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Karl R. Rábago has some 25 years of experience as a leader and innovator in electric utility
regulatory and technology development issues. He has served as a Commissioner on the Texas Public
Utility Commission, as a Deputy Assistant Secretary at the U.S. Department of Energy, as an executive
with the City of Austin, Texas, electric utility, Austin Energy, and in several other private and public
sector positions. As director of global regulatory affairs with the AES Corporation, he supported and
coordinated activities if regulatory staff in 26 countries around the world. Rábago is coauthor of the
seminal treatise on valuation of distributed energy resources, “Small Is Profitable,” written while he was
with the Rocky Mountain Institute, and is the developer of the “Value of Solar” rate now in effect in
Austin and the state of Minnesota. Rábago has submitted expert testimony in nearly a dozen different
states in the past 18 months relating to solar valuation, solar rates, integrated resource planning, and
avoided costs.

I.

Introduction

Distributed generation includes electric generation equipment and facilities embedded within the
distribution grid. These technologies may be installed on the customer or utility side of the meter, and
may be owned by the utility, the customer, or third parties. Distributed generation offers a number of
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significant benefits to the overall operation and efficiency of the electric grid, and, at least at very high
penetration levels, can create some challenges for electric utilities and grid system managers.
Distributed generation penetration levels are almost immeasurably small in Iowa today, and virtually all
discussions about costs and benefits are extended from other jurisdictions, or from arguments of the
parties. To date, the debate about the value of distributed energy resources in Iowa has not been based on
objective, broadly informed and engaged public discourse before the Iowa Utility Board (“IUB”). This
Notice of Inquiry stands as an important first step in changing the course and quality of discussion about
distributed energy resources in the state of Iowa.
The goal of electric utility regulation is economic efficiency, in resource selection, rate setting,
rulemaking, and general operations. The biases against economic efficiency inherent in the commoditybased monopoly electric utility business model are well understood. Indeed, a core justification for
regulation of public utilities is that regulators can best support the goal of electric rates and services in the
public interest by acting as a substitute for the competition that the monopoly provider would otherwise
face in a truly competitive marketplace.

II.

Benefits of Distributed Generation

Today, it is increasingly clear that a truly competitive marketplace would drive an electric service
provider to make increased use of distributed energy technologies and services of all kinds, especially
distributed renewable energy generation. Some of the reasons for this trend include:


Distributed generation provides electrical energy at or near the point of use, with reduced need for
and wear and tear on costly transmission and distribution infrastructure.
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The U.S. military is increasingly deploying distributed generation to enhance the security and
reliability of distribution grids, by ensuring adequate supply when external forces threaten the flow of
energy from distant central station power plants.



Distributed renewable energy provides energy generation that is free from dependence on water
supplies and free from fuel supply disruption or fuel price volatility. Environmental regulatory risk
and siting risk is substantially reduced through increased use of clean, pollution-free distributed
renewable generation—this benefit is magnified significantly due to the avoidance of compounding
system and conversion losses.



Customer-generators assume financing, insurance and operational risk for their distributed renewable
energy generation systems, reducing the burden on utility capital and risk structures.



Right-sized distributed energy resources add generation to the grid in a modular fashion that is well
matched to load growth, with much more financial flexibility than large central station generators.



Challenges association with distributed generation, such as reduced utility control and intermittence
can actually be addressed in a way that can inspire increased reliance on complementary distributionedge technologies and services such as storage, electric vehicles, demand response, energy
management, innovative rates and pricing, and high-value targeted deployment initiatives. Together,
this solution set lays the foundation for a much-needed fundamental reexamination of the traditional
business model with a view toward a focus on improved electric service and strengthened utility
financial health.

These are only a few general examples of the benefits of increased reliance on distributed generation. A
comprehensive analysis of the economic, financial, operational, and engineering benefits of right-sized
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energy resources was published in 2002 by the Rocky Mountain Institute, entitled “Small Is Profitable.”1
Cumulatively, the value of these benefits exceeds cost by many fold.
Economic Development - This Inquiry is especially timely as a means for launching a conversation in
Iowa that could objectively analyze and understand the full range of costs and benefits associated with
distributed generation. The goal of this process, though, must be more than conversation. The IUB should
firmly fix its policy and regulatory gaze on creating and advancing opportunities to harvest the benefits
associated with distributed energy generation and distributed energy resource of all kinds. These benefits
include, as described above, improved economic efficiency at the operating and system-wide level, but
also extremely important benefits associated with economic development for Iowa.
The Iowa Environmental Council has set out the potential associated with developing Iowa’s solar energy
resource and business sector in the recent report, “Real potential, ready today: Solar energy in Iowa.2”
The wind energy story stands as an important reminder of how the benefits of an expanding clean energy
market can quickly amass.
Opportunity Costs - It is important to remember that because the distributed generation market is still
relatively small and emerging, many of these economic benefits have not all been harvested, and they will
not be distributed uniformly. As with the wind industry, these leadership benefits will accrue most heavily
to states that take a leadership position.
The most significant potential opportunity costs relate to long-term electric rates. Distributed generation
resources typically feature higher upfront costs, particularly for fuel free resources like solar and small
wind technologies. However, these long-lived assets offer consider value over time. Distributed
generation value analysis reveals that these resources often offer value far in excess of their cumulative
1
2

See http://www.smallisprofitable.org. The author of these comments was a co-author of Small Is Profitable.
See http://www.iaenvironment.org/solar/index.php.
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costs. As a result, they create downward pressure on electric rates over the long term, and offer a superior
economic value over resources that may offer lower upfront costs but higher operating, fuel, financial,
operational, and environmental costs. In addition, distributed renewable energy generation offers an
opportunity to install physical and financial hedges against a whole range of risks associated with
regulation, financing, operations, and cyclic economic conditions.
Finally, distributed generation resources, being modular in nature and with short development times,
reduce development risk and offer an opportunity to diversify these risks for the utility and the broader
electric generating sector in Iowa. Large central station generation facilities often do not expose lack of
financial viability until many years and millions of dollars have been spent on development. In the
marginal cost environment that characterizes energy development, development costs are truly sunk and
generally unrecoverable if the project ends before commercial operation begins. With short procurement
and development times, diverse funding sources, and granular development patterns, distributed
generation imposes much less risk of sunk and unrecoverable development costs.
III.

The Distributed Generation Lost Revenues and Lost Earnings Issue

The Issue - In spite of the many benefits offered by increased development of distributed renewable
energy generation, some utility spokespersons have alleged that distributed generation creates a lost
revenues and/or a lost earnings issue for electric utilities. The argument is that because the customer with
generation permanently reduces their expected consumption of energy, planned-for revenues and earnings
are also reduced. The argument continues that the utility must then seek out makeup revenues from other
customers, and sometimes, that these revenues and earnings must come from other non-generator
customers, notably the poor.
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Magnitude of the Issue – It is important to remember just how big the potential lost revenues/earnings
issue is in Iowa. Today, solar generation in Iowa represents about 1-2 MW of solar in a 14,000 MW
system. The amount of revenue or earning impact to all the utilities in Iowa would be almost
immeasurably small. Larger revenue and earning impacts are associated with the weather, the general
state of the economy, changes in inflation, natural energy efficiency investments, and improvements in
electricity using technology. Even if solar energy generation grew by 50 times, total solar generation in
Iowa would represent only 7/10 of 1% of the generating capacity in the state. Even though there is no
serious issue of lost earnings or revenues today, it is possible and hopeful that distributed generation will
grow significantly in Iowa. For this reason, it is wise to thoroughly and specifically understand the issue.
Sources of the Problem – Distributed generation revenue and earnings losses are very much like those
resulting from other causes such as energy efficiency, except that today in Iowa, they are much smaller.
The lost revenues or lost earnings arguments have sources in the way rates are set. Total revenues are
divided by expected sales to determine the rate that will ensure recovery of revenues, including a return
on invested capital. Lost revenues only occur between rate cases and to the extent that the utility
inaccurately forecasted sales or the behavior of their customers. Reality will deviate from forecasts. In
fact, both lost and excess revenues occur all the time between rate cases, involving many, many kinds of
customers. Where the net effect of these deviations becomes significant, that is, when they create
financial integrity or overearnings concerns, then rate review is appropriate.
Quantifying the Lost Revenues Problem – In order to decide whether to take action to address lost
revenues resulting from distributed generation, it is essential to correctly quantify the impact. Distributed
generation, energy efficiency, and other measures may reduce sales for the utility, but they also reduce
costs for the utility. These costs that are saved by the utility when the customer self-generates or
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otherwise reduces consumption are avoided costs.3 Full quantification of the avoided costs associated
with distributed generation is an essential first step in contemplating corrective measures.
Solutions to the Lost Revenues/Earnings Problem – There are several possible solutions to the lost
revenues or lost earnings problem when and if the problem grows to a magnitude that merits action
between comprehensive rate review proceedings. Not every deviation from forecasts merits a corrective
collection mechanism, and there is a risk of piece-meal ratemaking and customer confusion from a
proliferation of interim incremental adjustments to rates. Still, modern ratemaking tools to address
significant revenue and earnings shortfalls the following:


The most effective solution to the lost revenues or earnings problem is for the utility to improve
forecasting. Some jurisdictions are implementing future test year methods in rate cases as well.



If deviations from planned levels of sales create a threat to the financial integrity of the utility
between rate cases, annual or more frequent true ups are another option.



Riders and cost recovery factors can also be used where potential shortfalls are known in advance to
be potentially large and/or where volatility is a factor. This is the rationale, of course, behind fuel
charges.



Ultimately, the development of performance-based rates that are less influenced by fluctuations in
volumetric sales are an option. Decoupling of revenues and earnings from sale volume could improve
utility financial performance while improving rates and services for customers as well.

3

See “Unlocking DG Value: A PURPA-Based Approach to Promoting DG Growth,” published by the Interstate
Renewable Energy Council (May 2013). Available at: http://www.irecusa.org/wpcontent/uploads/2013/05/Unlocking-DG-Value.pdf
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The worst solution is to erect a gauntlet of barriers and artificial limits to try to stop distributed
generation, under the mistaken belief that this would end revenue or earnings discontinuity. With
distributed energy resources rapidly reaching plug parity, barriers to their use only increases pressure
for bypass, which could create even more severe problems for the utility. While technical
requirements are always appropriate to maintain reliability and safety when distributed generation is
interconnected to the grid, these requirements should be firmly grounded in science and engineering,
and backed by sound, objective analysis of costs and benefits.

IV.

The Cross Subsidy Concern

As discussed above, it has been argued that ultimately, the revenues not collected from customergenerators must come from somewhere. Collection of lost revenues caused by customer-generators
engenders a cross subsidy from other customers in order to keep the utility “whole.” Because low income
customers are less likely to be customer-generators, it is argued, distributed generation forces low income
customers to subsidized more affluent customers who install solar systems or other distributed generation
on homes or businesses.
Problems with the Cross Subsidy Argument – Accepting the cross subsidy argument and acting to limit or
constrain the growth of distributed generation, or impose new charges on customer-generators
presupposes a number of facts that are frequently not demonstrated. Imposing charges or limiting
distributed generation without adequate objective analysis distorts the market and creates economic
inefficiency.
Sunk Costs - The first question that must be addressed is whether customer-generators pay their fair share
under net metering or similar rate structures, or whether they should be charged for creating sunk costs.
The existence of a revenue shortfall as a result of customer action to reduce consumption is seldom
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treated as a cross-subsidy driver. If this were the case, any customer who installed a more efficient light
bulb would be subject to customer-specific charge. While energy efficiency is often seen to create a shortterm earnings problem sometimes addressed with class-wide revenue adjustment mechanisms, this
commenter knows of no situation where customer-savers are levied a charge for the act of reducing
consumption. Such charges would create economic inefficiency and represent bad financial policy by
imposing sunk cost collection on new market entrants.4
Cost of Service for Customer-Generators – Determining whether customer-generators create a cross
subsidy requires an objective assessment of the costs imposed and benefits by these customers to the grid.
Integral to this assessment is a cost of service study for customers with distributed generation. These
customer-generators reduce their use of the grid as well as their payments to the utilities. They also
provide electrical energy to themselves and, if excess is generated, to their neighbors, resulting in
measurable avoided costs. Customer-generators assume operational, insurance, and financing costs that
the utility typically must undertake. A number of studies of the benefits and costs of solar energy reveal
value—long term avoided costs—that exceed their cost in lost revenues.5 Therefore, it is possible that
short-term lost revenues will eventually be completely offset by long-term cost savings. That is, careful
analysis will likely reveal that customer-generators are subsidizing the utility and other customers on the
grid. Best practices for distributed solar generation valuation are discussed later.
Charges and Credits in Net Metering – One of the popular accusations levied against net metering for
customer-generators is that because these customers can reduce their bills to zero or very low levels, they
are avoiding payment for use of the grid network. This argument is inconsistent with the reality of the net
metering process. Net metering “nets” consumption against generation to reach the final bill amount. Put
4

See “Quarterbacks and New Nuclear Power Plants – Sunk Costs,” Peter Kelly-Detwiler (2013); available at
http://www.forbes.com/sites/peterdetwiler/2013/01/22/quarterbacks-and-new-nuclear-power-plants-sunk-costs/
5
See “A Review of Solar PV Benefit and Cost Studies,” Rocky Mountain Institute (2d. Ed, Sept. 2013); available at
http://www.rmi.org/elab_empower
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simply, all the customer-generator’s use of the grid is registered in forward “spinning” of the meter. All
their generation spins the meter backwards. Even if those two behaviors exactly offset, and a customer
has a zero bill, the net metering customer was fully charged for their use of the grid. Offsetting is not
avoiding. It is possible that much of the perceived problem is an issue of accounting. If every electric bill
showed the charges for consumption and a separate credit for generation, it would be apparent to the
customer and the utility that the customer-generator pays for their use of the network when the distributed
generation is not operating or not operating at a level to fully offset consumption.
Regulatory Efficiency – Few rates are actually at unity, meaning that the rate exactly recovers the costs of
service from the customer that pays the rent. Average rates never exactly recover the cost of service for
every individual customer in the class. Ratemaking involves the application of regulatory and
administrative resources to maximizing efficiency in setting rates, balanced against cost, time, and the
reality of changing conditions. To the extent that there exists a deviation from accurate cost recovery,
whether under- or over-recovery, in the bills that customer-generators pay under net metering, it is
appropriate for regulators to assess relative value and importance of addressing this deviation above all
others that exist in ratemaking today. This commenter’s experience with hundreds of rate cases suggests
that there are much more serious indications of cross subsidization in every utility tariff book.
Underserved and Low Income Customer Issues – All customers could see higher rates when sunk costs
and net lost revenues are spread across fewer units of electricity sales in the commodity sales business
model under which most utilities operate today. This does not mean that higher bills are inevitable for all
or any class of customers. Distributed generation is just one of many market and technological forces that
are driving down historical energy sales growth rates and forcing reexamination of the commodity sales
utility business model. Short-term rate impacts can be mitigated through targeted energy efficiency
program delivery. More importantly, distributed solar generation value analysis will likely reveal
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additional opportunities for utility sponsored distributed solar generation in low income and multifamily
housing segments. Working with solar installers, many utilities are advancing community or shared solar
projects that provide more customers with access to the benefits of solar.
Rate Design – Rate design is a powerful tool in addressing any measurable residual impacts associated
with increased customer-owned distributed generation. Rate design options include inclining block rates
for summer consumption and moderation of declining block structures in winter rates. Such changes often
improve cost of service recovery for high volume users as well. Two part rates for distributed solar
generation, in which customers are credited for the full value of solar for generation and charges for gross
consumption also can eliminate any argument about cross subsidies while introducing a strong energy
efficiency signal for distributed generation customers.6

V.

Foundations for Economically Efficient Distributed Generation Use

Distributed generation is a resource, and each kind of distributed generation has its own characteristic
costs and benefits. Given the rapid pace of technological improvement, these resources are available in a
wider range of settings and to an increasingly wider range of customers. With all the distributed energy
resources, a category that includes generation, storage, demand management, energy efficiency, smart
technologies, and others, the ultimate goal is the deployment of an economically efficient level of these
resources.
Economic efficiency is not merely a function of current price or short-term avoided cost. Rather,
economic efficiency is a function of lowest short and long-term costs, typically addressed by comparing
the levelized costs of resource alternatives. Economic efficiency counts as avoided costs not merely short

6

See “The Value of Solar Tariff: Net Metering 2.0,” Karl R. Rábago, ICER Chronicle (2013); available at
http://rabagoenergy.com/files/icer-chronicle-rabago-vos-article-131220---extract.pdf
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run variable costs, but also long term costs. Economic efficiency rests on a foundation for objective
analysis.
All options for successfully integrating distributed renewable energy generation, in particular distributed
solar generation, start with understanding the full range and nature of costs and benefits associated with
these technologies. In some cases, this requires the use of new analytical methods, especially when
compared to those used to evaluate traditional, “lumpy” investments in utility-owned central station
power plants and the infrastructure to serve them.
Such analysis is foundational to charting a course for utility business model transformation as well. The
Edison Electric Institute and the Natural Resources Defense Council recently issued a policy statement
and recommendations to regulators to inspire more positive and substantive discourse about, as well as
forward progress in, expanding the role distributed energy resources, including distributed generation.
Regardless of when and how any of these recommendations become part of the regulatory agenda in
Iowa, it is important to note that each of the EEI/NRDC recommendations, paraphrased below, requires a
foundation of distributed generation value analysis:
1. Transition from a commodity business to a service business; therefore cost recovery should not be
tied to commodity sales.

Distributed generation value analysis is essential for calculating reasonable cost recovery
levels in a service-based business model.
2. In decoupled revenue environments, reasonable, annual adjustments in non-fuel revenues may be
appropriate.
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Distributed generation value analysis reveals the extent to which non-fuel revenue
requirements are reduced by distributed generation.
3. Net metering adds value, and can be improved upon with better understanding of and
compensation for that value, and better understanding of the customer-generator’s use of the grid.

Distributed generation value analysis reveals how well and how fairly net metering
compensates customer-generators for their contributions to the provision of energy and to
the operation of the grid.
4. Just as utilities seek predictable non-fuel cost recovery, customers rightly seek fair allocation of
costs in rates. Rates should also encourage efficiency.

Distributed generation value analysis establishes cost recovery requirements and avoidance,
the baseline for rate fairness for customer-generators, and, with innovative rate design, can
strengthen price signals for efficient use of energy.
5. Utilities should be measured by their performance in delivering safe, reliable, affordable and
clean energy services.

Distributed generation value analysis reveals the extent to which utilities can increase
overall economic efficiency in the provision of electric services by demonstrating the
calculated differences between price and value.
6. Utilities must increase their efforts to provide more efficient energy services to underserved
populations.
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Distributed generation value analysis can reveal the opportunity for increased support for
distributed clean energy technology deployment serving underserved customers.
7. Utilities should seek to ensure customer take advantage of all cost-effective energy efficiency
opportunities.

Distributed generation value analysis improves competency with value analysis that can
also be applied to other distributed energy resources such as demand response, grid
automation, storage, and others. Objective analysis is the foundation of economically
efficient resource planning and program development.
8. Utilities should present a reasonable business case for smart grid and other advanced energy
technologies and services.

Distributed generation value analysis can reveal the opportunities for value improvement
through deployment of complementary technologies such as smart inverters, distributed
storage and electric vehicles, distribution system automation and controls, and others.
VI.

Recommendation

The IUB should order the initiation of a comprehensive value of solar analysis. This analysis should be
conducted in a public manner and should be led by the IUB staff. The analysis should focus on
transparency and objectivity, and should be designed to set a foundation for improved valuation of all
distributed energy resources. The ultimate goal of this valuation study is development of a methodology
that will allow the IUB, utilities, and stakeholders to calculate an “indifference rate” for distributed solar
energy generation. An indifference rate is the rate at which the utility is indifferent to whether it generates
solar energy or whether customer-generator does it.
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The following sections provide information and references for conducting such a distributed solar
generation valuation analysis.
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References: How to Conduct Solar Valuation Analysis
The following sections provide information on how the IUB can implement a value of solar study as
recommended.

A.

IREC Regulator’s Guidebook7

In October 2013, IREC published a paper authored by Jason Keyes and Karl R. Rábago, entitled “A
Regulator’s Guidebook: Calculating the Benefits and Costs of Distributed Solar Generation”
(“Guidebook”). The Guidebook draws on many distributed solar valuation studies to recommend a
framework for a methodology for performing a benefit/cost evaluation for distributed solar. Key
principles underlying the methodology include reliance on data, transparency, reasonable evaluation of
costs and benefits, and consistency in approach. While the Guidebook is focused on distributed solar
generation, much of the information is fairly applied, with adjustments, to other distributed generation.
Preliminary Questions to be Asked by Regulators - The Guidebook recommends that the Commission
clarify a number of issues at the onset of a benefit/cost study, including:


What is the appropriate discount rate for evaluation of costs and benefits?
Studies typically use the utility weighted average cost of capital, though there is a strong argument for
use of a risk-adjusted discount rate to reflect the performance characteristics of solar generation.



What is being considered – all solar generation or exports to the grid only?
Where net metering is in place, it is appropriate to limit the evaluation to exported energy. For a twopart rate, all generation should be evaluated.

7

Available at http://www.irecusa.org/wp-content/uploads/2013/10/IREC_Rabago_Regulators-Guidebook-toAssessing-Benefits-and-Costs-of-DSG.pdf
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Over what timeframe will the study examine the benefits and costs of solar resources?
The timeframe for analysis should reflect the useful life of solar resources, today typically 30 years,
though there is a strong argument that a sensitivity evaluation should consider a useful life as long as
35 years.



What does utility load look like in the future?
Under traditional net metering arrangements, customer-sited distributed solar generation operates to
reduce utility load. However, under a two-part rate approach such as a feed-in tariff, distributed
generation does not reduce load, but does contribute to utility energy and capacity requirements at or
near the point of generation.



What level of market penetration for distributed solar generation is assumed in the future?
Reasonable market penetration rates should be used. Sensitivity analysis can be useful to gauge the
impacts of more reasonable penetration rates.



What models are used to provide analytical inputs?
Utility models such as Strategist are extremely useful in conducting integrated resource plan analysis,
but often are constrained in their ability to model small-scale resources. Extrapolation of results to
analyze these resources can induce errors. Full transparency and sensitivity analysis at varying scales
of deployment, and with variation in other assumptions (such as the penetration rate of distributed
storage technology) is essential to accurately model distributed solar generation.



What geographic boundaries are assumed in the analysis?
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Solar resources may demonstrate improvements in availability due to geographic dispersion. Solar
insolation values, which drive energy production, vary depending on location. These variations
should be accounted for in study design.


What system boundaries are assumed?
Solar integration costs may vary with the location where solar generation is cited.



From whose perspective are benefits and costs measured?
The Guidebook recommends the use of a combined test that incorporates ratepayer impacts testing
and societal cost testing.



Are benefits and costs estimated on an annualized or levelized basis?
A levelized cost analysis extending over the useful life of the solar resource is the best approach for
fully capturing the avoided costs and delivered benefits of solar generation.

Data Sets Required - The Guidebook recommends that the utility obtain or develop the following data
sets:


The five or ten-year forward price of natural gas, the most likely fuel for marginal generation, along
with longer-term projections in line with the life of the solar generation system.



Hourly load shapes, broken down by customer class to analyze the intra-class and inter-class impacts
of solar generation.



Hourly production profiles for distributed solar generators, including south-facing and west-facing
arrays.
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Line losses based on hourly load data, so that marginal avoided line losses due to solar generation can
be calculated.



Both the initial capital cost and the fixed and variable O&M costs for the utility’s marginal generation
unit.



Distribution planning costs that identify the capital and O&M cost (fixed and variable) of
constructing and operating distribution upgrades that are necessary to meet load growth.



Hourly load data for individual distribution circuits, particularly those with current or expected higher
than average penetrations of distributed solar generation, in order to capture the potential for avoiding
or deferring circuit upgrades.

Most utilities have assembled most, if not all, of this data in the course of developing resource plans and
fuel charge updates. Where utility-specific data is not readily available, analysts may develop suitable
estimation methods or use third-party data (such as PV-WATTS data for solar performance).
Benefits to be Studied - The following solar generation benefits should be addressed in an analysis:


Energy – Based on not running a gas-fired plant



System Losses – Based on marginal losses



Generation Capacity – Using Effective Load Carrying Capability or similar analysis



Transmission and Distribution Capacity – Not limited to large planning increments



Grid Support Services – Evaluation of ancillary services value



Financial – Fuel price hedge

Page 19 of 22

Appendix B



Financial – Market Price Response



Security – Stability and Resiliency



Environment: Carbon & Other Factors – Residual (beyond compliance) benefits



Social – Economic development

Costs to be Studied - It is appropriate to assess utility costs as well. These costs include direct utility costs
and may include an assessment of lost revenues. Assumptions about administrative costs (such as billing
costs) should reflect automated billing systems. Interconnection costs incurred solely by the customer
should not be included. Integration costs should be based on realistic assumptions about solar generation
penetration rates.
B.

Minnesota Department of Commerce’s Value of Solar Methodology8

In 2013, the State of Minnesota enacted a law that created an option for electric utilities to offer a Value
of Solar tariff as an alternative to net metering. The Value of Solar rate aims to compensate solar
generators fairly for the value of their output, and to create an opportunity for utilities to fully recover
their costs of providing service to those customers. After a widely-praised stakeholder process that was
transparent and engaged dozens of utilities, business and government representatives, advocates and
concerned citizens, the Minnesota Department of Commerce developed a “Value of Solar Methodology”
(“Minnesota Methodology”). That methodology is intended to guide the development of any Value of
Solar tariff proposals.

8

Available at
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7BEE
336D18-74C3-4534-AC9F-0BA56F788EC4%7D&documentTitle=20141-96033-02
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Key Features - Key features of the Minnesota Department of Commerce Value of Solar methodology
include:


A standard solar photovoltaic rating convention



Methods for creating an hourly solar production time-series, representing the aggregate output of all
solar systems in the service territory per unit capacity corresponding to the output of a solar resource
on the margin



Requirements for calculating the electricity losses of the transmission and distribution systems



Methods for performing technical calculations for avoided energy, effective generation capacity and
effective distribution capacity



Economic methods for calculating each value component (e.g., avoided fuel cost, capacity cost, etc.)



Requirements for summarizing input data and final calculations in order to facilitate PUC and
stakeholder review

The Minnesota Methodology stands in stark contrast to approaches advanced by many parties in raising
concerns about the costs and benefits of distributed generation. The Minnesota Methodology
demonstrates the comprehensive, objectively verifiable approach that can be developed when a broad
range of stakeholder and expert opinions are focused on the solar valuation issue. As explained in the
Minnesota Methodology, if a value of solar is set correctly, it will account for the real value of
photovoltaic generated electricity, and the utility and its ratepayers will be indifferent to whether the
electricity is supplied from customer-owned photovoltaic resource or from comparable conventional
means. This valuation eliminates cross-subsidization concerns if incorporated in a tariff; used in resource
planning, it can provide market signals for the adoption of technologies that could significantly enhance
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the value of solar electricity, such as smart inverters. Rules, rates, charges, and resource plans should
include accurate valuation. The Minnesota Methodology represents a detailed and well-documented
example that the utilities and the Board could use to guide work in addressing impacts that arise from
distributed generation deployment.
C.

Austin Energy Value of Solar Study and Rate

Austin Energy, the municipal electric utility for the City of Austin, Texas, first commissioned and
conducted a value of solar analysis in 2006. The analysis has been used to benchmark wholesale solar
offers, to inform the setting of solar rebates, and to set the compensation level for distributed residential
solar generation under a Value of Solar Rate established in 2012. The rationale behind and process of
developing the Value of Solar Rate is explained in “The Value of Solar Tariff: Net Metering 2.0,”
published in the ICER Chronicle, the chronicle of the International Confederation of Energy Regulators.9

9

Available at http://rabagoenergy.com/files/icer-chronicle-rabago-vos-article-131220---extract.pdf
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