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l. FOREWORD

This is the inaugural edition of the ICER Chronicle. Our purpose in producing this periodical is to bring
to electricity and gas regulators around the world, on a regular basis, information which will help them to
undertake their difficult tasks more effectively. We know of no similar publication addressed principally to the
world’s energy regulators, and we believe that the ICER Chronicle will help to fill that gap.

The information the ICER Chronicle provides in the current and future editions should be judged against
the simple criteria of relevance and interest. Beyond that benchmark, the scope of the issues the ICER
Chronicle will cover is broad and extensive. It draws from regulators, academics, consultants, lawyers, and
industry. The substance of each topic may be new thinking, new approaches, good practice examples, new
technologies, or discussions of issues that are anticipated not yet facing us.

The Chronicle is the latest initiative of the International Confederation of Energy Regulators (ICER), which
was launched in Athens in 2009 at the fourth World Forum on Energy Regulation (WFER). ICER aims to
enhance collaboration between energy regulators on issues affecting energy regulation globally. It also seeks
to enhance the understanding of policy makers in governments on the role of energy regulation in respect
of broader energy policy. ICER is a truly international organisation and depends on the commitment and
contributions of energy regulators internationally, and on a number of other bodies where the public interest
issues of energy policy play a significant role. The ICER Chronicle, for example, is produced by Working
Group 4: Regulatory Best Practices led by NARUC, the U.S. state-level regulatory association.

ICER is organised with a very light operational structure. It has four working groups which operate virtually —
using electronic communication tools to organise and deliver a three yearly work programme which provides
a link between each World Forum on Energy Regulation.

* Working Group 1: Opening & Integration of Regional Markets

» Working Group 2: Technology Change

* Working Group 3: Consumers

» Working Group 4: Regulatory Best Practices

WFER VI will take place in Istanbul in May 2015 (www.wfer2015.org) and ICER will present the outcome
of its current work programme there. Critical deliverables include reports in regional market integration;
regulation and investments in new technologies; and consumer protection and empowerment. Two ICER
Distinguished Scholar Awards will be made in Istanbul at WFER VI to those candidates (including at least
one from developing markets) who demonstrate leading thinking in a key area of interest for regulators. In
this and other ways ICER works to foster new approaches and to develop good practices from which all
regulators (and ultimately energy consumers) can benefit. A further example is the ICER Women in Energy
(WIE) initiative which aims to unlock the full potential of women in energy regulation.

| am pleased to see how ICER has developed in just four years. The ICER Chronicle is an important mechanism
to enhance our communication with, and between, regulators. If you have any feedback on this first edition
of the ICER Chronicle, or suggestions on how future edition might be improved, please send your comments
to chronicle@icer-regulators.net.

Lord Mogg
ICER Chairman

The ICER Chronicle, Edition 1 (December 2013)




Il Welcome from the Editorial Board Chair

On behalf of ICER Working Group 4: Regulatory Best Practices, | am delighted to launch the ICER Chronicle
as a means to further promote our goals of enhanced exchange of regulatory research and expertise. The
Chronicle builds upon the ICER Distinguished Scholar Awards, established in 2010, which contributes to an
increased reflection on energy regulation policy issues. These Awards acknowledge important contributions
made to enhance electricity and gas regulation around the world. The ICER Distinguished Scholar Award has
been issued twice, in accordance with the following themes:

e 2010: The Impact of Renewables on Energy Regulation
e 2012: Integrating New Technologies into the Grid

Going forward, the ICER Distinguished Scholar Award will be given every three years, in conjunction with the
World Forum on Energy Regulation. The theme for the 2015 Awards is Creating and Managing Regional
Energy Markets. The public Call for Papers is available here: http://bit.ly/1dKx58q

The Chronicle features shorter articles and will be published biannually in order to share information among
international energy regulatory agencies and beyond. If you haven't received this subscription directly, you
can join our list-serve by emailing chronicle@icer-regulators.net.

The ICER Chronicle is open to submissions from regulators, academia, industry, consultants and others (such
as consumer groups). This ensures a variety of perspectives and increases the exchange of information and
messages among the various groups. Submissions will be collected on a rolling basis, in addition to formal
Calls for Articles. You are invited to send your article to chronicle@icer-regulators.net. The deadline for
consideration for inclusion in the second edition of the Chronicle is March 14, 2014.

Finally, | would like to thank the dedicated members of our Editorial Board. They thoughtfully reviewed all
submissions and assessed those that are particularly interesting and timely to the global regulatory community.

Sincerely,

Vice Chairman John W. Betkoski, Il

Chairman of the Editorial Board

Connecticut Public Utilities Regulatory Authority, United States
Chair, ICER Virtual Working Group 4: Regulatory Best Practices

Editorial Board Members

Commissioner Alparslan Bayraktar
Energy Market Regulatory Authority, Turkey

Dr. Janice Beecher
Director, Institute of Public Utilities, Michigan State University, United States

Commissioner Lise Duquette
Régie de I'énergie (Québec Energy Board), Canada

Professor Gonzalo Escribano-Francés
Professor of Applied Economics, Universidad Nacional de Educacion a Distancia-UNED, Spain

Mr. Jacques de Jong
Senior Fellow, CIEP, the Clingendael International Energy Program, the Netherlands
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Professor Darryl S. L. Jarvis

Associate Dean (Research & Post Graduate Studies,
Faculty of Liberal Arts and Social Sciences

Hong Kong Institute of Education

Mr. David K. Owens
Executive Vice President, Business Operations,
Edison Electric Institute, United States

Mrs. Clara Poletti

Head of Department, International Affairs, Strategy
and Planning Department

Autorita per I'energia eletrrica e il gas, Italy

Dr. Pallapa Ruangrong
Commissioner, Energy Regulatory Commission of
Thailand

Mr. John Shenot
Associate, Regulatory Assistance Project, United
States

Mr. Paul Smith
Chief Executive, Australian Energy Market
Commission

Mr. Efrain Téllez
Head of the Department of Economic Analysis and
Regulation, Energy Regulatory Commission, Mexico

Mr. Roberto Vigotti

Secretary General of RES4MED, Senior Energy
Advisor at PWC; Deputy Chair of the IEA Renewable
Energy Working Party, Italy

Mr. Stephen Woodhouse
Director, P6yry Management Consulting, United
Kingdom

Mr. Edin Zametica
Advisor to the Commission, State Electricity
Regulatory Commission, Bosnia and Herzegovina

Ex Officio

Mr. David Halldearn
ICER Coordinator

ICER Virtual Working Group 4 Team Members:

African Forum for Utility Regulators (AFUR)
Ms. Debbie Roets, Executive Secretary
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Canada’s Energy and Utility Regulators
(CAMPUT)

Commissioner Murray Doehler, Nova Scotia Utility
And Review Board, Canada

Council of European Energy Regulators (CEER)
Ms. Natalie McCoy, Secretary General

National Association of Regulatory Utility
Commissioners (NARUC), United States
Commissioner Eric Callisto, Wisconsin Public
Service Commission

Mr. Charles Gray, Executive Director

Ms. Erin Hammel, Director of International
Programs

Many thanks to the following support staff who
contributed to the design and development of the
Chronicle:

Mr. Jerome M. McLennon, Manger, Internet &
Information Technology, NARUC

Mr. Robert J. Thormeyer, Director of
Communications, NARUC

Ms. Una Shortall, Deputy Secretary General, CEER

Ms. Francesca Pia Vantaggiato, ICER Secretariat




The Value of Solar Tariff: Net Metering 2.0*
By Karl R. Rabago**
Introduction

Increasing numbers of customers are installing solar photovoltaic systems on their homes and businesses.
As module and system costs decline, customer demand grows, and more businesses organize around
the solar opportunity, it is time to revisit the tariff structure under which these systems integrate with and
operate on the electric grid. This article details a novel approach to a distributed solar tariff, called the
“Value of Solar” tariff (“VOST”), that addresses important utility and customer issues, and offers some
significant improvements over traditional net metering approaches.

There is a saying in the venture capital world to the effect that, “It is not enough to design a better
mousetrap. You really, really must want to kill mice.” Sound execution inspired by a clear vision of an end
result is essential for business success. So, too, in the quest to increase markets for distributed solar
generation—you really, really must want to get more solar installed.

Elements of an "ldeal" Distributed Solar Tariff?!

In thinking about distributed solar tariff design, it is useful to pretend for a moment that we have not had
traditional net metering in the United States for almost thirty years, nor feed-in tariffs or other schemes.
Instead, a good place to start might be with clean slate, asking what features would accompany an "ideal"
distributed solar tariff.

First, and foremost, a distributed solar tariff should be fair to the utility and to non-solar customers. The
tariff should ensure that the utility has the opportunity to collect its cost of service to the solar customer,
including a reasonable opportunity to earn a rate of return. And other customers should not be unfairly
required to pay costs created by the solar customer, nor be unfairly subsidized by solar customers.

Second, the ideal solar tariff should fairly compensate the solar customer, through a credit, for the value
that their solar generation brings to the utility system.

Third, the tariff should recover costs and give compensation credit for value independently from an
incentive designed to overcome market failures. Incentives are a legitimate public policy tool, widely used
in the electricity and other industries, to encourage certain kinds of market behavior. One justification

* This article is based on an article originally published in Solar Industry magazine in February 2013. The original
article may be found at http://rabagoenergy.com/files/ra0301bago-value-of-solar-sim-feb-2013.pdf. See K. Rabago,
The Value of Solar Rate: Designing an Improved Residential Solar Tariff, Solar Industry, at p. 20, Feb. 2013, available
at http://solarindustrymag.com/digitaleditions/Main.php?MagID=3&MagNo=59.

** Karl R. Rabago has 20+ years experience in electricity policy and regulation, and energy markets and technology
development. He runs Rébago Energy LLC, a clean energy consulting practice. Karl sits on boards at the Center for
Resource Solutions, and the Interstate Renewable Energy Council. He has been a Texas PUC Commissioner, U.S.
DOE Deputy Assistant Secretary, and utility executive. http//www.rabagoenergy.com

1 This paper addresses a tariff design for “distributed” solar electric or photovoltaic systems. Distributed solar
systems are embedded in the distribution grid, on or near the customer’s home or other building, and are typically
connected at the electric distribution feeder level, generating electricity primarily for consumption at the customer
premises.
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for solar incentives is that they help overcome certain market failures such as lack of information and
practical experience with the relatively new technology among homeowners, lenders, and others. Another
justification for solar incentives is that existing tariffs under-compensate for the value of distributed solar.
So adequate compensation for distributed solar energy should relieve pressure on incentive systems.
And these incentives will be less necessary as the distributed solar market matures. For efficiency
of administration and to communicate clear signals to the market, incentive levels and compensation
levels should not be conflated.

Fourth, an ideal distributed solar tariff would operate as a complement to other electricity policy goals,
including, especially, a goal of more efficient use of energy. Other goals that a solar tariff should
complement include payment or credit for performance, rather than just investment; encouragement of
long-term performance of solar systems; reduction of long-term risks or generational cost shifting; and
strong alignment with market signals.

Finally, an ideal distributed solar tariff should be intuitively sound and administratively simple to
implement and manage. Analytical inputs should be rationally related to the character of solar systems
and the quantity and character of energy output associated with the technology. Inputs should also be
simply calculated from information the utility already routinely produces.

Traditional Net Metering Benefits and Problems

The most commonly adopted rate treatment for distributed solar systems connected to the grid in the
U.S. is net metering, sometimes called net energy metering. The first net metering tariff was adopted in
1983, and the approach is part of utility policy in over 40 states in the United States.

The structure of the net metering approach is simple--customers are allowed to “net” their production of
solar energy against their household energy consumption. This has often been described as “spinning
the meter backwards’—a nod to the phenomena that local generation can actually cause mechanical
meters to spin backwards when generation exceeds consumption. In the event that the customer
produces excess energy during the netting period, most net metering systems provide a credit related
to the utility’s avoided cost, the applicable retail rate, or in some cases, the current fuel charge value.
Those involved in utility regulation recognize net metering as a derivative of the United States’ PURPA
regime for utility rate treatment of energy from cogenerators and other “qualified facilities.”

In practice, net metering systems in the various states also include other components, such as limits
on the total capacity allowed under the tariff, size limits on individual systems, differences in the netting
periods, and variations in the calculation of payments for net excess generation.

Net metering was a major step forward for the distributed solar markets because the policy behind it
recognizes that energy generated at the point of consumption by the customer is worth at least as much
as a unit of energy delivered by the utility to that customer. And that energy is worth more than the
traditionally calculated avoided cost of generating the next marginal unit of energy at a remote power
plant.

Net metering offers the additional benefit of administrative simplicity. A single meter, capable of sensing
energy flow in both directions can be used. No separate calculation is used for the cost or value of the
solar generation.

Traditional net metering also creates some problems. First, simple netting of energy assigns a retalil
value to local solar energy, but that value is not necessarily representative of the true value of solar.
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There is no “cost of service” calculation underlying this assigned value. Second, the approach makes no
provision for ensuring that the utility recovers the full cost of serving the solar customer. A solar customer
willing to invest in a very large system or dramatically reduce their consumption could, in theory, eliminate
any utility charges, even though they continue to receive service at night and on an as-needed basis, over
a electric distribution network.

Third, the significantly reduced payment for excess generation at the “avoided cost” rate in many jurisdictions
sends a very clear signal to customers that they should size their solar system roughly equivalent to their
baseline energy demand. This is because the relatively low payment for excess generation isn't enough
return to justify the added investment in capacity to generate that excess energy. As a result, traditional
net metering creates an opportunity cost to all customers—a customer willing to invest in a system that
could generate valuable excess on-peak or near-peak energy for the system is dissuaded from making that
investment by lower payments or credits for that energy. And the utility still has to generate or procure that
energy for other customers, almost certainly at a higher-than-average cost.

Finally, traditional net metering couples solar energy value to the level of a customer's energy consumption,
with the effect that it discourages energy efficiency and actually encourages on-peak consumption. Since
a unit of energy offset by solar generation is worth more to a customer than a unit of excess generation in
many jurisdictions, the approach sends a powerful economic signal to customers that is out of sync with
other policy and economic objectives.

The Austin Energy "Value of Solar" Tariff

When | served as vice president of Distributed Energy Services at Austin Energy, | took the initiative
to fundamentally redesign the way net metering was structured, working with my staff to create a new
"Value of Solar" distributed solar rate, applicable to residential customers. The tariff design has two basic
components. First, the tariff relies on an annually-updated value of solar calculation designed to reveal the
value to the utility of a unit of generated solar energy. Like an avoided cost methodology, this is essentially
the “indifference price” at which the utility is neutral to the solar energy, and is conservatively calculated.
Second, the tariff reconfigures the netting process to ensure that the utility recovers its full cost of serving the
solar customer before any credit for solar generation is applied. These two steps result in a distributed solar
rate that is more fair to the solar customer, the utility, and other utility customers. The Value of Solar Tariff is
administratively simple, aligns with other policy objectives, and decouples solar energy compensation from
both consumption and incentives.

Austin Energy had adopted a value of solar calculation methodology several years before applying the
calculation to distributed rates. Previously, the calculation had been used to generate a reference or

3 Traditional avoided cost calculations assign a single value to all forms of non-utility generation. The
avoided cost is defined as the incremental cost to an electric utility of electric energy or capacity which,
but for the purchase from the QF, such utility would generate itself or purchase from another source (see
18 C.F.R. § 292.101(b)(6). The U.S. Federal Energy Regulatory Commission has clarified that a regulatory
authority may establish technology-specific avoided cost values under certain conditions. See California
Public Utilities Commission, Order Granting Clarification and Dismissing Rehearing, 133 FERC { 61,059
at pp. 26, 31 (2010).

4 Some net metering schemes limit a customer’s ability to offset some charges.

5 A comparison table of U.S. net metering schemes is available at http://bit.ly/1fkhHAL
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benchmark value against which to evaluate purchased power proposals, calibrate rebate and incentive
levels, and evaluate resource plan components. As used by Austin Energy, the Value of Solar calculation
generates a long term levelized value of solar in cents per kilowatt/hour, based on five components.

These value components are energy, capacity, transmission capacity, transmission and distribution losses,
and environmental value. Energy and capacity value are heavily influenced by natural gas prices (the marginal
generating fuel in Texas) and these values make up the bulk of the value. Environmental value is derived
from the price premium for Austin Energy’s highly successful GreenChoice® renewable energy product
offering—a market-based, willingness to pay indicator. Prior to adapting the calculation as a foundation for
the distributed solar rate, Austin Energy also added a value derived from nodal market prices, matching
15-minute nodal price data with the average daily output levels of solar energy. In the end, the value of solar
today is about three U.S. cents higher than the average distributed energy rate.

The goal of the calculation process is to estimate the total value of a unit of solar energy generated in the
distribution grid, at or very near the point of consumption. Put another way, it is the conservative estimate
of the cost that the utility would face in seeking to fill an order for a unit of energy with the same character
as that generated from a local solar facility. That is, the utility would have to buy some energy, which would
include some capacity value. The energy would have to be transmitted, with losses, over a delivery system,
and pay transmission costs as well. Finally, the energy’s environmental impacts would have to be offset or
“greened” with some kind of renewable energy credit or certificate.

The calculation is conservative for several reasons. It does not include so-called externality values related
to local economic benefits, local environmental benefits or other valuable attributes of distributed solar. The
levelized value is recalculated annually, so as to reflect current utility costs and prevent overpayments when
system prices fall.

The concept behind applying the value of solar calculation to a distributed rate stemmed from recognition
of the limitations of traditional net metering, discussed above. The calculation confirms the common sense
perception that locally generated clean energy, produced at or very near the point of use has “above average”
value.

Once the Austin Energy team decided that the value of solar rate was an appropriate foundation for a
distributed solar rate, the question that remained was how to incorporate it in a tariff. This rate design stage
was the point at which the “ideal” characteristics for a solar rate came into play. First, it was determined that
the value would be recalculated and reset on an annual basis, in conjunction with the annual fuel factor or
charge calculation. Second, Austin Energy decided that the netting process would be reconfigured, even
while it remained on the customer-side of the service relationship. In order to account for utility fixed and
variable cost recovery requirements that remain with solar customers, the billing process charges every
customer for total energy consumption (whether offset by solar production or not) at their premises using the
applicable existing distributed service rates. Then, a credit is applied for every unit of solar energy produced,
at the value of solar rate. Excess credit is carried forward each month until the end of the year, when any
remaining balance is erased. While little or no balance is anticipated, the use of a credit, rather than payment
and annual zeroing out of excess balances helps preserve the status of the net metering calculation as “non-
refundable credit” for tax purposes.

While the impact of the new Value of Solar Tariff has yet to be fully understood and will vary from customer
to customer, the design team estimated that the new rate would reduce the payback period for an average
distributed solar system to something fewer than ten years. Under the new rate, customers have a strong
incentive to use energy efficiently, in order to maximize the economic value they receive, and making more
on-peak energy available to the utility. Because the value is recalculated frequently, both the customer and
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the utility are treated fairly as solar and general system costs change. In the event that the system fails to
generate as expected, the netting methodology ensures that the utility always recovers its costs of serving
the customer. The calculation and netting approach eliminate the argument that other customers subsidize
solar, and the Value of Solar credit ensures that solar customers are not unfairly asked to subsidize the
utility or other ratepayers. In the months following adoption of the Value of Solar Tariff, Austin Energy reports
continued strong growth in distributed solar installations and the opportunity to reduce capacity-denominated
incentive rebates by more than 30%.

Next Steps

The Austin Energy Value of Solar rate was implemented with new rates adopted in June 2012. It has earned
recognition and interest from utilities and solar industry experts alike. The Value of Solar Tariff was cited by
SEPA in its decision to recognize Austin Energy as “Public Power Utility of the Year” in 2012.

More can be done with the value of solar approach. The rate has been adopted in state law in Minnesota, and
is under consideration in several other jurisdictions.® With more broadly available public data, the concept
could see even wider application. As experience grows, the various approaches should consolidate around
common methodologies, even as values differ from location to location.” Though Austin implemented the
concept with residential customers, it can be applied to commercial solar rates as well. And it merits further
study in conjunction with other valuation approaches for distributed solar. Finally, the concept of distributed
solar valuation as a foundation for setting an economically efficient compensation rate has potential application
for use in setting rates for storage, energy efficiency and demand response, smart grid-enabled services, and
other distributed energy resources.

% The regulatory process for developing the Value of Solar methodology in Minnesota is chronicled at http://mn.gov/
commerce/energy/topics/resources/energy-legislation-initiatives/value-of-solar-tariff-methodology%20.jsp

7 The author and Jason Keyes recently published a paper setting forth generic recommendations for regulators
relating to distributed solar valuation. See A Regulator’s Guidebook: Calculating the Benefits and Costs of Distributed
Solar Generation, Interstate Renewable Energy Council, Oct. 2013, available at http://www.irecusa.org/wp-content/
uploads/2013/10/IREC_Rabago_Regulators-Guidebook-to-Assessing-Benefits-and-Costs-of-DSG. pdf

Karl R. Rabago has 20+ years experience in electricity policy and
regulation, and energy markets and technology development. He runs
Rabago Energy LLC, a clean energy consulting practice. Karl sits
on boards at the Center for Resource Solutions, and the Interstate
Renewable Energy Council. He has been a Texas PUC Commissioner,
U.S. DOE Deputy Assistant Secretary, and utility executive.
http//www.rabagoenergy.com
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Reports
ICER'’s Virtual Working Groups draft reports on an on-going basis and in accordance with three year work
plan cycles. The following reports were prepared during the 2009-2012 period:

Role of Energy Regulators in Guaranteeing Reliability and Security of Supply: The National, Regional
and Global Dimensions (March 2012) http://bit.ly/1bY3alg

Experiences on the Regulatory Approaches to the Implementation of Smart Meters (April 2012)
http://bit.ly/18Uc4bz

Renewable Energy and Distributed Generation: International Case Studies on Technical and Economic
Considerations (February 2012) http://bit.ly/18x7XUT

Examples of Methodologies Utilized to Manage Competitiveness and Affordability Issues Related to the
Introduction of Renewable Forms of Electricity Generation and New Technologies: An Overview Report
of a Compilation of Four Case Studies (April 2012) http://bit.ly/19aWbQs

A Description of Current Regulatory Practices for the Promotion of Energy Efficiency (June 2010)
http://bit.ly/1bNctsR

Response to the European Commission Public Consultation on the External Dimension of the EU Energy
Policy (February 2011) http://bit.ly/18UcvCC

Distinguished Scholar Award http://bit.ly/1dKx58q
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ICER established its Distinguished Scholar Awards with a view to contributing to an increased reflection
on energy regulation policy issues. These Awards acknowledge important contributions made to enhance
electricity and gas regulation around the world. Two recipients are selected each cycle, in the categories
of Impact on Developing Countries and Next Practices. The Awards are now held every three years in
conjunction with the World Forum on Energy Regulation (WFER).

2015 Theme: Creating and Managing Regional Energy Markets (deadline April 1, 2014)
http://bit.ly/1dkDGG6

2012 Theme: Integrating New Technologies into the Grid
2012 Winners
Category: Impact on Developing Countries
Development of New Infrastructure and Integration of New Technologies in Guatemala’s
Electricity Sector: Practical Lessons Learned by a Regulator in a Developing Country,
prepared by Carlos Colom, President, Comision Nacional de Energia Eléctrica (CNEE), Guatemala
http://bit.ly/1dKzFel

Category: Next Practices

Changing The Regulation for Regulating the Change: innovation-driven

Regulatory Developments in Italy: Smart Grids, Smart Metering and E-mobility, prepared by
Luca Lo Schiavo, Maurizio Delfanti, Elena Fumagalli and Valeria Olivieri, Italy http://bit.ly/ISUfQI

2010 Theme: The Impact of Renewables on Energy Regulation
2010 Winners
Category: Impact on Developing Countries
Effects of the Introduction of Successful Mechanisms to Promote Energy Efficiency in
Non-EU Countries prepared by the MEDREG Ad Hoc Group on Environment, RES and Energy
Efficiency http://bit.ly/1emp3XT

Category: Next Practices

Pricing of Ancillary Services and the Impact of Wind Generation on the Capability of the
Transmission Network prepared by Mr. Darryl Biggar (Economist, Australian Energy Regulator
(AER) and the Australian Competition and Consumer Commission (ACCCQC)) http://bit.ly/1bcpz35

You are invited to learn more about ICER by viewing its Brochures http://bit.ly/1cP360t and Press
Releases! http://bit.ly/1dkE3A0
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