rolled out TOU pricing as the default
tariff for all 4 million residential customers, replacing a two-tier
inclining block rate

¢ Three pilots in California and Michigan have successfully tested a
similar transition

¢ Utilities in Arizona have achieved 40% opt-in adoption rates from TOU
rates

Cost-based TOU pricing could promote a number of California’s energy
objectives

¢ Promote adoption of rooftop solar & distributed energy storage
¢ Encourage off-peak charging of PEVs

¢ Incentivize purchase of more efficient air conditioners and windows
and installation of insulation
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Consider a “gedanken” experiment where the IBR is

replaced with TOU

Based on simulations with actual data from one utility, we found that
this

¢ Would reduce residential peak demand by 5% to 10%
¢ Would not result in an increase in electricity consumption

¢ So the goal of energy efficiency would not be sacrificed on the alter of
demand response while renewables and PEV’s would be incentivized

Combing a CPP rate with the TOU rate would further enhance the
reduction in peak demand and improve wind integration

Further research on this transition needs to be conducted
¢ Distribution of rate impacts across customers

¢ Impact on rooftop solar adoption and smart PEV charging behavior
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When presented with simple rates, we have ample

evidence that customers do respond to price signals

The Arc of Price Response

Results
Price-Only (n = 42) and Enabling Technology (n = 32)
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What does this all suggest?

California should strive to observe the LAW OF ONE PRICE:

v/Set rates based on marginal costs, adjusted to account for
environmental externalities

v'If subsidies are socially necessary, fund them through
“energy stamps” that are funded through general revenues
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It is possible to change default rates without unleashing a

backlash

Option 1: Establish two-part rates

¢ Customers specify how much electricity they will “buy forward” at a
known flat rate (which includes a “hedging premium”)

¢ All remaining usage is priced at marginal (time varying) costs

Option 2: Establish individual customer baselines

¢ Each customer is billed on their historical “baseline” profile at current
rates

¢ Deviations from this profile are charged/credited at time-varying
prices

Option 3: Provide 3-5 years of bill protection
¢ Customers are moved on to dynamic TOU rates

¢ Customers receive total bill protection in year 1 and this is gradually
phased out over a three to five year period

14 The Brattle Group

SB GT&S 0297690



References

December 2010. <http://www.ontarioenergyboard.ca/OEB/>

Faruqui, Ahmad, “Rethinking Rate Design: A Survey of Leading Issues Facing California’s Utilities and
Ratemakers — Draft Report,” prepared for the Demand Response Research Center, August 2007.
<http://drrc.ibl.gov/>

Faruqui, Ahmad and Ryan Hledik, “Transition to Dynamic Pricing,” Public Utilities Fortnightly, March 2009.
http://www.fortnightly.com/pubs/03012009 DynamicPricing.pdf

Faruqui, Ahmad, Ryan Hledik, Armando Levy, and Alan Madian, “Smart Pricing, Smart Charging,” Public
Utilities Fortnightly, October 2011.

Faruqui, Ahmad and Jenny Palmer, “Dynamic Pricing and its Discontents,” Regulation, Fall 2011. <
http://www.cato.org/pubs/regulation/regv34n3/regv34n3-5.pdf>

Faruqui, Ahmad and Jenny Palmer, “The Arc of Price Responsiveness,” EDI Quarterly,
http://www.energydelta.org/mainmenu/edi-intelligence-2/our-services/quarterly-2/first-edition-quarterly,
forthcoming 2012.

Nelson, Tim, Paul Simshauser, and Simon Kelley, “Australian Residential Solar Feed-in Tariffs: Industry
Stimulus or Regressive form of Taxation?” Economic Analysis & Policy, Vol. 41, No. 2, September 2011.
<http://www.eap-journal.com/archive/v41l i2 0l1-nelson.pdf>

1s The Brattle Group

SB GT&S 0297691


http://www.ontarioenergvboard.ca/OEB/
http://drrc.lbl.gov/
http://www.fortnightlv.com/pubs/030120Q9_DvnamicPricing.pdf
http://www.cato.org/pubs/regulation/regv34n3/regv34n3-5.pdf
http://www.energvdelta.org/mainmenu/edi-intelligen%3co_)!uw_,ervices/auarterlv-2/first-edition-auarterlv
http://www.eap-iournal.com/archive/v41_i2_01-nelson.pdf

Ahmad Faruqui, Principal, The Brattle Group

helping clients in the electricity industry encourage the smarter use of energy.

He has helped design, monitor and evaluate demand-side investments for more than
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About The Brattle Group

The Brattle Group provides consulting and expert testimony in economics, finance, and regulation to
corporations, law firms, and governments around the world.

We combine in-depth industry experience, rigorous analyses, and principled techniques to help
clients answer complex economic and financial questions in litigation and regulation, develop
strategies for changing markets, and make critical business decisions.

Climate Change Policy and Planning

Cost of Capital

Demand Forecasting and Weather Normalization
Demand Response and Energy Efficiency
Electricity Market Modeling

Energy Asset Valuation

Energy Contract Litigation

Environmental Compliance

Fuel and Power Procurement

Incentive Regulation

Regulatory Strategy and Litigation Support
ahmaRefemnepla@brattle.com
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