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Executive Summary

olar energy is on the rise in the United States.

Through September 2016, more than 31

gigawatts of solar electric capacity had been
installed around the country, enough to power more
than 6 million homes. The rapid growth of solar
energy in the United States is the result of forward-
looking policies that are helping the nation reduce its
contribution to global warming and expand its use of
local renewable energy sources.

One policy in particular, net energy metering, has
been instrumental in the growth of solar energy,
particularly on homes and small businesses. Net
energy metering enables solar panel owners to earn
fair compensation for the benefits they provide to
other users of the electricity grid, and makes “going
solar” an affordable option for more people. Net en-
ergy metering works by providing customers a credit
on their electric bill that offsets charges for energy
consumption. As solar energy has taken off in recent
years, however, utilities and other special interests
have increasingly attacked net metering as an unjus-
tified “subsidy” to solar users.

A review of 16 recent analyses shows that indi-
viduals and businesses that decide to “go solar”
generally deliver greater benefits to the grid and
society than they receive through net metering.
Decision-makers should recognize the great value
delivered by distributed solar energy by preserving
and expanding access to net metering and other pro-
grams that ensure fair compensation to Americans
who install solar energy.

Net metering is not a new idea. It has been the policy
in some states for more than 30 years. The concept

has been tested in the courts and in regulatory
proceedings in the states and at federal agencies like
the Federal Energy Regulatory Commission and the
Internal Revenue Service. Net metering is the law of
the land in 41 states today.

Net metering has been critical to solar energy’s
rapid expansion in the United States.

+ Net metering offsets costs for solar panel owners
and credits them for providing excess power to
the grid at a set price, usually at the same retail
price they pay to buy electricity.

« Net metering is conceptually simple (it essen-
tially allows consumers to run their electric
meters backwards), easy to administer, requires
a minimum of utility system investment, and
ensures that customers receive compensation that
tracks with electricity prices over time.

+ Net metering also makes solar energy more
economically attractive for residents and
businesses, and accessible and affordable to low
and middle income Americans.

Solar energy creates many benefits for the elec-
tricity grid.

» Avoided energy costs: Solar energy systems
produce clean, renewable electricity on-site, reduc-
ing the amount of electricity utilities must generate
or purchase from fossil fuel-fired power plants. In
addition, solar photovoltaic (PV) systems reduce
the amount of energy lost in generation, long-
distance transmission and distribution, which cost
U.S. ratepayers about $21 billion in 2014.

Executive Summary 1



» Avoided capital and capacity investment: By

reducing overall demand for electricity during
high-load daytime hours that form the peak
period for most utilities, solar energy production
helps ratepayers and utilities avoid the cost of
investing in new power plants, transmission lines,
distribution capacity, and other forms of electricity
infrastructure.

Reduced financial risks and electricity prices:
Because the price of solar energy tends to be
stable over time, while the price of fossil fuels

can fluctuate sharply, integrating more solar
energy into the grid reduces consumers’ exposure
to volatile fossil fuel prices. Also, by reducing
demand for energy from the grid, solar PV systems
reduce its price, saving money for all ratepayers.

Increased grid resiliency: Increasing distrib-

uted solar PV decentralizes the grid, potentially
safeguarding people in one region from other areas
that are experiencing problems. Emerging technol-
ogies, including smart meters and small-scale
battery storage systems, will enhance this value.

Avoided environmental compliance costs:
Increasing solar energy capacity helps utilities
avoid the costs of installing new technologies to
clean up fossil fuel-fired power plants or meeting
renewable energy requirements, and avoid the
cost of emission allowances where pollution is
capped.

Solar energy also creates valuable benefits for
the environment and society at large.

« Avoided greenhouse gas emissions: In 2014, the

2

electricity sector was the largest source of global
warming emissions—responsible for 30 percent of
all total U.S. greenhouse gas pollution. Generating
energy from the sun provides a renewable source
of energy that produces no greenhouse gas
emissions. In 2015, distributed solar energy alone
— just solar panels on households and businesses

SHINING REWARDS

- averted approximately 8 million metric tons of
carbon dioxide emissions.

Reduces air pollution that harms public health:
According to the American Lung Association, 44
percent of Americans live in a place where pollu-
tion often reaches dangerous levels. Expanding
the nation’s ability to obtain clean electricity from
the sun reduces our dependence on fossil fuels,
and lessens the amount of harmful emissions that
flow into the air we breathe.

Creates jobs and spurs local economies: The
American solar energy industry is growing rapidly,
creating new jobs and businesses across the
nation. In 2015, the solar energy industry added
jobs at a rate 12 times that of the overall economy,
and as of November 2015 employed more than
208,000 people.

The benefits solar homeowners provide to the
grid, and to society generally, are often worth
more than the benefits they receive through net
metering.

All 16 analyses reviewed here found that solar
energy brought net benefits to the grid.

12 analyses out of 16 found that the value of solar

energy was worth more than the average residen-
tial retail electricity rate in the area at the time the

analysis was conducted. Three of the four analyses
that found different results were commissioned by
utilities. (See Figure ES 1.)

Of these 16 analyses, the median value of rooftop
solar energy was 16.35 cents per kWh, while the
average residential retail electricity rate in includ-
ed states was 13.05 cents per kWh.

The studies that estimated lower values for solar
energy often undervalued, or did not include,
important environmental and societal benefits that
come from generating electricity from the sun.



Figure ES-1: Retail Electricity Rates and the Values of Solar Energy in 16 Cost-Benefit Analyses.
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growth of solar energy in the United States. To
maintain America’s momentum toward a clean
energy future, policy-makers should continue
and expand net metering policies. Specifically:

. States should lift arbitrary caps that limit availabil-
ity of net metering in fast-growing solar markets.

- State or local governments that evaluate the
benefits and costs of net metering should include
a full range of benefits of solar energy, including
environmental and societal benefits.
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the simplicity of net metering when evaluating
programs that compensate customers for the
solar electricity they provide to the grid.

State and local governments should reject alter-
natives to net metering that do not provide
residential and business customers full and fair
compensation that reflects all the benefits that
they provide.

State and local governments should ensure that
all people can take advantage of net metering
policies, including multifamily homes or homes
without sunny roofs, by implementing virtual net
metering programs.
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Figure ES-2: A Comparison of Cost-Benefit Analyses of Solar Energy by Study and Category.
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Introduction

n 2015, America saw its 1 millionth solar installation.

The vast majority of those installations were built on

rooftops, parking lot canopies and for community
solar gardens, and on homes, apartment buildings, busi-
nesses, farms, schools, government offices and more — a
category known as distributed solar energy.

It is still the early days of America’s transition to clean
energy. Those who have “gone solar” so far are in the
vanguard - and their decisions to invest time and
money in solar projects are often driven by the desire
to do their part in reducing the threat of global warm-
ing. Their efforts are working. In 2015, the energy gen-
erated by rooftop and other distributed solar energy
averted 8.4 million metric tons of greenhouse gas pol-
lution, equivalent to taking nearly 2 million passenger
vehicles off the road, burning 20 million fewer barrels
of oil, or shutting down two coal plants!’

Yet early solar adopters have done more than just
reduce global warming emissions. They have also

supported local jobs, improved public health, and
paved the way for a future of cheaper and easier
solar installations. And they have driven forward the
American solar industry, which is creating jobs 12
times faster than the rest of the economy and now
employs three times as many people as the U.S. coal-
mining industry.?

This report reviews a growing body of research on
solar energy’s value to society, and to the electric grid
in particular — and finds that those who have “gone
solar” are likely not only fighting global warming, but
also providing financial benefits to fellow utility rate-
payers, even when accounting for support provided
by state policies like net metering.

By realizing the full benefits provided by those who
“go solar,” and supporting homeowners and busi-
nesses that choose to invest in a cleaner and healthi-
er future, America can continue to fuel the growth of
clean solar energy for years to come.
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Pro-Solar Policies Are Fueling a
Solar Revolution in America

he United States has witnessed a decade

of impressive growth in solar energy. By

September 2016, the United States had 31.6
gigawatts of solar electric capacity, enough to power
more than 6 million average U.S. homes.?

Solar power is growing exceptionally fast, but the
United States is nowhere near the limit of its solar
potential. The United States has the technical potential
to install enough solar electricity capacity to meet the
nation’s electricity needs more than 100 times over.*

America’s ability to tap that potential grows as solar
energy prices continue to fall. The price of a typical
solar PV system has declined an average of 6 to 8 per-
cent annually since 1998, providing more Americans
with the opportunity to generate their own electric-
ity at home or at their business.’?

Continued declines in the price of solar energy,
coupled with Americans’ increasing familiarity with
this clean energy source, could lead to a continued
boom in solar power. But that is only likely to happen
if the United States retains stable public policies that
provide a solid foundation for solar energy.

Net Metering Has Been Critical to
the Expansion of Solar Energy

Net energy metering is a simple, easily understood,
easy-to-administer system designed to ensure that
solar panel owners are fairly compensated for the
benefits they provide to the grid. Under net energy
metering, solar panel owners are compensated for

6 SHINING REWARDS

the extra power they supply to the grid at a fixed rate,
normally the retail cost of electricity - the amount
that a residential customer would pay to draw a unit
of electricity from the grid. Stated simply, net energy
means that the customer meter spins forward for
every bit of electricity the customer uses, and spins
backwards at times when solar power production
exceeds on-site needs. The balance, or the “net,” is
what the customer is charged or credited for at the
end of the month. As a result, over the course of a
year, a customer with a solar photovoltaic system
pays for only the net amount of electricity used over
a 12-month period (electricity consumed minus elec-
tricity produced), plus utility service charges.

Net metering is not a new idea. It has been the policy
in some states for more than 30 years, and is currently
offered in 41 states and Washington, D.C.° Of the top
10 states with the most solar energy capacity per
capita, all but one had a strong net metering policy
through 20157

Historically, the relationship between power gen-
erators and consumers had been a one-way street.
Utilities generated the power and customers bought
it. Utilities simply sent customers a monthly bill for

the amount of power they consumed. Utilities were
granted a franchise and exclusive monopoly to serve
an area in return for a reasonable opportunity to make
a profit. The price of power was set at a level designed
to recover the utility’s cost of building and operating
the power plants, power lines and distribution systems
needed to supply electricity to consumers.



Technologies like solar panels, however, enable
electricity consumers to also be electricity produc-
ers. Because solar panels generate more electricity
than needed at certain times of day and less than is
needed at others, most solar homeowners are both
producers and consumers of electricity from the grid,
depending on the time of day and season of the year.

Charging solar panel owners based on their net con-
sumption of electricity is not the only possible option
for compensating them for the power they supply to
the grid. Even in the absence of net metering, federal
law requires utilities to purchase any excess power
from customer-owned solar photovoltaic systems at

a state-regulated rate based on the “avoided cost” of
the electricity the utility would have otherwise had
to generate or purchase - a figure usually far lower
than the retail rate.2 Some states and localities have
adopted other methods for calculating compensa-
tion, such as “value of solar” rates that attempt to pay
solar panel owners based on the estimated value of
the benefits they supply to the grid.

Unfortunately, net metering is often misunderstood as a
“subsidy” to solar homeowners, rather than as a system
for compensating them for the benefits they provide to
the grid and to society. A series of studies in recent years
has shown that those benefits are significant.

Pro-Solar Policies Are Fueling a Solar Revolution in America 7



Rooftop Solar Energy Provides
Clear Benefits to Electricity
Consumers and to Society

olar energy provides a wide variety of benefits

for the grid and for society in general. These

benefits can be divided into two categories:
benefits to the grid (and, by extension, all electricity
consumers) and benefits to the environment and so-
ciety. The value of distributed solar power should not
be compared to the cost of power from a fossil-fu-
eled central generating station. A new, clean resource
that produces all of its output during the high-load
daytime hours and is delivered to the system at the
distribution grid level is fundamentally different —
and in some ways superior to — a fossil-fired power
plant located far from the customer base.

Grid Benefits
Avoided Energy Costs

Of all the benefits that solar energy creates for elec-
tricity ratepayers, reduced expenditure for power
generation is perhaps the most obvious. Solar energy
systems produce clean, renewable electricity on-site,
reducing the amount of electricity utilities must gen-
erate or purchase from fossil fuel-fired power plants.

The value of this avoided electricity consumption is
often greatest in the summer months, when demand
for electricity rises due to increased air conditioning
demand and solar energy production is near its peak.
Adding solar energy to the system reduces the need
to power up expensive, often inefficient generators

8 SHINING REWARDS

that run only a few times a year, or to purchase ex-
pensive peak power on wholesale markets, reducing
the cost of electricity for all ratepayers.

Reduced Line Losses

Our nation’s electricity grid was built around large,
centralized power plants, with power transmitted
over long distances to our homes and businesses.
As it travels from the power plant to our sockets, a
portion of the electricity is “lost” as heat and never
arrives at its destination.

The Energy Information Administration estimated that
the United States lost about $21 billion worth of electric-
ity in 2014, or 5 percent of the total amount of electric-
ity transmitted and distributed that year.’ These losses
cause us to generate more electricity than we need,
increasing costs for ratepayers. Solar PV systems drasti-
cally reduce the amount of system losses by producing
electricity on-site, thereby reducing the amount of elec-
tricity transmitted and distributed through the grid.

Solar power is particularly effective in reducing line
losses because it reduces demand on grid infrastruc-
ture at times when line losses are highest. Line losses
increase with the square of the load on the distribution
system, so they are highest during the high-load hours
when most solar output is delivered. On-peak losses
can be as high as 30 percent, so the benefits of distrib-
uted solar energy may be disproportionately high.”°



Avoided Capacity Investment

Expanding the amount of electricity we generate
from the sun can defer or eliminate the need for
new grid capacity investments, particularly because
demand for energy from the grid is currently of-

ten highest during the day when the sun is shining
(although this may change with increasing deploy-
ments of rooftop solar). By reducing overall demand,
expanding solar energy production helps ratepayers
and utilities avoid the cost of investing in new power
plants, transmission lines, reserve capacity and other
forms of electricity infrastructure.

Reduced Financial Risks and
Electricity Prices

Price volatility in the fossil fuel market has long been
a concern for utilities and ratepayers alike, but the
risk has become greater as power companies have
shifted from coal to natural gas - a fuel with a history
of price volatility." Because solar panels, once in-
stalled, do not incur fuel costs, integrating more solar
energy capacity onto the electric grid can reduce
exposure to sudden swings in the price of fossil fuels
or wholesale electricity. Utilities commonly engage in
strategies to hedge against fossil fuel price volatility -
such as by securing long-term contracts, where pos-
sible, for fossil fuels or electricity — for which utilities
are often willing to pay a premium. Solar energy can
help meet these same needs to increase price stabil-
ity, a contribution with financial value for utilities and
grid users.”?

In competitive energy markets, distributed solar en-
ergy also reduces the price of electricity by reducing
overall demand on the grid. In these areas, ratepay-
ers not only benefit when utilities must purchase

less electricity to satisfy demand, but they also gain
because each unit of electricity purchased becomes
cheaper.”? These demand reduction-induced price ef-
fects can represent an important value to ratepayers.

Grid Resiliency

The centralized nature of our power grid leaves it
vulnerable to frequent and prolonged outages. In
2003, four downed power lines in Ohio left more than
50 million people in eight states and Canada without
power and cost $6 billion in economic damage.™
Increasing distributed solar PV capacity and energy
storage options not only reduces the demand that
combines to overload the system, but it also decen-
tralizes our grid, potentially safeguarding people

in one part of the country from other areas that are
experiencing problems. Additionally, advances in
smart inverter technology allow higher percentages
of solar energy to be safely integrated into the grid,
increasing grid resiliency and reliability.” This will be
enhanced as distributed battery storage expands.

Avoided Environmental Compliance Costs

Adding solar energy to the grid allows local utilities
and municipalities to avoid some of the growing
costs of compliance with environmental regula-
tions. Many states have air quality and water quality
regulations and 29 states and Washington, D.C., have
Renewable Electricity Standards that require states to
source a certain percentage of their energy demand
from renewable resources, including from the sun.'®
Increasing solar energy capacity helps utilities avoid
or reduce the costs of installing new technologies to
curb air and water pollution or installing renewable
energy. Solar also assists with compliance with regu-
lations on criteria pollutants like sulfur dioxide and
nitrogen oxides, and also helps states to comply with
the proposed federal Clean Power Plan.

Rooftop Solar Energy Provides Clear Benefits to Electricity Consumers and to Society 9



Environmental and Societal Benefits

Taking on Climate Change

In 2014, the electricity sector was the nation’s largest
source of global warming emissions - responsible for
30 percent of all total U.S. greenhouse gas pollution.”
Coal is the most carbon intensive of the fossil fuels
we burn for electricity, accounting for 77 percent of
carbon dioxide emissions from the electricity sec-

tor. The combustion of natural gas, while emitting
less carbon dioxide than coal, has now been shown
to emit large amounts of methane - a gas that traps
approximately 86 times more heat in the atmosphere
than the same amount of carbon dioxide, over a 20-
year time frame.'®

Conservative studies suggest that every metric ton
of carbon dioxide released into the air causes $37 of
economic and social damage."” In 2015, the United
States electric power sector emitted nearly 2 billion
metric tons of carbon dioxide emissions, equivalent
to more than $70 billion in economic and social dam-
ages.® Solar energy, however, is a renewable source
of energy that produces emission-free electricity.

Rooftop solar in particular is also fast and flexible to
implement, making it an important tool for taking on
climate change. Residential rooftop projects typically
take just a few months from initial deposit to power
generation, while utility-scale solar projects can take
years.?' Distributed solar energy can also be installed
in a wide variety of urban settings, including rooftops
and parking lot canopies, making it well-suited for
densely populated and energy-intensive regions.
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Reduced Public Health Threats

Solar energy will not only reduce greenhouse gas
emissions and help to mitigate the worst impacts of
climate change, but it will also reduce emissions of
dangerous air pollutants such as nitrogen oxides, mer-
cury and particulate matter that harm public health.?

According to a new report by the American Lung Asso-
ciation, 44 percent of Americans live in a place where air
pollution often reaches dangerous levels.® Air pollution
is linked to increased incidence of asthma and chronic
bronchitis, and has also been shown to cause hundreds
of thousands of premature deaths per year.* A typi-

cal coal-fired power plant without technology to limit
emissions sends 170 pounds of mercury —an extremely
harmful neurological toxin - into the air each year.

Expanding the nation’s ability to source clean elec-
tricity from the sun reduces our dependence on fossil
fuels, and lessens the amount of harmful emissions
that flow into the air we breathe.

Job Creation and Economic Development

The solar energy industry is rapidly growing, creat-
ing new jobs and businesses across the nation. In
2015, the solar energy industry added jobs at a rate
nearly 12 times that of the overall economy, and
now employs more than 208,000 people.?® Many of
these jobs are in installation and maintenance, jobs
that cannot be sent overseas. In addition, these jobs
are well-paid, with installation jobs paying a median
wage of $21 per hour.?” In Colorado, for example, the
solar energy industry has added $1.42 billion to the
state economy since 2007, while creating 10,700 full-
time jobs.? Because rooftop solar installations take
place in our communities, they create opportunities
for local businesses, and serve as visible reminders of
the local economic benefits of clean energy.



Solar Energy is Worth More than
the Benefits from Net Metering

et metering is intended to compensate

the owners of solar energy systems for the

value they provide to the grid. In recent
years, however, as solar energy has spread across the
United States, utilities and fossil fuel interests have
begun to argue that net metering represents an
unfair subsidy that shifts costs onto other electricity
ratepayers.

This report reviews 16 of those analyses, and seeks to
compare the studies by author, categories valued and
perspective. It shows that all of the studies find that
solar energy brings net benefits to the grid and to
society. It also finds that non-utility analysts gener-
ally value solar energy at higher rates than utilities
and public utilities commissions, that the majority

of analyses find solar energy to be worth more than
the credits offered to solar energy system owners
through net metering, and that studies that find
lower values for solar energy often exclude consider-
ation of key benefits that solar panel owners provide
to the grid and society.

Many factors can affect the value of rooftop solar,
from the time of day when electricity is generated, to
location-specific factors like peak demand rates and
a region’s generation capacity. The value of rooftop
solar will also change over time as the grid evolves
and as rooftop solar becomes a more substantial part
of our energy system. Nevertheless, the evidence
suggests that today, in the majority of cases, net me-
tered rooftop panels provide a net benefit to electric
ratepayers, and to the rest of society.

The Value of Solar Power Is More
than Just Avoided Costs

A key difference between studies that valued solar
energy at lower levels and those that valued it at
higher rates concerned the types of benefits consid-
ered in the analysis: did the report consider the ways
that solar created benefits that accrue to all of soci-
ety, or did it only consider a limited number of direct
benefits to the grid and the utility?

The most basic way to value solar, and the most com-
monly presented by electric utilities, is to calculate
the avoided costs that result from its expansion.?® In
other words, what costs do ratepayers and the utility
avoid or defer as more solar energy is integrated into
the grid? The avoided costs most commonly used

in a solar cost-benefit analysis are: avoided energy
costs, avoided capacity and capital investment, costs
of market price fluctuation and avoided environ-
mental compliance costs. The majority of the studies
reviewed in this report included all or most of these
avoided costs. (See Figure 1)

Equating avoided costs with the value of solar, how-
ever, does not capture all of the benefits that solar
energy creates, such as reduced greenhouse gas emis-
sions, improved public health, increased job creation
and economic development, and the potential for
increased resiliency of local electric grids with greater
levels of distributed generation. Analyses that consid-
ered these additional benefits consistently calculated
higher values of solar energy than reports that did not.

Solar Energy is Worth More than the Benefits from Net Metering 11



Table 1: A List of Studies Reviewed in this Report (by Date Published)

Author

Clean Power
Research

Clean Power
Research and Solar
San Antonio

SAIC Energy,

Environment and
Infrastructure, LLC

Xcel Energy, Inc.

Crossborder Energy

Clean Power
Research

Clean Power
Research

Clean Power
Research and
Xcel Energy

Synapse Energy
Economics, Inc.

Vermont
Department of
Public Services

CPR (Maine)

Acadia Center

Crossborder Energy

SolarCity and the
Natural Resource
Defense Council

Energy and
Environmental
Economics, Inc.
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Abbreviation
Used in Graphs

CPR (NJ, PA)

CPR (San
Antonio)

SAIC

Xcel

Crossborder
Energy (2016 AZ)

CPR (Austin)

CPR (Utah)

CPR/Xcel
(Minnesota)

Synapse

Vermont DPS

Maine PUC

Acadia

Crossborder
Energy (2016 AZ)

SolarCity/NRDC

E3

Organization that
Commissioned the Report

Prepared for the Mid-Atlantic Solar
Energy Industries Association

and the Pennsylvania Solar

Energy Industries Association

Written by Clean Power Research, a
consulting and research group, and
Solar San Antonio, a non-profit

Arizona Public Service Company,
an investor-owned utility

Written by Xcel Energy, a local utility

Written by Crossborder Energy,
a consulting group.

Commissioned by Austin Energy, the
incumbent investor-owned utility.

Utah Clean Energy, a non-profit group.

Calculated by Xcel Energy using
methodology developed by Clean
Power Research for the Minnesota
Department of Commerce.

Prepared for the Public Service
Commission of Mississippi

Written by the Vermont Department of
Public Services, as directed by Act 99 of

the 2014 Vermont legislative session.

Prepared for the Maine Public
Utilities Commission

Written by Acadia Center, a non-
profit research and advocacy group

Written by Crossborder Energy,
a consulting group.

Written by SolarCity and the Natural
Resource Defense Council.

Written by Energy and Environmental
Economics, Inc. and requested by the

Nevada Legislative Committee on Energy.

This was a follow up to a 2013 value of
solar study was commissioned by the
Nevada Public Utilities Commission.

Geographic Area Covered

Examined four different

fleet locations and seven
different locations in New

Jersey and Pennsylvania

CPS Energy service territory

Arizona Public
Service territory

Xcel Energy service
territory in Colorado

Arizona Public
Service territory

Austin Energy service
territory (Texas)

Rocky Mountain Power

service territory

Xcel Energy service
territory in Minnesota

State of Mississippi

State of Vermont

State of Maine

State of Massachusetts

Arizona Public
Service territory

State of Nevada

State of Nevada

Nov 2012

Mar 2013

May 2013

May 2013

May 2013

Dec 2013

Jan 2014

Apr 2014

Sep 2014

Nov 2014

Mar 2015

Apr 2015

Feb 2016

May 2016

Aug 2016



Table 2: Categories of Benefits and Costs Included in Each Solar Energy Cost-Benefit Analysis.*

Author

SAIC

E3t

Xcel

CPR (Austin)

CPR (Utah)

SolarCity/NRDC

CPR/Xcel

CPR (San Antonio)

Synapse

Crossborder (AZ 2013)

Vermont DPSt

Crossborder (AZ 2016)

CPR (NJ)*

Acadia

CPR (PA)

Maine PUCH

*Colored cells represent categories that were included in the solar energy cost-benefit calculation.

t Reports do not list individual values for each of the values accounted for in avoided cost calculation.

¥ Reports include additional category “Long Term Societal Value,” for details see Methodology.

Rooftop Solar Energy Provides Clear Benefits to Electricity Consumers and to Society

13



Figure 1: A Comparison of Solar Energy Cost-Benefit Analyses by Report and Category.

40

35

30 - (U)—Studies written by, or commissioned by, - B
utilities
(PUC)—Studies written by, or commissioned by,

25 -+ public utilities commissions —

(0)—Studies written by, or commissioned by,
non-utility organizations

20

15

0+

Value of Solar Energy (Cents per kWh)

Economic Development and Jobs Creation
Avoided Greenhouse Gas Emissions
Cost of Environmental Compliance
¥ Grid Resiliency
¥ Reduced Financial Risks
¥ Avoided Capital and Capacity Investment
¥ Avoided Energy Costs
" Miscellaneous
¥ Costs of Solar Integration

OO SO O 0P O

O OO OO

(O } Q QO N A N @ N Q
N & 2 & X o 7 o R © \) A
X ¥ Q}o‘?‘\ N \&0 Y\‘é’} & & ,\f\ § ,@\ Q%\V\ v@b PR
Qq\ GQ\ ‘C\d QQ\ ,bév f—)‘\o ?}® @0& Q}® © © 6\(&
@ S
= & NN ~
C 5 &
«® ®

Value Provided by Solar Energy
Usually Exceeds Benefits from Net
Metering

Nearly all analyses that consider a full range of solar
energy benefits find that the value provided by
installing solar energy exceeds local retail electricity
rates. In other words, far from being an overly gener-
ous subsidy, net metering often under-compensates
solar energy system owners for the benefits they
provide to all customers and to society. Of these 16
analyses, the median value of rooftop solar energy
was 16.35 cents per kWh, while the average resi-
dential retail electricity rate in included states was
approximately 13 cents per kWh.3°
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Non-Utility Analysts Value Solar
Power at Higher Rates than Utilities

Studies of the value of solar conducted by utilities rou-
tinely arrive at estimates lower than those of studies
conducted by public utilities commissions and other
organizations. One reason for this is the tendency of
utility-produced studies to exclude benefits of solar
energy accruing to the environment and society by
focusing only on costs and savings that affect the di-
rect costs of operating the grid. Out of the 16 analyses
reviewed in this report, those authored by non-utility
groups consistently included valued environmental
categories at a higher rate than utilities, while analyses
conducted by public utilities commissions were incon-
sistent in this treatment. In fact, 12 of the 13 non-utility
value-of-solar studies evaluated here found that solar
energy delivered greater value than retail electricity
rates, while none of the three studies commissioned
by utilities came to that conclusion.



Figure 2: Average Retail Residential Electricity Rates Compared to
the Values of Solar in 16 Cost-Benefit Analyses.?'
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Solar Energy is Worth More than the Benefits from Net Metering
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Conclusion: A Clean Energy
Future Depends on Full and Fair
Compensation for Homes and
Businesses that “Go Solar”

he benefits of increased solar energy capacity

are clear: reduced greenhouse gas emissions,

lower monthly electricity bills, and cleaner air,
to name just a few. It is also clear that pro-solar poli-
cies, such as net metering, are critical to the success
of solar energy.

Recently, however, net metering has come under attack.
Utilities and fossil fuel interests, along with allied legisla-
tors and regulators, have sought to portray the program
as an unfair subsidy to solar energy system owners.

Most analyses - especially those that consider the
full range of benefits that solar energy delivers to the
grid and to society - find that the value to all cus-
tomers created by installing solar panels on a home
or business generally exceeds the private benefits
received through net metering by customers who
invest in solar.

Net metering is a critical tool to ensure fair com-
pensation for owners of solar energy systems and
to continue to fuel the growth of solar energy.
Public officials should support and strengthen
net metering as sound public policy to stimulate
private investment and job growth, and to en-
courage utilities to diversify and strengthen the
grid. Specifically:

16 SHINING REWARDS

States should lift arbitrary caps that limit
availability of net metering in fast-growing
solar markets.

State or local governments that evaluate the
benefits and costs of net metering should ensure
that a full range of benefits is considered, includ-
ing environmental and societal benefits. This isn’t
just good policy for solar energy - utility decision-
making should fully account for the costs and
benefits of all resource options.

State and local governments should consider
the simplicity of net metering when evaluating
programs that compensate customers for the
solar they provide to the grid.

State and local governments should reject alterna-
tives to net metering that do not provide residen-
tial and business customers full and fair compen-
sation for the value they provide to the grid and
society.

State and local governments should ensure that
all people can take advantage of net metering
policies, even those who do not live in single-
family homes, by implementing virtual net meter-
ing programs.



Local, state and federal governments should
adopt other policies to encourage the growth of
solar energy.

« State and local regulators should reject rate
designs that incorporate high fixed charges or
other rate design elements that shift costs to small
users, including customers with solar installations.

. States should set aggressive goals for solar energy
adoption, and implement policies that will encour-
age homeowners and businesses to meet them.

+ States should remove other financial and regula-
tory hurdles to solar energy that slow down instal-
lation and discourage homes and businesses from
investing in solar energy systems.

« The federal government should use its regulatory
powers to promote solar energy, and should lead

by example by rapidly adopting solar energy to
meet its own energy needs.

Local governments should ensure that every
homeowner and business with access to
sunlight can exercise the option of generat-

ing electricity from the sun, and should make
“going solar” as easy as possible by removing
unnecessary red tape, reducing fees, and speed-
ing the permitting process.

Local governments should set ambitious local
clean energy goals, and should lead by example
by installing solar energy systems on public
buildings. They should also establish programs
that help citizens and businesses get better
access to solar power, such as solar co-ops or
solarize programs.

Conclusion: A Clean Energy Future Depends on Full and Fair Compensation for Homes and Businesses that“Go Solar” 17



Methodology

his report reviewed 16 analyses of the value
of solar energy in states across the country.
Each analysis is unique, using its own meth-

odology and setting its own parameters. As such, in
order to enable a fair comparison of the studies, we
created a standard set of categories for the various
benefits and costs of solar power addressed in the
studies. A few analyses used categories that were not
translatable into our categories, or for which individu-
al costs were not available. In those cases, we created
a “Miscellaneous” category, and the details of that
can be found in the methodology of those analyses.

Details of how the benefits and costs of solar energy
in each report were allocated are described below.

Acadia Center

Report Citation: Acadia Center, Value of Distributed
Generation: Solar PV in Massachusetts, April 2015.

This study assessed the grid and societal value of six
solar PV systems to better understand the overall
value that solar PV provides to the grid. We used the
25-year levelized value of the system labelled “South
Facing—Fixed, 35 Degrees.” Other orientations of
solar panels produce different estimates of value,
ranging from 29.28 cents per kWh to 34.26 cents per
kWh. The total value of solar found for this system is
29.06 cents per kWh.

A.

Avoided Energy Costs: consists of the category
“Avoided Energy Costs” (7.07 cents per kWh).

Avoided Capacity and Capital Costs: calculated
by adding the category “Avoided Capacity Costs”
(4.41 cents per kWh), the category “Avoided
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Transmission Costs” (2.43 cents per kWh) and the
category “Avoided Distribution Costs” (1.81 cents
per kWh). The total value for this category is 8.65
cents per kWh.

C. Reduced Financial Risks and Electricity Prices:
calculated by adding the category “Demand Re-
duction Induced Price Effects-Energy” (3.66 cents
per kWh) and the category “Demand Reduction
Induced Price Effects-Capacity” (1.55 cents per
kWh.) The total value for this category is 5.21
cents per kWh.

D. Avoided Environmental Compliance Costs:
calculated by adding the category “Avoided CO
Compliance Costs” (2.04 cents per kWh) and
the category “Avoided NO Compliance Costs”
(0.0006 cents per kWh). The total value for this
category is 2.0406 cents per kWh.

E. Avoided Emissions Costs: calculated by adding
the category “Net Social Cost of CO ” (3.11 cents
per kWh), the category “Net Social Cost of SO
(2.86 cents per kWh) and the category “Net Social
Cost of NO " (0.71 cents per kWh). The total value
for this catégory is 6.68 cents per kWh.

CPR (Austin)

Report Citation: Thomas E. Hoff and Ben Norris, Clean
Power Research, 2014 Value of Solar Executive Sum-
mary, 12 December 2013.

This report is part of an annual update conducted by
Austin Energy and Clean Power Research that calcu-
lates the value of solar in Austin Energy’s territory and
is used as input in decisions over the following year’s



Value of Solar tariff. We used the Distributed PV Value
for each category, which equals the “Economic Value
(levelized $/kWh) times Load Match (%) (for capac-

ity related components) times 1 plus Loss Savings
(%).” As in the report, we then added each category
together to arrive at a total value of solar of 10.7 cents
per kWh.

A. Avoided Energy Costs and Avoided Capital
and Capacity Investment: consists of the cate-
gory “Guaranteed Fuel Value” (5.5 cents per kWh).
In Figure 1 and Figure ES-2 this category is in-
cluded under “Miscellaneous” because it includes
both current and future avoided energy costs
(which, in other cases, we put into the “Reduced
Financial Risk and Electricity Prices” category).

B. Avoided Capacity and Capital Costs: calcu-
lated by adding the category “Plant O&M Value”
(0.5 cents per kWh), the category “Generation
Capacity Value” (1.7 cents per kWh), the category
“Avoided Transmission Capacity Cost” (1.0 cents
per kWh), and the category “Avoided Distribu-
tion Capacity Cost” (0.0 cents per kWh). The total
value for this category is 3.2 cents per kWh.

C. Avoided Environmental Compliance Cost:
consists of the category “Avoided Environmental
Compliance Costs” (2.0 cents per kWh).

CPR (NJ and PA)

Report Citation: Richard Perez, Benjamin L. Norris and
Thomas E. Hoff, Clean Power Research, The Value of
Distributed Solar Electric Generation to New Jersey and
Pennsylvania, November 2012.

This report analyzed the value of solar at seven dif-
ferent locations across New Jersey and Pennsylvania.
The analyses represent the levelized value of PV for a
“fleet” of PV systems. Four different fleet configura-
tions were evaluated at each of the seven locations.
We used the highest values from each state — New-

ark, New Jersey, and Scranton, Pennsylvania. Other
orientations of solar panels produce different esti-
mates of value, ranging from 25.6 cents per kWh to
31.5 cents per kWh.

Scranton, Pennsylvania:

A. Cost of Solar Integration: consists of the cat-
egory “Solar Penetration Cost” (-2.3 cents per
kWh).

B. Avoided Energy Costs: consists of the category
“Fuel Cost Savings” (4.1 cents per kWh).

C. Avoided Capacity and Capital Costs: calculated
by adding the category “O&M Cost Savings” (2.0
cents per kWh), the category “Generation Capac-
ity Value” (1.7 cents per kWh), and the category
“T&D Capacity Value” (0.1 cents per kWh). The
total value for this category is 3.8 cents per kWh.

D. Reduced Financial Risks and Electricity Prices:
calculated by adding the category “Fuel Price
Hedge Value” (4.2 cents per kWh) and the cat-
egory “Market Price Reduction Value” (6.9 cents
per kWh). The total value for this category is 11.1
cents per kWh.

E. Grid Resiliency: consists of the category “Secu-
rity Enhancement Value” (2.3 cents per kWh).

F. Avoided Emissions Costs: consists of the cat-
egory “Environmental Value” (5.5 cents per kWh).

G. Economic Development Value: consists of the
category “Economic Development Value” (4.5
cents per kWh).

H. Miscellaneous: this study contains a cost cat-
egory “Long Term Societal Value” (2.9 cents per
kWh), which the report defines as “potential value
(defined by all other components) if the life of PV
is 40 years instead of the assumed 30 years.” In
Figure 1 and ES-2 this category is included under
the label “Miscellaneous.”
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Newark, New Jersey

A. Cost of Solar Integration: consists of the cat-
egory “Solar Penetration Cost” (-2.2 cents per
kWh).

B. Not Specified: consists of the category “Long
Term Societal Value” (2.8 cents per kWh), which
the report defines as “Potential value (defined by
all other components) if the life of PV is 40 years
instead of the assumed 30 years.”

C. Avoided Energy Costs: consists of the category
“Fuel Cost Savings” (3.9 cents per kWh).

D. Avoided Capacity and Capital Costs: calculated
by adding the category “O&M Cost Savings” (1.9
cents per kWh), the category “Generation Capac-
ity Value” (2.6 cents per kWh), and the category
“T&D Capacity Value” (0.8 cents per kWh). The
total value for this category is 5.3 cents per kWh.

E. Reduced Financial Risks and Electricity Prices:
calculated by adding the category “Fuel Price
Hedge Value” (4.4 cents per kWh) and the cat-
egory “Market Price Reduction Value” (5.1 cents
per kWh). The total value for this category is 9.5
cents per kWh.

F. Grid Resiliency: consists of the category “Secu-
rity Enhancement Value” (2.2 cents per kWh).

G. Avoided Greenhouse Gas Emissions: consists of
the category “Environmental Value” (2.2 cents per
kWh).

H. Economic Development Value: consists of the
category “Economic Development Value” (4.4
cents per kWh).

CPR (San Antonio)

Report Citation: Ben Norris, Clean Power Research,
Nic Jones, Solar San Antonio, The Value of Distributed
Solar Electric Generation to San Antonio, March 2013.

This report conducted analyses on four different solar
PV systems, each facing a different direction and
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placed at different angles. We used the value from the
analysis conducted on the system labelled “West-15.”

A. Avoided Energy Costs: consists of the category
“Fuel Cost Savings” (7.9 cents per kWh).

B. Avoided Capacity and Capital Costs: calculated
by adding the category “O&M Cost Savings (2.7
cents per kWh), the category “Generation Capac-
ity” (1.9 cents per kWh), the category “Transmis-
sion and Distribution Capacity” (0.4 cents per
kWh), and the category “Reserve Capacity” (0.3
cents per kWh). The total value for this category is
5.3 cents per kWh.

C. Reduced Financial Risks and Electricity Prices:
consists of the category “Fuel Price Hedge” (2.6
cents per kWh).

CPR (Utah)

Report Citation: Clean Power Research, Value of Solar
in Utah, 7 January 2014.

We used the Distributed PV Value for each category
from this report, which, according to the report, is
the economic value modified using “Load Match”
factors “to reflect the match between PV production
profiles and utility loads.” To arrive at the distributed
PV value, the study then applied a “Loss Savings” fac-
tor “to reflect the distributed nature of the resource.”
The final value is 11.6 cents per kWh. This value is a
levelized value representing all avoided costs over a
25-year assumed PV life.

A. Avoided Energy Costs: consists of the category
“Fuel Value” (4.3 cents per kWh).

B. Avoided Capacity and Capital Investment: calcu-
lated by adding the category “Plant O&M Value” (1.3
cents per kWh), the category “Generation Capacity
Value” (1.4 cents per kWh), and the category “Avoid-
ed T&D Capacity Cost” (1.1 cents per kWh). The total
value for this category is 3.8 cents per kWh.

C. Reduced Financial Risks and Electricity Prices:
consists of category “Fuel Price Guarantee” (2.6



cents per kWh).The total value for this category is
2.6 cents per kWh.

D. Avoided Environmental Compliance Costs:
consists of category “Avoided Environmental
Cost” (0.9 cents per kWh). The total value for this
category is 0.9 cents per kWh.

Crossborder Energy (2013 AZ)

Report Citation: R. Thomas Beach and Patrick G. Mc-
Guire, Crossborder Energy, The Benefits and Costs of
Solar Distributed Generation for Arizona Public Service,
8 May 2013.

The scope of this report is limited to assessing how
demand-side solar will impact Arizona Public Ser-
vice's ratepayers. The total value of solar found in this
report is 23.5 cents per kWh.

A. Costs of Solar Integration: consists of the cat-
egory “Integration Costs” (-0.2 cents per kWh).

B. Avoided Energy Costs: consists of the category
“Energy” (7.5 cents per kWh).

C. Avoided Capacity and Capital Costs: calculated
by adding the categories “Generation Capacity”
(7.6 cents per kWh), “Transmission” (2.3 cents per
kWh), “Distribution” (0.2 cents per kWh), and “An-
cillary Services and Capacity Reserves” (1.5 cents
per kWh). The total value for this category is 11.6
cents per kWh.

D. Avoided Environmental Compliance Costs:
consists of the category “Avoided Renewables”
(4.5 cents per kWh).

E. Avoided Emissions Costs: consists of the cat-
egory “Environmental” (0.1 cents per kWh).

Crossborder Energy (2016 AZ)

Report Citation: R. Thomas Beach and Patrick G. Mc-
Guire, Crossborder Energy, The Benefits and Costs of
Solar Distributed Generation for Arizona Public Service
(2016 Update), 25 February 2016.

The scope of this report is limited to assessing how
demand-side solar will impact Arizona Public Ser-
vice's ratepayers. The total value of residential solar
found in this report is 26.2 cents per kWh - the value
of commercial solar was not included in this analysis.

A. Costs of Solar Integration: consists of the cat-
egory “Integration Costs” (-0.2 cents per kWh).

B. Avoided Energy Costs: consists of the category
“Energy” (6.2 cents per kWh).

C. Avoided Capacity and Capital Costs: calculated
by adding the category “Capacity” (7.0 cents per
kWh), the category “Transmission” (1.3 cents per
kWh) and the category “Distribution” (2.4 cents
per kWh). Values were averaged between South
and West-facing orientations. The total value for
this category is 10.6 cents per kWh.

D. Avoided Emissions Costs: consists of the cat-
egory “Carbon” valued at 3.3 cents per kWh.

E. Economic Development and Jobs Creation:
consists of the category “Local economic ben-
efit.” (4.7 cents per kWh.)

Maine PUC

Report Citation: Benjamin L. Norris, et al., Maine Dis-
tributed Solar Valuation Study, 1 March 2015.

This report calculated a 25-year Levelized Distributed
PV Value for the Central Maine Power service terri-
tory. The total value of solar found in this report is
33.7 cents per kWh.

A. Costs of Solar Integration: consists of the
category “Solar Integration Costs” (-0.5 cents per
kWh).

B. Avoided Energy Costs: consists of the category
“Avoided Energy Cost” (8.1 cents per kWh).

C. Avoided Capital and Capacity Costs: calculated
by adding the category “Avoided Generation
Capacity Costs” (4.0 cents per kWh), the category
“Avoided Reserve Capacity Costs” (0.5 cents per
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kWh), and the category “Avoided Transmission
Capacity Costs” (1.6 cents per kWh). The total
value for this category is 6.1 cents per kWh.

D. Reduced Financial Risks and Electricity Prices:
calculated by adding the category “Market Price
Response” (6.6 cents per kWh) and the category
“Avoided Fuel Price Uncertainty” (3.7 cents per
kWh). The total value for this category is 10.3
cents per kWh.

E. Avoided Emissions Costs: calculated by add-
ing the category “Net Social Cost of Carbon” (2.1
cents per kWh), the category “Net Social Cost of
SO " (6.2 cents per kWh) and the category “Net
Social Cost of NO ” (1.3 cents per kWh). The total
value for this catexgory is 9.6 cents per kWh.

SAIC

Report Citation: SAIC Energy, Environment and Infra-
structure, LLC, 2013 Updated Solar PV Value Report, 10
May 2013.

We used the “present value” from this analysis. The
present value, as calculated by the report, “is the
2025 nominal value using the APS discount rate of
7.21 percent.” This report calculated the overall value
using different categories than many other reports
did, and aggregated many values that are separate
in other reports. As a result, the review of this report
has a category called “Miscellaneous” that makes up
a large percentage of the overall value and includes
many of the categories that were calculated sepa-
rately in other reports. The total value of solar found
in this report is 3.56 cents per kWh.

A. Miscellaneous: calculated by adding category
“Fixed O&M, Gas Transportation” (0.13 cents per
kWh) and category “Fuel, Variable O&M, Emissions,
Purchased Power” (2.57 cents per kWh). The total
value for this category is 2.7 cents per kWh.

B. Avoided Capital and Capacity Costs: calculated
by adding the category “Generation” (0.72 cents
per kWh), the category “Distribution” (0.0 cents
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per kWh) and the category “Transmission” (0.14
cents per kWh). The total value for this category is
0.86 cents per kWh.

Synapse
Report Citation: Elizabeth A. Stanton, et al., Synapse
Energy Economics, Inc., Net Metering in Mississippi

Costs, Benefits, and Policy Considerations, 19 Septem-
ber 2014.

We used the “Levelized Avoided Cost Value,” which
levelized the value of solar over a 25-year period.

A. Reduced Financial Risks: consists of the catego-
ry “Avoided Risk” (1.5 cents per kWh).

B. Avoided Energy Costs: calculated by adding the
category “Avoided Energy Costs”(8.1 cents per
kWh) and the category “Avoided System Losses”
(0.9 cents per kWh). The total value of this cat-
egory is 9.0 cents per kWh.

C. Avoided Capital and Capacity Costs: calculated
by adding the category “Avoided Capacity Costs”
(1.2 cents per kWh) and the category “Avoided
Transmission and Distribution Costs” (4.0 cents
per kWh). The total value for this category is 5.2
cents per kWh.

D. Environmental compliance Costs: consists of
the category “Avoided Environmental Compli-
ance Costs” (1.2 cents per kWh).

Xcel Energy

Report Citation: Xcel Energy, Inc., Costs and Benefits
of Distributed Solar Generation on the Public Service
Company of Colorado System, 23 May 2013.

This study examined the first 59 MW of distributed
solar generation (“DSG") installed on the Public
Service of Colorado system as of 30 September 2012,
in addition to a projection of an additional 81 MW of
DSG being installed by 31 December 2014, for a total
of 140 MW. We used the levelized net avoided cost
value calculated under the “Base Gas” scenario. The



total value of solar found in this report is 8.04 cents
per kWh.

A. Avoided Energy Costs: calculated by adding
the category “Avoided Energy Costs” (5.21 cents
per kWh) and the category “Avoided Line Losses”
(0.62 cents per kWh). The total value for this cat-
egory is 5.83 cents per kWh.

B. Avoided Capacity and Capital Costs: calculated
by adding the category “Avoided Capacity &
7FOM (fixed operation and management) costs”
(1.15 cents per kWh), the category “Avoided Dis-
tribution Upgrades” (0.05 cents per kWh), and the
category “Avoided Transmission Upgrades” (0.02
cents per kWh). The total value for this category is
1.22 cents per kWh.

C. Reduced Financial Risks and Electricity Prices:
consists of the category “Fuel Hedge Value” (0.66
cents per kWh).

D. Avoided Environmental Compliance Costs:
consists of the category “Avoided Emissions Cost”
(0.51 cents per kWh).

SolarCity and NRDC

Report Citation: SolarCity and NRDC, Distributed En-
ergy Resources in Nevada, May 2016.

This study conducted a cost-benefit analysis of
distributed energy that will be installed in Nevada
during 2017-2019, using the Nevada Net Energy Meter-
ing Public Tool developed by Energy + Environmental
Economics in July 2014.

A. Costs of Solar Integration: calculated by adding
the categories “Program Costs” (0.1 cents per kWh)
and “Integration Costs” (0.2 cents per kWh). The
total value for this category is 0.3 cents per kWh.

B. Avoided Energy Costs: calculated by adding the
category “Avoided Energy Costs” (3.7 cents per

kWh) and the category “Line Losses” (0.4 cents
per kWh). The total value for this category is 4.1
cents per kWh.

C. Avoided Capacity and Capital Costs: calculated
by adding the categories “Generation Capacity”
(2.6 cents per kWh), “Ancillary Services” (0.1 cents
per kWh), “Transmission & Distribution Capacity”
(2.8 cents per kWh) and “Voltage Support” (0.9
cents per kWh). The total value for this category is
6.4 cents per kWh.

D. Avoided Environmental Compliance Costs:
consists of the category “CO2 Regulatory Price”
(0.9 cents per kWh).

E. Avoided Greenhouse Gas Emissions: consists
of the categories “Criteria Pollutants” (0.1 cents
per kWh) and “Environmental Externalities” (1.7
cents per kWh). The total value for this category is
1.8 cents per kWh.

E3

Report Citation: Snuller Price et al., Energy and Envi-
ronmental Economics, Inc., Nevada Net Energy Meter-
ing Impacts Evaluation 2016 Update, August 2016.

This study calculated the costs and benefits of renew-
able generation systems under Nevada’s net meter-
ing law. The study calculated the avoided cost to

be 7.7 cents per kWh. E3 accounts for the following
components in its avoided cost calculation: distribu-
tion capacity, transmission capacity, system capacity,
ancillary services, criteria pollutants, line losses, and
carbon energy. The report does not provide costs

for each component in its avoided cost calculation,
therefore these costs are included under the label
“Miscellaneous” in Figure 1 and Figure ES-2. The
report does not include integration costs or RPS com-
pliance value in its utility avoided costs calculation,
although those values are accounted for in cost-ben-
efit calculations elsewhere in the report.
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Vermont DPS

Report Citation: Vermont Department of Public Ser-
vice, Evaluation of Net Metering in Vermont Conducted
Pursuant to Act 99 of 2014 (revised), 7 November 2014.

This study conducted an evaluation of net metering
and the value of solar in Vermont as directed by Act
99 of the 2014 Vermont legislative session. Data for
the benefit of solar was taken from section 3.3.2.7 -4
kW fixed solar PV system, net metered by a single resi-
dence, which calculated the benefit of solar for such
a system at 23.7 cents per kWh for ratepayers (the
study provides a higher benefit provided to society
as a whole). The study includes the following com-
ponents in its avoided utility cost analysis: avoided
energy, avoided capacity, avoided regional transmis-
sion, avoided transmission and distribution infra-
structure, market price suppression, and potential
future regulatory value. The report does not provide
costs for each component in its avoided cost calcula-
tion, therefore these costs are included under the
label “Miscellaneous” in Figure 1 and Figure ES-2.
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Clean Power Research / Xcel Energy

Report Citation: Xcel Energy, submission to Minneso-
ta PUC at Docket No. E002/M-13-867, VOS Calculation
Compliance, 2 March 2015.

This value of solar estimate was calculated by Xcel
Energy using a methodology created by Clean Power
Research for Minnesota’s Department of Commerce.
The study calculated the value of solar as 13.6 cents
per kWh in Xcel territory.

1. Avoided Energy Costs: 3.5 cents per kWh, from
category “Avoided Fuel Costs.”

2. Avoided Capital and Capacity Investment: 7.1
cents per kWh, from categories “Avoided Plan
O&M - Fixed,” “Avoided Plan O&M - Variable,”
“Avoided Gen Capacity Cost Avoided Reserve
Capacity Cost Avoided Trans Capacity Cost” and
“Avoided Distribution Capacity Cost.”

3. Avoided Greenhouse Gas Emissions: 3.04 cents
per kWh, from category “Avoided Environmental
Cost.”
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