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Executive Summary

olar energy is on the rise. Over the course of the

last decade, the amount of solar photovoltaic

(PV) capacity in the United States has increased
more than 120-fold, from 97 megawatts in 2003 to
more than 12,000 megawatts at the end of 2013. In
the first quarter of 2014, solar energy accounted for
74 percent of all the new electric generation capacity
installed in the United States. The cost of solar energy
is declining, and each year tens of thousands more
Americans begin to reap the benefits of clean energy

Figure ES-1. Cumulative U.S. Grid-Connected
Solar Photovoltaic Capacity
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from the sun, including energy generated right on the
rooftops of their homes or places of business.

America's solar energy revolution has been led by 10
states that have the greatest amount of solar energy
capacity installed per capita. These 10 states have
opened the door for solar energy and are reaping the
rewards as a result.

The Top 10 states with the most solar electricity in-
stalled per capita account for only 26 percent of the
U.S. population but 87 percent of the nation’s total
installed solar electricity capacity.* These 10 states
- Arizona, California, Colorado, Delaware, Hawaii,
Massachusetts, Nevada, New Jersey, New Mexico
and North Carolina - possess strong policies that
are enabling increasing numbers of homeowners,
businesses, communities and utilities to “go solar.”

Other rising stars include New York, Vermont and
Georgia, which have large or fast-growing solar energy
markets and strong new solar policies or programs
implemented since mid-2013.

« Unfortunately, the success of solar power in these
and other states has been threatened by recent
attacks by fossil fuel interests and electric utilities
on key solar policies, such as net metering. Despite
those attacks, many states have reaffirmed and
expanded their commitments to solar energy over
the past year by increasing solar energy goals and
implementing new policies to expand access to
clean solar power.

* In this report, “solar photovoltaic capacity” refers to installed solar photovoltaic systems, both distributed and utility-scale. “Solar electricity
capacity” refers to all solar technologies that generate electricity, including concentrating solar power systems that use the sun’s heat — rather
than its light —to generate electricity. The figures in this report do notinclude other solar energy technologies, such as solar water heating.
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Figure ES-2, a-d. Solar Energy in the Top 10 Solar States versus the Rest of the U.S.
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By following the lead of these states, the United
States can work toward getting at least 10 percent
of our energy from the sun by 2030, resulting in
cleaner air, more local jobs and reduced emissions
of pollutants that cause global warming.

Solar energy is good for the environment, con-
sumers and the economy.

Solar photovoltaics (PV) produce 96 percent less
global warming pollution per unit of energy than
coal-fired power plants over their entire life cycle,
and 91 percent less global warming pollution than
natural gas-fired power plants.

Solar energy benefits consumers by reducing the
need for expensive investments in long-distance
transmission lines.

Solar energy can lower electricity costs by provid-
ing power at times of peak local demand.

The cost of installed solar energy systems has
fallen by 60 percent since the beginning of 2011.

Solar energy creates local clean energy jobs that
can't be outsourced. More than 140,000 people
currently work in America’s solar energy industry,
about half of them in jobs such as installation that
are located in close proximity to the places where
solar panels are installed.

Solar energy is on therise - especially in states
that have adopted strong public policies to en-
courage solar power.

The amount of solar photovoltaic capacity* in the
United States has tripled in the past two years.
(See Figure ES-1.)

America’s solar energy revolution is being led by
10 states which have the highest per-capita solar
electricity capacity® in the nation. These 10 states

Executive Summary 5



- Arizona, California, Colorado, Delaware, Hawaii,
Massachusetts, Nevada, New Jersey, New Mexico
and North Carolina - account for 26 percent of the

U.S. population and 20 percent of U.S. electricity
consumption, but 87 percent of total U.S. solar
electricity capacity and 89 percent of the solar
electricity capacity installed in 2013. (See Figure
ES-2 and Table ES-1.)

« From 2012 to 2013, Arizona maintained its first-
place ranking as the state with the largest amount
of solar energy capacity per capita, with 275
Watts/person at the end of 2013. California and
Massachusetts both advanced two spots in the
rankings to fourth place and eighth place, respec-
tively, significantly increasing their per-capita
installed solar energy capacity. North Carolina
continued its aggressive build-out of utility-scale
solar energy, growing its per-capita capacity by
more than 140 percent since 2012.

America’s leading solar states have adopted
strong policies to encourage homeowners and
businesses to “go solar.” Among the Top 10

states:

Nine have strong net metering policies. In nearly
all of the leading states, consumers are compen-
sated at the full retail rate for the excess electricity
they supply to the grid.

Nine have strong statewide interconnection
policies. Good interconnection policies reduce the
time and hassle required for individuals and compa-
nies to connect solar energy systems to the grid.

All have renewable electricity standards that

set minimum requirements for the share of a
utility’s electricity that must come from renewable
sources, and eight of them have solar carve-outs
that set specific targets for solar or other forms of
clean, distributed electricity.

Table ES-1. Solar Electricity Capacity in the Top 10 Solar States (ranked by cumulative
capacity per resident; data from the Solar Energy Industries Association)

Cumulative Solar Electric Cumulative Total Solar

Solar Electric Capacity Installed Solar Electricity

Capacity per During 2013 per Electricity Capacity

Capita (Watts/ Capita (Watts/ Capacity Installed During
State person) Rank | person) Rank | (MW) Rank | 2013 (MW) Rank
Arizona 275 1 109 1 1,821 2 724
Hawaii 243 2 107 2 341 7 150 6
Nevada 161 3 17 9 450 5 47 12
California 148 4 72 3 5,661 1 2,760 1
New Jersey 136 5 27 6 1,211 3 240 5
New Mexico 113 6 22 7 236 10 46 13
Delaware 82 7 14 10 53 21 9 23
Massachusetts 66 8 37 4 442 244 4
Colorado 63 9 12 1 331 8 61 10
North Carolina 57 10 33 5 557 4 328 3
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« Nine allow for creative financing options such
as third-party power purchase agreements, and
eight allow Property Assessed Clean Energy (PACE)
financing.

. States in the Top 10 are far more likely to have
each of these key solar policies in place than other
states, reinforcing the conclusion of U.S. Depart-
ment of Energy research linking the presence
of key solar policies to increases in solar energy
deployment.

Beyond the Top 10 states for per-capita solar en-

ergy capacity, there are several “advancing” states

that have accelerated growth of their solar energy
markets by embracing solar-friendly policies.

+  With 250 MW of solar electricity capacity installed
at the end of 2013, New York ranks ninth in the
nation for cumulative solar energy capacity. New
York recently expanded its commitment to solar
energy by investing an additional $1 billion in its
highly successful NY-Sun Initiative and extend-
ing the program through 2023. The state has also
developed an innovative, market-based structure
for solar energy incentives that will provide long-
term funding certainty for solar energy developers.

« Vermont ranked eighth for per-capita solar energy
capacity installed during 2013. Though Vermont
is the only state in the Northeast not to have a
renewable portfolio standard, it has many other
strong policies that drive solar energy develop-
ment. The state continued its track record of solar
energy leadership in 2013 by raising its net meter-
ing cap from four percent of a utility’s peak load to
15 percent.

+ Georgia’s per-capita solar energy capacity took a

dramatic leap forward in 2013 after the state Public

Service Commission voted to require the state’s
largest utility to construct or procure 525 MW of
solar energy capacity by the end of 2016. The state
added 9 W per person in 2013 — more than eight
times as much as it added in 2012.

Strong public policies at every level of govern-
ment can help unlock America’s potential for
clean solar energy. To achieve America’s full
solar potential:

» Local governments should adopt policies
guaranteeing homeowners and businesses the
right to use or sell power from the sunlight that
strikes their properties. They should also imple-
ment financing programs, such as property-
assessed clean energy (PACE) financing, adopt
bulk purchasing programs for solar installations,
and adopt solar-friendly zoning and permitting
rules to make it easier and cheaper for residents
and businesses to “go solar” Municipally-owned
utilities should promote solar by providing
net-metering, Value of Solar rates, and by making
investments in community-scale and utility-scale
solar projects.

« State governments should set ambitious goals
for solar energy and adopt policies - including
many of those described in this report - to meet
them. State governments should also use their
role as the primary regulators of electric utili-
ties to encourage utility investments in solar
energy, implement rate structures that maximize
the benefits of solar energy to consumers, and
support smart investments to move toward a
more intelligent electric grid in which distributed
sources of energy such as solar power play a
larger role.

» The federal government should continue key
tax credits for solar energy, encourage respon-
sible development of prime solar resources on
public lands in the American West, and support
research, development and deployment efforts
designed to reduce the cost of solar energy and
smooth the incorporation of large amounts of
solar energy into the electric grid.

+ Alllevels of government should lead-by-
example by installing solar energy technologies
on all government buildings.

Executive Summary 7



Introduction

he United States is closer to a clean energy

future than would have seemed possible only

a few years ago. States with well-established
solar energy markets are ramping up their produc-
tion of solar energy, while other states are beginning
to open the door to solar power. U.S. distributed solar
energy capacity (everything except utility-scale in-
stallations) is on track to reach 12,000 MW by the end
of 2015 - nearly doubling from the end of 2013.! In
August 2013, Jon Wellinghoff, then chair of the Fed-
eral Energy Regulatory Commission, said that with
the continued decline of solar energy costs, and with
the growing promise of cost-effective energy stor-
age, solar electricity generation “is going to overtake
everything.”

Some states have made dramatic leaps forward in
their adoption of solar energy, and not necessarily
because they are the states with the most sunshine
or the highest electricity rates. Rather, these states
have strong public policies that encourage the devel-
opment of solar power, such as paying solar home-
owners a fair price for the energy they supply to the
grid, ensuring that installing solar panels is easy and
hassle-free, and offering attractive options for solar

8  Lighting the Way

financing. These policies are helping make solar
power a mainstream energy source with powerful
environmental benefits, particularly as states work to
curb global warming pollution from their electricity
sectors to comply with new federal limits on emis-
sions from dirty power plants.

This report is a follow-up analysis of our 2013 report,
Lighting the Way, in which we compared the solar
energy policies of the top 12 states with the nation’s
most well-developed solar energy markets. We high-
lighted 12 states in our 2013 report because the top
12 states for solar energy capacity per-capita were
also the top 12 states for per-capita capacity added
during the previous year - indicating that these states
led the nation in solar energy adoption. In 2014,
however, annual per-capita capacity additions and
cumulative per-capita capacity did not align perfectly
for the top solar states, so we chose to highlight only
the Top 10 states, ranked by solar electricity capacity
installed per-capita. This report notes changes from
last year's rankings, as well as policy developments
over the last year — in both the Top 10 states and in
selected states with accelerated solar energy deploy-
ment, nationwide.



Solar Energy Is Good for the
Environment, Consumers and

the Economy

merica has enough solar energy potential to

power the nation several times over. Using

the sun'’s energy to power our homes and
businesses reduces our dependence on polluting
fossil fuels, provides consumers with a reliable source
of electricity at a dependable price, and reduces the
need for expensive investments in peaking power
plants and long-distance electricity transmission
lines.

Solar Energy Is Good for the
Environment

Power plants are America’s largest source of carbon
dioxide, the leading global warming pollutant. In
2012, U.S. power plants were responsible for about
one-third of the nation’s global warming pollution.?
America’s power plants produced more global warm-
ing pollution in 2011 than the entire economy of

any nation in the world other than China, Russia and
India.*

Generating solar power produces no global warming
pollution. Even when emissions from manufacturing,
transportation and installation of solar panels are
included, solar power produces 96 percent less global
warming pollution than coal-fired power plants over
its entire life-cycle, and 91 percent less global warm-
ing pollution than natural gas-fired power plants.’

Solar power also reduces or eliminates emissions
of several pollutants known to cause severe dam-
age to the environment and public health, specifi-
cally:

» Nitrogen oxides - Power plants are responsi-
ble for 23 percent of U.S. emissions of nitrogen
oxides, which contribute to the formation of
ozone “smog.”® Ozone reacts with airway tissues
and produces inflammation similar to sunburn
on the inside of the lungs. This inflammation
makes lung tissues less elastic, more sensitive
to allergens, and less resistant to infections.’
Minor exposure to 0zone can cause cough-
ing, wheezing and throat irritation. Constant
exposure to ozone over time can permanently
damage lung tissues, decrease the ability to
breathe normally, and exacerbate or potentially
even cause chronic diseases like asthma.®

» Sulfur dioxide — Power plants produce
two-thirds of the nation’s emissions of sulfur
dioxide, which contributes to the formation
of small particles in the air that can penetrate
deep into the lungs. Pollution from small partic-
ulates can trigger respiratory diseases such
as bronchitis and emphysema and has been
linked to increased rates of hospital admissions
and premature death.’

Solar Energy Is Good for the Environment, Consumers and the Economy 9



» Mercury - Coal-burning power plants produce
more than half of all emissions of airborne
mercury, a potent neurotoxicant that is convert-
ed by microorganisms in water into a form that
accumulates up the food chain.!? All 50 states
have fish consumption advisories urging limited
or no consumption of fish from certain local
waters due to the threat posed by mercury
contamination, especially to children, nursing
mothers and pregnant women."

By reducing the need for electricity from fossil
fuel-fired power plants, solar power reduces the
threat posed by global warming and helps clean
the nation’s air.

In addition, unlike fossil fuel-fired steam power
plants, which consume vast amounts of water,
solar photovoltaics consume virtually no water in
everyday operation, reducing the strain on water
supplies in arid regions of the country and those
experiencing drought.

Solar Energy Is Good for
Consumers

Homeowners and businesses that invest in solar
energy derive many important benefits. The ben-
efits of solar energy, however, extend even to those
consumers who continue to rely on electricity from
the grid, reducing the need for costly investments
in electricity generation and transmission capacity.

Consumers who install solar energy benefit from
paying a predictable, steady price for electric-

ity over the long term. Electricity prices are often
volatile - changing dramatically along with prices
for fossil fuels such as natural gas. Because energy
from the sun is free, consumers who purchase solar
panels are insulated from the volatility of fossil fuel
markets.

Consumers who own their solar energy systems
also benefit from that ownership. They are less

10 Lighting the Way

dependent on utilities for energy, may be more con-
scious of their use of energy, can explore novel ways
of maximizing their investment in solar energy (such
as using solar panels to charge an electric vehicle),
and can exercise their desire to take meaningful,
personal action to reduce pollution and curb global
warming.

Solar energy can also be a near-term economic
winner for consumers and businesses — especially

in states where electricity prices are high, owners of
solar panels are compensated fairly for the excess
electricity they supply to the grid, and there are
strong pro-solar policies in place. In Hawaii, solar
energy has already achieved “grid parity” — that is,
solar electricity is cheaper than electricity from the
grid, even without government incentives.!? Accord-
ing to a recent analysis by Barclays, a multinational
bank and financial services company, California

is likely to hit grid parity by 2017, followed closely
by Arizona and New York."* The Institute for Local
Self-Reliance estimates that as many as 100 mil-

lion Americans will live in areas where solar energy
is cheaper than electricity from the grid within a
decade." In the meantime, residents and businesses
in many of these areas can benefit from govern-
ment incentives that reduce the cost of solar energy
to the point where it is less expensive than grid
electricity.

The benefits of solar energy extend far beyond the
home or commercial building where solar panels
are installed - indeed, solar energy benefits all con-
sumers by reducing many of the costs of operating
the electricity system.

Among the benefits of distributed solar electricity
to the grid are:

« Reduced energy losses - Roughly five to seven
percent of the electricity transmitted over long-
distance transmission lines is lost.!* Distributed
solar energy avoids these losses by generating
electricity at or near the location where it is used.



+ Reduced need for investment in transmission
capacity - Similarly, generating more electricity
closer to the locations where it is used reduces
the need to construct expensive new transmission
capacity.

» Reduced need for expensive “peaking” power
- Solar panels usually produce the most electric-
ity on hot, sunny days, when demand for power
is at its highest. These are the times when utilities
must generate or purchase power from expensive,
often inefficient “peaking” power plants that may
operate for only a few hours each year. Expand-
ing solar power can reduce the cost of provid-
ing power during these daytime periods of peak
demand.'® Soon, solar power may also help lower
peak demand in the evening hours as electric-
ity storage capacity improves and expands. (See
“Integration and Storage Policies” on page 26.)

Several recent studies have estimated the value

that distributed solar photovoltaics (PV) provide to
electricity consumers. A study by the solar energy
industry estimated that solar PV in Pennsylvania and
New Jersey delivered value equivalent to 25.6 to 31.8
cents/kilowatt-hour."” Solar energy delivers that value
by reducing the need to operate and maintain fossil
fuel power plants, insuring against volatility in fossil
fuel prices, reducing demand for transmission system
upgrades, reducing wholesale power prices, and de-
livering broader environmental, economic, social and
other benefits. A similar study in New York estimated
the value of solar PV to consumers there at 15 to 41
cents/kilowatt-hour.” Those values are within the
range of costs of current solar PV installations."

Solar Energy Is Good for the
Economy

Solar energy creates local jobs that can’t be out-
sourced. More than 140,000 Americans worked in the
solar energy industry in 2013, a 20 percent increase
from the previous year, according to The Solar Foun-
dation’s annual solar jobs census.?® According to the

foundation, growth in the solar industry from No-
vember 2012 to November 2013 was 10 times faster
than the national average employment growth rate
of 1.9 percent.!

About half of all workers in the solar industry install
solar energy systems. Jobs in solar energy installa-
tion are rising rapidly along with the growth in solar
energy nationwide - in 2013 alone, employment in
installation increased by 22 percent.?

About 20 percent of all solar workers are in manufac-
turing.” U.S. solar manufacturers have experienced
difficulty in recent years as low-priced imports (large-
ly from China) have come to dominate the global
solar energy market. However, U.S. manufacturers
continue to play important roles in developing the
next wave of solar energy technologies, and many
American firms are key suppliers of materials and
components for solar panels manufactured abroad.?
After a significant decrease in manufacturing em-
ployment in 2012, manufacturing jobs recovered
somewhat in 2013.2 However, solar industry analysts
expect 2014 to be a much bigger year for manufac-
turing employment, projecting this sector to grow by
eight percent with the addition of 32,400 jobs.?*

Not surprisingly, the states that have experienced

the greatest growth in solar industry employment
also happen to be those with the greatest amount

of installed solar energy capacity. A 2013 study by
The Solar Foundation found that seven of the Top 10
states for total installed solar energy capacity (Califor-
nia, New Jersey, Arizona, Colorado, New York, Massa-
chusetts and North Carolina) were also ranked in the
Top 10 for solar industry employment.?’

America’s Solar Energy Potential Is
Virtually Endless

America has enough solar energy potential to power
the nation several times over. A recent analysis by re-

searchers with the National Renewable Energy Labo-
ratory estimated that rooftop photovoltaic systems

Solar Energy Is Good for the Environment, Consumers and the Economy 11



could generate more than 20 percent of the electric-
ity used in the United States each year.”® The poten-
tial for utility-scale photovoltaics in rural areas is even
greater - representing 70 more electricity than is
used in the United States each year. (See Figure 1.)

Solar energy potential is not distributed evenly across
the United States, but every one of the 50 states has
the technical potential to generate more electricity
from the sun than it uses in an average year. In 19
states, the technical potential for electricity genera-
tion from solar photovoltaics exceeds annual elec-
tricity consumption by a factor of 100 or more. (See
Figure 2.)

The high potential for solar photovoltaic power in
the Western states is a factor of their strong sunlight
and vast open landscapes. America neither can - nor
should - convert all of those areas to solar farms.

But the existence of this vast technical potential for
solar energy shows that the availability of sunshine
is not the limiting factor in the development of solar
energy.

Even when one looks at solar electricity generation on
rooftops — a form of solar energy development with
virtually no environmental drawbacks and many ben-
efits for the electricity system and consumers — there
is vast potential for solar energy to displace electric-

Figure 1. Solar Electricity Generating Technical Potential (top and bottom charts present same data

at different scales)?

W L5, Electricity Sales 2011

400,000
E
3
£
% 300,000
o
z |
=1
=
E
g 200,000
[-%
B
s
=
=
3 100,000

12 Lighting the Way

see ahove

m Rooftop PY potential

 Urban utility-scale PV potential

r W Rural wtility-scale PV potential

= Concentrating solar power potential

6,000

Solar Energy Potential [Terawatt-Hours)




Figure 2. Solar PV Technical Potential versus Annual Electricity Consumption by State*

PV Technical Potential vs. Annual Electricity Consumption (2012)
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ity from fossil fuels. More than half of the 50 states
have the technical potential to generate more than
20 percent of the electricity they currently use from
solar panels on rooftops.’! In several western states —
California, Arizona, Nevada and Colorado - the share
of electricity that could technically be replaced with
rooftop solar power exceeds 30 percent.*

Every region of the United States has enough solar
energy potential to power a large share of the econ-
omy. But states vary greatly in the degree to which
they have begun to take advantage of that potential.
In at least 10 U.S. states, strong public policies have
led to the development of a substantial amount of
solar energy capacity in recent years.

Solar Energy Is Good for the Environment, Consumers and the Economy 13



Median Installed Price (cost per Watt, 2012S)

Solar Power Is on the Rise

he amount of solar energy in the United
States is rising rapidly — reducing America’s
dependence on dirty sources of energy.

America’s solar revolution is being led by 10 states
where a strong, long-term public policy com-
mitment is leading to the rapid adoption of solar
energy by homeowners, businesses, local govern-
ments and electric utilities. Another three “advanc-
ing” states have also made significant progress by
adopting many of the pro-solar policies embraced
by the top solar leaders.

Figure 3. Median Installed Price of Residential
and Commercial Solar Photovoltaic Systems by

The Promise of Solar Energy Has
Arrived

Solar energy has evolved from a novelty — one
sure to attract interest from passers-by and ques-
tions from neighbors - into a mainstream source
of energy.

That evolution has been made possible by in-
novations that have taken place throughout the
solar energy industry. Decades of research has
resulted in solar cells that are more efficient than
ever at converting sunlight into energy - enabling
today’s solar energy systems to generate more
electricity using the same amount of surface area
than those of a decade ago.** A massive global
scale-up in manufacturing, the creation of new
financing and business models for solar energy,
and improvements in other areas have also

helped solar energy to become more accessible
and less costly over time.

As a result of these innovations and growing econo-
mies of scale, the cost of solar energy has plum-
meted in recent years and continues to fall. The cost

of installed solar energy systems fell by 15 percent

in 2013 from 2012, and has fallen by 60 percent since
the beginning of 2011.3* (See Figure 3.)

Evidence from elsewhere in the world suggests
that solar energy prices still have room to fall fur-

ther. The cost per Watt of an installed solar energy
system in Germany, for example, is roughly half

that of the United States, due to a variety of factors,
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While there are still opportunities to reduce the cost
of solar panels, the greatest savings can be achieved
by reducing “soft costs” — costs such as those associ-
ated with attracting customers, installing the sys-
tems, completing paperwork, and paying taxes and
fees.”” The U.S. Department of Energy and the solar
industry are engaged in efforts to reduce soft costs,
which, if successful, will make solar energy even more
cost competitive in the years to come.

America’s Solar Energy Capacity
Tripled in Two Years

Over the course of the last decade, the amount of
solar energy capacity in the United States has in-
creased more than 120-fold, from 97 megawatts in
2003 to more than 12,000 megawatts at the end of
2013.3% In 2013 alone, the United States installed 4,750
MW of solar PV capacity - more than the nation had
installed in its entire history up to 2011.* (See Figure
4.) And in the first quarter of 2014, solar energy ac-
counted for 74 percent of all the new electric genera-
tion capacity installed in the United States.*’

The Top 10 Solar States Lead the
Way

America’s leading solar states are not necessarily
those with the most sunshine. Rather, they are those
states that have opened the door for solar energy
with the adoption of strong public policies.

Solar is seeing tremendous growth in many states
across the country. But, the vast majority of America’s
solar power capacity is located in 10 states that

have seen high rates of per-capita adoption of solar
energy. These states, not coincidentally, have also
demonstrated foresight in developing public policies
that pave the way for solar power.

America’s Top 10 Solar States

Ten U.S. states lead the nation in the amount of
installed solar electricity capacity per capita. (See

“Quantifying Solar Energy Capacity” on page 16.) Most
of these states also led the nation in new capacity addi-
tions in 2013, indicating that they have continued to lead

the nation in solar energy adoption.

These 10 states account for:

« 26 percent of the U.S. population*?

+ 20 percent of U.S. electricity consumption®

« 87 percent of the nation’s solar electricity capacity,
and

« 89 percent of the solar power installed during 2013.#

Solar Electricity Capacity per Capita

Arizona leads the nation in solar electricity capacity
per capita, with 275 Watts of solar electricity capacity
per resident.* That is nearly seven times as much solar
electricity capacity per person as the national average.

Arizona’s solar energy success is due in part to the state’s
early commitment to solar energy - it was the first state

Figure 4. Annual and Cumulative Installed
Photovoltaic Capacity, United States*
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Figure 5. a-d. Solar Energy in the Top 10 Solar States versus the Rest of the U.S.
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to require utilities to obtain a certain percentage

of their electricity from solar energy.*® Arizona also
ranks second in the nation (behind California) in
large, utility-scale solar energy projects — as of March
2014, Arizona had 1,129 MW of utility-scale solar en-
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Quantifying Solar Energy Capacity

In this report, we present two measures of solar energy adoption:

« Solar photovoltaic capacity refers to installed solar photovoltaic systems, both distributed and

utility-scale.

» Solar electricity capacity refers to all solar technologies that produce electricity, including
concentrating solar power systems that use the sun’s heat, rather than its light, to generate

electricity.

The figures in this report do not include other solar energy technologies, such as solar water heating,

that are increasingly important sources of clean energy.

Lighting the Way

ergy capacity, about 530 MW of which was installed in
2013 at two locations in Gila Bend and Yuma County.*’
(Arizona’s continued status as a solar energy leader is
in doubt, however. See “Is Arizona Stepping Back From
Solar Energy Leadership?” on page 18.)



While several Western states with excellent solar
resources (including Nevada, California, New Mexico
and Colorado) are on the list of solar energy leaders,
so too are a number of small eastern states (such as
New Jersey, Massachusetts and Delaware) where
sunlight is less abundant but where grid electricity
prices are high and public concern about pollution
has led to strong support for clean local energy.
North Carolina, ranked 10™", owes its presence on the
list to several large-scale solar energy installations
by utilities, which helped grow the state’s per-capita
capacity by more than 140 percent since 2012.

Table 1. Cumulative Solar Electricity Capacity
per Capita*

State Cumulative Solar Rank

Electricity Capacity

per Capita 2013

(Watts/person)
Arizona 275 1
Hawaii 243 2
Nevada 161 3
California 148 4
New Jersey 136 5
New Mexico 113 6
Delaware 82 7
Massachusetts 66 8
Colorado 63 9
North Carolina 57 10

Many of the Top 10 states with the most cumulative
capacity per capita were the same as those with the
most capacity installed during 2013, suggesting that
these same states continued to demonstrate leader-
ship in solar energy deployment. (See Tables 1 and
2.) Arizona and Hawaii led the list with more than 100
Watts per person installed during 2013, with Nevada,
California and New Jersey rounding out the top five
for new solar PV capacity per capita.

Table 2. Solar Photovoltaic Capacity Installed
During 2013 per Capita®

State Solar Electricity Rank

Capacity Installed

During 2013 per

Capita (Watts/person)
Arizona 109 1
Hawaii 107 2
California 72 3
Massachusetts 37 4
North Carolina 33 5
New Jersey 27 6
New Mexico 22 7
Vermont 17 8
Nevada 17 9
Delaware 14 10

Total Solar Electricity Capacity

In terms of total solar electricity capacity, California
leads the nation with more than 5.6 gigawatts - more
than 40 percent of the nation’s total, and nearly
double its year-end capacity from 2012. Arizona, New
Jersey, North Carolina and Nevada round out the top
five. (See Table 3.) Despite having only one-quarter of
the U.S. population, the Top 10 states in this category
account for 87 percent of total U.S. solar electricity
capacity.

Nearly all of the Top 10 states for total solar electricity
capacity are also those with the most per-capita solar
capacity. The exceptions are New York and Delaware;
New York appears in the Top 10 for total solar capac-
ity, but because of its large population, it falls out of
the Top 10 for per-capita solar capacity. In contrast,
Delaware is ranked 21t in the nation for total solar
electricity capacity, but because of its small popula-
tion, it ranks seventh for per-capita solar capacity.
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Table 3. Top 10 States for Cumulative Solar

Electric Capacity Through 2013

Table 4. Top 10 States for Solar Electricity
Capacity Installed in 2013

State Cumulative Rank

Solar Electricity

Capacity (MW)
California 5,661 1
Arizona 1,821 2
New Jersey 1,21 3
North Carolina 557 4
Nevada 450 5
Massachusetts 442 6
Hawaii 341 7
Colorado 331 8
New York 250 9
New Mexico 236 10

State Solar Electricity Rank

Capacity Installed

During 2013 (MW)
California 2,760 1
Arizona 724 2
North Carolina 328 3
Massachusetts 244 4
New Jersey 240 5
Hawaii 150 6
Georgia 91 7
New York 75 8
Texas 62 9
Colorado 61 10

California led the way with the most solar photovolta-
ic capacity installed in 2013 by adding more than 2.7
gigawatts of solar electricity capacity. Arizona, North

Carolina, Massachusetts and New Jersey rounded

out the list of the top five states for new solar energy

capacity. Georgia ranked seventh for solar capacity

additions in 2013, due largely to an aggressive effort
by the state public service commission and Georgia
Power to add more than 500 MW of solar energy by

the end of 2016. (See “Georgia” on page 21.)

Is Arizona Stepping Back from Solar Energy Leadership?

rizona is well-positioned to reap the benefits of solar energy. Blessed with some of the world'’s

best solar energy resources, and facing the need to meet increasing demands for electricity from

a growing population, Arizona has long been a leader in the adoption of cutting-edge policies to

promote solar energy.

Recently, however, the state took a major step backwards when the Arizona Corporation Commission

(ACQ), the state’s utility regulator, voted to eliminate tax incentives for businesses that install solar

panels and to reduce incentives for residential solar customers.>® In November 2013, the ACC opted to
allow utilities to charge a monthly fee of $0.70/kW (a $3.50 monthly charge for a 5 kW system) for new

residential solar customers, after it had earlier rejected a utility proposal to place a $50-$100 monthly
fee on customers who net meter.*! Finally, the ACC also considered a proposal to weaken the state’s
renewable electricity standard in February 2014.5

As a result of these actions, Arizona risks a slowdown in its adoption of solar energy - as well as the

8,500 solar industry jobs in the state that bring income and vitality to the state’s economy.>
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Beyond the Top 10: Emerging
Leaders

While the Top 10 solar states are responsible for the
vast majority of solar energy in the United States,
there are several “advancing” states with large or fast-
growing solar energy markets and strong new solar
policies or programs implemented in late 2013 and
early 2014.

New York

Solar energy is booming in New York. At the end of
2013, the state had 250 MW of solar electric capac-
ity installed, placing it in ninth place nationwide for
cumulative installed solar capacity.

New York's solar energy market is growing so quickly
because it continues to ramp up its commitment to
solar power. One key driver of growth has been Gov.
Andrew Cuomo’s NY-Sun Initiative, a public-private
partnership launched in 2012 designed to expand
the state’s solar energy market and drive down the
cost of solar power for New Yorkers. The program
increased financial incentives for large, commercial-
sized photovoltaic (PV) projects and expanded incen-
tives for small-to-medium residential and commercial
systems.*8 It also boosted funding for the state’s
competitively bid solar program for larger-scale

and aggregated PV systems and created a special
program to standardize and streamline permitting
and interconnection procedures across the state.””
According to the governor’s office, the program has
already resulted in 316 MW of solar PV installed or
under development, more than was installed in the
entire decade before the program.*®

In late 2013, Gov. Cuomo announced a 10-year exten-
sion of the NY-Sun Initiative, and the Public Service
Commission authorized the New York State Energy
Research and Development Authority (NYSERDA), the
program administrator, to make improvements and
enhancements through 2023.°* NYSERDA immediate-
ly proposed funding for a 3,000 MW statewide solar
deployment goal, as well as a new, market-based

structure for the state’s incentive programs, which
was approved in spring 2014.%° The new “Megawatt
Block” incentive structure allocates MW targets to
specific regions of the state (based on historic de-
mand, market potential, installed cost per watt and
equity), then breaks these targets into “blocks,”
which are assigned various incentives. As the blocks
are fulfilled, the incentives are scaled back.'

The new incentive structure is similar to that em-
ployed by the highly successful California Solar
Initiative (see page 32), and is meant to help New
York transition to market-based solutions for the
solar industry. To assist with this transition, the state

Photo: istockphoto.com, Daniel Schoenen Fotografie

Utility-scale solar energy facilities in
areas of the country with high solar
energy potential can make a meaningful
contribution to the nation’s energy supply.
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recently committed an additional $1 billion in fund-
ing for NY-SUN programs (including the Megawatt
Block program) over the next 10 years.®? This stable,
long-term funding source will help create certainty
in New York’s solar energy market and attract more
investments in solar power.

By expanding its policy commitment to solar
energy and developing new, market-based ap-
proaches to building its solar industry, New York is
ensuring strong, reliable solar market growth over
the long term.

Vermont

Vermont, with 51 W/person of solar power installed
2013, ranked 11* for installed solar capacity per capita
and was highlighted as one of the “Dazzling Dozen”
states in the 2013 version of this report.®® The state
ranked eighth in per-capita solar energy capacity in-
stalled during 2013. Even though Vermont is the only
state in the Northeast without a renewable electricity
standard, it has many other strong policies to sup-
port solar energy development, including strong net
metering and interconnection standards, solar rights
laws, a feed-in tariff, virtual net metering for the own-
ers of community solar PV systems, creative financing
options and cash incentives. (For more information
on these policies, see “Key Solar Energy Policies” sec-
tion on page 23.)

Vermont continues to expand and improve these
policies. In April 2014, Vermont lawmakers voted to
expand the state’s net metering program by raising
its net metering cap from four percent of a utility’s
peak load to 15 percent.** In sharp contrast to battles
over net metering taking place in Colorado, Arizona,
California and other states (see page 29), the expan-
sion of Vermont's net metering program had broad
support not only from the legislature but also from
the state’s utilities.® According to the Solar Energy In-
dustries Association (SEIA), the successful expansion
of the state’s net metering program was attributable
to four key factors:¢
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A broad recognition of the economic benefits
of solar power. For example, a 2013 study by
the state Public Service Commission compar-
ing the benefits of solar power with the cost

of the state’s net metering program found that
net metering for a 4 kW fixed solar PV residen-
tial system produced a net benefit to individ-

ual ratepayers of 4.3 cents/kWh.*” In addition,
Vermont's governor cited a report estimating
$400 million in transmission line deferments
resulting from distributed generation in his 2014
budget address.®®

Leadership by the state Public Service
Department. According to SEIA, Vermont
avoided a contentious fight over net metering
as the state approached its four percent cap by
working with stakeholders of both the solar and
utility industries to “artfully draft a compromise
that preserved a policy that provided a predict-
able and fair path for the industry to grow in an
uninterrupted manner through at least 2016."

Strong support for distributed generation
by the state’s largest utility. At the stake-
holder meetings over changes to the state’s
net metering policy, Green Mountain Power
(GMP), an investor-owned utility that serves
about 75 percent of the state, repeatedly
affirmed its commitment to distributed gener-
ation - and to meeting its customers’increas-
ing demand for solar power - to the leaders of
the state’s 16 other utilities. In 2014, Vote Solar
named GMP as its 2014 Utility Solar Champion
for its leadership.”

Visible growth in the state’s solar job market.
In 2013, The Solar Foundation named Vermont
as the state with the highest number of solar
industry jobs per capita.” The growth of local
solar industry jobs — as well as the proliferation
of net metered businesses, farms and nonprof-
its — made the state’s net metering policy quite
popular among Vermonters, according to SEIA.



Like many of the Top 10 solar states outlined in this
report, Vermont laid the foundation for a strong
solar market by adopting many essential pro-solar
energy policies. However, the leadership dem-
onstrated in the negotiations over the state’s net
metering law is unparalleled. As the growth of solar
power prompts more states to consider changes to
their clean energy laws, Vermont provides a model
to emulate.

Georgia

In 2013, Georgia’s solar energy capacity increased
dramatically. In just one year, the state’s cumulative
solar energy capacity grew from 25 MW to 116 MW
- a 364 percent increase.”” Georgia ranked 13t for
per-capita solar energy capacity installed in 2013.
However, unlike many states with fast-growing solar
markets, Georgia has weak solar energy policies.
The state has no net metering program, no renew-

able electricity standard, and state law explicitly
prohibits solar energy customers from participat-
ing in power purchase agreements, a key financing
mechanism that has helped unlock solar energy
markets in many other states.

Instead, the rapid growth of the solar industry in
Georgia can be attributed to the leadership of the
Public Service Commission, which recently voted in
favor of a plan to require the state’s largest utility
to increase its commitment to solar power. In July
2013, the PSC voted to require Georgia Power Co.
to increase its solar energy capacity to 525 MW by
the end of 2016.” Known as the Advanced Solar
Initiative, this plan will require Georgia Power to
procure 425 MW from utility-scale projects, and 100
MW from small-scale residential and commercial
installations.™ This capacity is in addition to the 260
MW Georgia Power was already developing in two
projects previously approved by the PSC.”

Shining City: Washington, D.C.’s solar market is poised for growth

Despite its small size and relatively limited rooftop space, Washington, D.C., is poised to rapidly
grow its solar energy market. In early 2014 Environment America Research & Policy Center
ranked Washington, D.C. 25" among 57 major American cities for per capita solar PV capacity.®* How-
ever, the city has several new clean energy policies that are making solar energy more attractive and
accessible to people who aren’t normally able to take advantage of solar energy, such as renters in
apartment buildings or people with shaded properties.

For example, the Community Renewable Energy Act of 2013 legalized net metering for community
solar gardens up to 5 MW.* The owners of these shared solar energy systems also retain the rights
to the associated renewable energy credits, which may be sold in markets across the country.?* In
the D.C. market, these credits are valuable because they are in short supply but high demand by the
District’s electricity suppliers, which must get 2.5 percent of their power from solar energy by 2023.%
According to The Energy Collective, the 2.5 percent solar carve-out equates to about 250 MW of

demand by 2023.%

Solar Power Is on the Rise
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Through the Advanced Solar Initiative, Georgia
Power is offering 13 cents per kilowatt-hour for
distributed generation and 12 cents per kilowatt-
hour for utility-scale solar energy for a period of 20
years.” These attractive terms have resulted in a
flood of applications from utility-scale solar devel-
opers. In April 2014 alone, the utility received 1,204
applications for 200 medium-scale solar energy
projects.”” According to a report in The Augusta
Chronicle, the chief executive officer of Atlanta-
based Hannah Solar estimated that those applica-
tions represent about $1 billion that developers are
ready to invest, though only $100 million in con-
tracts will be awarded.™
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It remains to be seen whether small-scale rooftop
and community solar will emerge in Georgia in ways
that can benefit residential, small commercial and
low-income customers. But, as Georgia’s utility-scale
solar energy market grows, lawmakers are consider-
ing removing some barriers to expand the state’s
small-scale solar energy market, particularly the
state’s law prohibiting power purchase agreements.”
In early 2014, some lawmakers proposed legislation
to allow customers to lease solar panels - rather than
buy them outright - from solar energy companies,
who would also be allowed to sell the electricity
directly to customers.®® A vote on the legislation isn't
expected until 2015.%!



America’s Leading Solar States
Have Cutting-Edge Solar Policies

hat separates the leading solar energy

states from those that lag? It is not

necessarily the availability of sunlight
- leading states such as New Jersey and Delaware
do not receive as much sunlight as states such as
Texas or Florida, but their solar energy markets
are much more developed. High electricity prices
aren’t necessarily a factor, either - five of the Top 10
states have retail electricity rates that are below the
national average.’” Instead, the most important de-
terminant of a successful solar energy market is the
degree to which state and local governments have
recognized the benefits of solar energy and created
a fertile public policy atmosphere for the develop-
ment of the solar industry.

States where “going solar” is easy, affordable and
supported by a range of attractive financing options
are seeing dramatic growth in solar energy. That is
especially true in states that have made long-term
policy commitments that inspire confidence among
consumers and solar businesses. On the other hand,
states where consumers are not paid fair value for
the electricity they supply to the grid, where utilities
hostile to solar energy can tie up would-be solar
homeowners in red tape, where public policies

are unpredictable, and where homeowners and
businesses have no choice but to bear the upfront
cost of solar energy alone, are seeing much slower
growth in solar energy.

All states benefit from robust federal policies to
promote solar energy, especially federal tax credits

for residential and business solar installations and
efforts by federal agencies to “lead-by-example” by
expanding solar energy on government property
and buildings. Those and other federal policies create
a foundation on which states can choose to build a
strong policy infrastructure to support solar energy
development.

The experience of the Top 10 states shows that there
is a clear, proven pathway to solar energy leadership
- one that every state can and should follow.

Key Solar Energy Policies

The link between strong public policies and the
growth of solar energy is clear. According to a 2011
study by researchers with the National Renewable
Energy Laboratory (NREL), about 70 percent of the
difference in solar photovoltaic capacity among
states could be explained by the existence of a set of
specific public policies, as well as population.®

NREL researchers have identified three types of pub-
lic policies that help build strong markets for solar
energy:¥

Market Preparation Policies

Market preparation policies make it possible for
homeowners and businesses to “go solar.” Without
these policies in place, it might be impractical - and
in some cases, impossible - for even those residents
who are most enthusiastic about solar energy to
install solar panels.
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Market preparation policies include:
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Interconnection standards, which clarify how and
under what conditions utilities must connect solar
panels to the grid while preserving the reliability
and safety of the electricity system at the value-of-
solar rate.

Net metering, which guarantees owners of solar
power systems a fair return for the excess electric-
ity they supply to the grid by crediting them with
the value of such electricity at the retail rate. Net
metering essentially allows the customer’s power
meter to “spin backwards” at times when solar
power production exceeds on-site needs.

CLEAN (Clean Local Energy Accessible Now)
contracts (otherwise known as feed-in tariffs) can
provide support for solar in states or localities
where net metering policies are weak or don’t
exist. Value-of-solar rates can also play an impor-
tant role in ensuring that consumers receive a
fair price for solar energy, so long as they do not
undercut successful net-metering programs and
payments fully account for the benefits of solar
energy. (See “Minnesota Enacts First Value-of-Solar
Tariff” below.)

Solar rights policies, which override local ordinanc-
es or homeowners’ association policies that bar
citizens from installing solar energy equipment on
their properties.

Minnesota Enacts First Value-of-Solar Tariff

I n 2013, Minnesota became the first state to establish a value-of-solar tariff. In contrast to net metering,
in which utilities compensate solar energy customers at the retail rate for the excess electricity they
feed into the grid, a value-of-solar tariff sets a long-term fixed price for solar energy that accounts for all
the benefits solar customers provide to the environment and the grid. Under Minnesota'’s value-of-solar
tariff, solar energy customers purchase all of the electricity they consume on-site from the utility, and
then sell all the electricity they produce to the utility at the value-of-solar rate.”

In Minnesota, utilities may choose whether to apply net metering or the value-of-solar tariff to compen-
sate solar energy customers. Proponents of the value-of-solar tariff argue that it is a more transparent
and precise valuation of the benefits of solar power, and that it does not require subsidy. In Minnesota
and in Austin, Texas (the only other place with an established value-of-solar tariff), accounting for all of
these benefits has pushed the rate of compensation above the retail rate for electricity, at least in the

short term.”!

However, the solar industry has made several criticisms of value-of-solar tariffs, charging that they repre-
sent an attempt by utilities to undermine net metering, a proven policy that is simple for consumers to
understand and has been highly successful in building solar energy markets across the country, particu-
larly in the residential sector.”> The industry also argues that the tariff gives utilities too much power to
disrupt the solar market, given that after the first three years of the 25-year term of the value-of-solar
tariff in Minnesota, utilities may recalculate the rate of compensation for new contracts annually.”

Well-designed and publicly vetted value-of-solar tariffs may prove effective in situations where net
metering and other policies have not led to the expansion of solar power. However, policymakers should
be cautious about replacing effective net metering programs with policies such as value-of-solar tariffs,
which require good-faith engagement by utilities and close oversight by regulators.

Lighting the Way



State utility regulators also develop and approve
utility rate structures that have a major impact on the
financial desirability of solar energy. Rate structures
that have a higher ratio of per-kilowatt-hour to per-
customer charges, and those that charge higher rates
at times of day when the cost of providing power is
highest, will tend to encourage solar energy by en-
suring that customers receive the maximum benefit
for reducing their consumption of electricity from the
grid, especially during peak times.

In addition to these state-level policies, local govern-
ments can play an important role in preparing the
way for solar energy through the adoption of smart
permitting and zoning rules that eliminate unneces-
sary obstacles to solar development. The cost of
permitting, interconnection and inspection of solar
energy systems represent about three percent of

the cost of a residential solar energy system.” State
policies can set reasonable limits on the permit-

ting practices of local governments - California and
Colorado, for instance, limit the permitting fees that
local governments can charge for solar installations.*
Many local zoning regulations, meanwhile, were
written without solar energy in mind. These regula-
tions — which often limit “accessory uses” of property
or limit the presence of rooftop equipment — can be
interpreted in ways that raise insurmountable barri-
ers to the installation of solar energy on homes and
businesses.”® The adoption of solar-friendly zoning
policies can ensure that homeowners and businesses
who wish to go solar may do so.

Finally, building codes - either local or statewide -
can require new homes and commercial establish-
ments to be built “solar ready” or to meet standards
for energy consumption (such as “zero net energy”
standards) that encourage the use of solar or other
renewable energy technologies.

Market Creation Policies

Market creation policies are those that create the
conditions for businesses to begin marketing solar
energy to individuals and commercial facility owners.

By ensuring the availability of a steady market for
solar energy, these policies draw investment from
solar energy companies and send a signal that a
given state is truly committed to the development
of solar energy.

These policies include:

« Renewable electricity standards (RESs) or renew-
able portfolio standards (RPSs), which set
minimum renewable energy requirements for
utilities.

« RESs with a solar carve-out - a specific minimum
requirement for solar energy - can be particu-
larly effective in developing a stable solar energy
market.

Market Expansion Policies

Market expansion policies are those that bring solar
energy within the reach of those who might not
otherwise have access to the technology due to
financial restrictions or other impediments. These
policies include:

« Grants, rebates, tax incentives and loans, which
are among the many financial incentives that
help reduce the cost of solar energy.

« Policies that enable third-party ownership of
solar panels, solar leases, or on-bill or Property
Assessed Clean Energy (PACE) financing of solar
panels, which are among the many financ-
ing options that can relieve consumers from
having to pay the upfront cost of solar panels
by spreading the costs over time, enabling
solar homeowners and businesses to reap
financial savings from Day 1. Virtual net meter-
ing enables shared, community solar projects
that allow those who are unable to install solar
panels on their own properties to “go solar.”

» Lead-by-example policies, which expand solar
markets by requiring government agencies to
consider or install solar energy on public buildings.

America’s Leading Solar States Have Cutting-Edge Solar Policies



Federal policies - especially the 30 percent invest-
ment tax credit for solar photovoltaic installations on
residential and commercial properties — have pro-
vided a strong foundation as the United States has
expanded the market for solar energy over the past
decade. Leading solar states build upon that founda-
tion by adopting strong policies of their own in all
three categories.’” As will be shown below, most of
the Top 10 states can trace their leadership in solar
energy development to their leadership in the devel-
opment and implementation of strong solar energy
policies.

On the Horizon: Grid Integration and Storage
Policies

In states where large amounts of solar or wind power
are going online, one emerging challenge for regula-
tors is ensuring that grid remains stable when the sun
isn’t shining or the wind isn’t blowing. In California,
for example, where solar energy is growing quickly,
the state’s major grid operator has warned that, by

2020, daily patterns of electricity consumption could
change to result in the need for a rapid ramp-up in
power generation each evening after the sun sets.
The operator released a sample energy demand
curve that illustrates this problem, which has been
dubbed the “duck curve.” (See Figure 6.)

In order to keep the amount of power on the grid sta-
ble with increasing penetrations of solar energy, grid
operators need efficient and flexible power resources
that can mirror the variability of solar energy output.

There are many solutions grid operators can em-
ploy to flatten out the duck curve as they integrate
more renewable energy, including, but not limited
to, energy efficiency, demand response and energy
storage.”® Energy storage technologies - including
electric battery storage in the fast-emerging electric
vehicle market - intelligently deployed throughout
the electricity grid would both allow grid operators
to tap into clean, renewable power anytime and
deliver stabilizing benefits to the grid.

Figure 6. A Chart by California’s Grid Operator Illustrating the “Duck Curve”

The duck curve shows steep ramping needs and overgeneration risk
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California, which has a high renewable energy target
of 33 percent by 2020, has already taken steps to
support the expansion of battery storage technology.
In late 2013, the state required that investor-owned
utilities procure 1,325 MW of electricity and thermal
storage by 2020.”

The energy storage requirement is likely to boost Cal-
ifornia’s already fast-growing customer-sited energy
storage industry, and potentially the state’s electric
vehicles market, as well.!° Some solar PV installation
companies such as SolarCity are now offering battery
storage to their customers, giving them a back-up
source of power during outages and allowing them
to avoid drawing energy from the grid during peak
hours of the day, when electricity rates are usu-

ally higher. The state also has a growing number of
energy storage start-up companies, some of which
focus on customer-sited energy storage (such as Solar
Grid Storage, Green Charge Network, and Stem), and
others that are developing new technologies for the
transmission and distribution sectors, for shaving
peak demand, and for providing ancillary services
that benefit the entire grid.!”!

California isn't the only place where energy storage is
catching on. In October, Maryland's first “microgrid”
went online in one community impacted by Hur-
ricane Sandy power outages. The microgrid includes
402 kW of solar PV, two EV charging stations, and
enough battery storage to supply up to 50 kW for
just over four hours in the event of another outage.'”
NRG Solar, known for developing large solar power
plants, is attempting to penetrate the commercial
and residential solar energy markets in California,
Texas and New York with a new solar pergola, or
shade structure, that also stores power.!®

Public policies that increase energy efficiency, make
the grid more secure and intelligent, and boost en-
ergy storage can help states prepare for the eventual
integration of large amounts of renewable energy
into the grid, and to create a more reliable electricity
system.

Market Preparation Policies

Clear and solar-friendly interconnection policies,
policies that ensure fair compensation for consum-
ers who install solar panels, and solar rights poli-
cies are essential to the development of a vigorous
market for solar power in a particular state.

Interconnection and net metering policies for solar
energy are evaluated annually by a coalition of
organizations in a report called Freeing the Grid.'**
In 2013, nine of the Top 10 states had net metering
policies that received an “A” or “B” grade in the Free-
ing the Grid report. Only North Carolina received a
lower (“D") grade because it places size limitations
on eligible systems, does not require municipal or
co-operative utilities to net meter, does not protect
customers from unanticipated fees, and in most
cases requires customers to surrender all of the
renewable energy credits earned from their sys-
tem to utilities.!® In nearly all of the Top 10 states
(with the exception of New Mexico), consumers

are compensated for the value of the excess solar
electricity they feed into the grid at or near the full
retail rate.'"

Net metering has been the single most important
policy for expanding rooftop and distributed solar
power. Net metering has proven to be essential for
the development of a strong solar energy market
among residential and small business consumers.!?’
However, utilities and fossil fuel interests seeking

to slow the spread of solar energy have targeted
net metering policies for rollback or repeal. (See
“Attacks by Fossil Fuel Interests on State Net Meter-
ing Policies” on page 29.) California, for example,
withstood a challenge from utilities to the existence
of its current net metering policy, opting in March
2014 to allow current solar energy customers to
keep their existing net metering benefits for the
next 20 years.'” The state is currently in the process
of developing the next phase of its net metering
programs, which will apply to customers who “go
solar” after 2017.!%

America’s Leading Solar States Have Cutting-Edge Solar Policies
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Nine of the Top 10 states also had interconnec-
tion policies that merited an “A” or “B” grade in the
Freeing the Grid report. Arizona does not yet have a
statewide interconnection standard, leaving indi-
vidual utilities to develop their own.!"° It therefore
received no grade in the Freeing the Grid report.

All of the Top 10 states also had solar rights laws
that protect the individual homeowner’s right to “go
solar.”

Several of the Top 10 states have other market
preparation policies. Hawaii has a feed-in tariff that
offers 21.8 cents per kilowatt-hour to small-scale
residential solar projects.'! In California, all publicly-
owned and investor-owned utilities with more than
75,000 customers must make a standard feed-in-
tariff available for small-scale systems less than 3
MW.!2 Owners of larger systems in the state may sell

their electricity through individual power purchase
agreements.

The Top 10 states are far more likely to have market
preparation policies on the books than other states
with less solar energy. (See Figure 7.)

Market Creation Policies

Market creation policies — especially renewable
electricity standards with solar carve-outs - enable
states with strong market preparation policies to take
the next step in developing a healthy solar energy
market. Market creation policies ensure that a grow-
ing market for solar energy will exist for a significant
period of time, sending a message to those looking
to invest in or start a solar energy company or train
for jobs in solar energy that their investment of time
and money is likely to be rewarded.

Figure 7. Prevalence of Market Preparation Policies, Top 10 States versus Others
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Attacks by Fossil Fuel Interests on State Net Metering Policies

ew policies have been as effective at bringing down the cost of solar power for consumers as net

metering. Net metered solar energy systems not only allow customers to reduce their consumption
of grid electricity, but also receive credit for any excess electricity they provide to the electricity grid,
usually at the full retail rate. Nine of the 10 states with the strongest solar energy markets also have
strong net metering policies.

However, electric utilities across the country see the proliferation of solar energy customers locally
generating their own electricity as a threat to their business model, which relies on generating,
transmitting and distributing power produced at large, centralized power plants. And as solar power
becomes increasingly cost-competitive with fossil fuel-generated electricity, they also see it as a threat
to their bottom line.!" In 2013, utilities aggressively stepped up their attempts to slow the growth of
solar power in several states by attacking net metering policies. Primarily, these attacks have taken the
form of proposals to impose hefty monthly fees on net metering customers, or to reduce the rate of
compensation below the retail electricity rate. In summer of 2013, for example, Arizona Public Service,
Arizona'’s largest utility, submitted a proposal to charge net metering customers $50-$100 per month -
a charge that was ultimately reduced after significant pushback from the public and the solar industry.
(See text box on page 18.)!*

There are at least 22 states that are considering changes to their net metering policies — more than half
of the 43 states that have the policy."® In some places, revisiting net metering policies has been long-
planned or brought about in response to rapid industry growth. However, several of the other states
where policy changes are being considered have very little or virtually no solar power. In these states -
which include Utah, Idaho, lowa, Kansas and Washington - utilities and fossil fuel interests have sought
to prevent the emergence of solar energy markets by weakening net metering.!

Utility efforts to stifle growth in smaller solar energy markets have received significant support from
the American Legislative Exchange Council (ALEC), a conservative group that drafts legislation favor-
able to corporate interests and submits them to Republican statehouses.'’ In 2013, ALEC engaged in
largely unsuccessful attempts to roll back renewable portfolio standards in 16 states.!® In early 2014,
ALEC and its utility industry partners circulated “model” legislation among several states that would re-
quire solar energy customers to pay fixed monthly charges.! So far, ALEC-inspired net metering policy
changes have been rejected in Utah, Washington and Kansas, but adopted in Oklahoma.'?°

Not all utilities are opposed to solar energy expansion.!?! In fact, many are investing tremendous
resources in their own solar energy installations, and some are even facilitating the growth of
distributed generation. However, the utilities that do oppose solar expansion have joined an
increasingly coordinated effort to destroy one of the most important tools for solar industry growth.
In order to assure the long-term health of solar energy markets, policymakers must resist attempts by
special interest to roll back net metering and other clean energy laws.

America’s Leading Solar States Have Cutting-Edge Solar Policies
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All of the Top 10 states have renewable electricity
standards, and eight (all but Hawaii and California)
have renewable electricity standards with a carve-out
for solar electricity or for customer-sited distributed
renewable electricity technologies, of which solar
power is the most common.

States with solar carve-outs often use solar renew-
able energy credits (SRECs) as the mechanism for
utilities to meet their obligations for the generation
of solar electricity. Utilities must obtain the number
of SRECs (each of which generally corresponds to the
production of a megawatt-hour of solar electricity)
required by the carve-out under the renewable elec-
tricity standard (RES). The price of SRECs fluctuates
with the market, decreasing when there are large
numbers of solar panels coming on line and increas-
ing at times when the solar market must be stimu-
lated to meet the solar generation requirements of
the RES. While SRECs have helped drive solar market

growth in states such as New Jersey and Massachu-
setts, they have been much less important in states
such as North Carolina, where certain weaknesses in
energy policy have kept the value of SRECs too low to
effectively stimulate market growth.'?? For example,
the state’s SREC market is dominated by a few major
utilities that have met or are close to meeting their
RPS solar requirements by building their own large-
scale solar installations, giving them little incentive
to purchase RECs.'> North Carolina is also missing

a Solar Alternative Compliance Payment, which is a
fine that a utility must pay for not meeting its renew-
able energy requirement.'?* Without an enforcement
mechanism such as a fine, utilities do not have an
incentive to grow the solar energy market by offering
high SREC prices. Finally, North Carolina utilities are
allowed to purchase 25 percent of SRECs from out-of-
state, which guarantees that local SREC markets will
be over-supplied.'®

Figure 8. Percentage of Top 10 versus Other States with Key Market Creation Policies
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The nine Top 10 states with a solar carve-out repre-
sent more than one-half of all states nationwide with
that policy (see Figure 8), and include several of the
states with the strongest solar energy requirements.
New Jersey, for example, has set a target of obtaining
4.1 percent of its electricity from the sun by 2028.1%
The solar energy “carve-out” within Massachusetts’s
RPS is not expressed as a percentage, but rather as

a goal of 400 MW of solar PV capacity additions by
2016.127 In 2013, Massachusetts exceeded this target,
leading Governor Deval Patrick to adopt a new, more
aggressive solar carve-out of 1,600 MW by 2020,
which took effect in May of 2014.2® Massachusetts is
also considering legislation that would phase out the
solar carve-out once it reaches 1600 MW and replace
it with to a MW block incentive program.!%

The two Top 10 states without solar carve-outs,
California and Hawaii, have other aggressive poli-
cies to encourage the spread of solar energy. The

California Solar Initiative was launched in 2007 with
the goal of achieving three gigawatts of distributed
solar energy capacity by 2016 through the use of
consumer rebates and other targeted initiatives.'*
Hawaii and California also possess two of the stron-
gest renewable electricity standards in the country,
helping to drive the adoption of solar power even in
the absence of a specific carve-out. Both states also
have good net metering policies that credit solar
customers at the full retail rate — which is higher than
the national average in both states — for the excess
electricity they supply to the grid.!*!

Market Expansion Policies

Market expansion policies enable a wide range of in-
dividuals, businesses and organizations to “go solar”
by removing barriers to solar energy. Market expan-

sion policies fall into three categories:

Figure 9. Percentage of Top 10 versus Other States with Key Market Expansion Policies
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Financial Incentives

Financial incentives include rebates and grants that
provide direct cash assistance for individuals or busi-
nesses seeking to install solar energy systems, as
well as tax credits that reduce the tax burden of an
individual or business choosing to “go solar.”

As with other key solar policies, direct rebates or
grants are more common in the Top 10 states than

in other states, but they are less common than most
other solar policies explored in this report. Some
states in the Top 10 have moved from the use of
direct rebates to other mechanisms - such as the sale
of solar renewable energy credits (SRECs) — to provide
financial incentives for solar energy.

Some states are also pioneering another creative
market expansion policy that provides a pathway

to solar energy deployment without incentives.
Declining megawatt block programs leverage private
capital to drive down the cost of buying or building
solar energy projects and provide long-term fund-
ing certainty for solar energy developers. In these
programs, MW targets for solar energy deployment
are divided into “blocks” to which various incentives
are assigned. Incentives are highest within the first
MW block, when solar deployment is low, and are
scaled back over time as solar deployment increases
and higher MW blocks are achieved. At these higher
levels of deployment, the solar industry can increas-
ingly operate without subsidy and can offer more
of its own capital to help consumers “go solar.” This
block structure also provides funding certainty for
solar providers by establishing a clear schedule of
incentives over the long term.

California pioneered this MW block structure begin-
ning in 2006 with the launch of the California Solar
Initiative, resulting in rapid solar market growth that
has driven down the cost of going solar. Now, thou-
sands of new solar installations are going up without
CSl incentives. According to the Natural Resources
Defense Council, “As much as a quarter of the market
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in PG&E territory and over 10 percent of SDG&E terri-
tory are now going up without CSl incentives.”*> New
York recently adopted its own MW block program
(see page 19), and in June 2014 the Massachusetts
Department of Energy Resources presented a legisla-
tive proposal for switching the state’s SREC program
to a MW block incentive program.'**

Financing Options

Often, the biggest hurdle standing in the way of solar
energy adoption is not the total cost, but rather the
upfront cost, the amount due at the time of installa-
tion. For many homeowners and small businesses,
the prospect of buying 20 years’ worth of electricity
upfront is daunting — particularly if there is a chance
that one might move during that time. Creative
financing options can expand access to solar energy
to those who are unwilling or unable to bear the
upfront costs.

There are several ways in which states can facilitate
the creation of attractive financing options for solar
energy. The first is by allowing third parties — parties
other than the home or business owner or the utility
that supplies them with power — to own and operate
solar energy facilities on residential or commercial
properties. Third party arrangements come in two
forms:

+ Inasolar lease, the third-party company installs,
owns and maintains the solar panels but leases
them to the consumer on whose property they
generate power. Consumers may make the lease
payment up front or make payments over time.
The consumer benefits from lower electricity
consumption and from net metering credits on
their electricity bill; the third-party entity benefits
by claiming the value of financial incentives and
tax credits.

« Athird-party sales agreement is similar to a solar
lease, except that the third party retains owner-
ship over the electricity produced by the solar



panels, selling that electricity to the consumer

at a fixed price. In a third-party sales agreement,
the consumer does not pay for the solar panels -
avoiding upfront costs entirely - but only purchas-
es the electricity they produce.

Third-party arrangements have many advantages

- they foster economies of scale that make solar
energy more affordable and remove from the prop-
erty owner the uncertainty and hassle of filling out
paperwork or maintaining the panels — and they have
become increasingly popular in states where the
policy playing field has been friendly to solar energy.
Third-party arrangements can give residents or busi-
nesses that “go solar” immediate financial savings,
rather than having to wait for several years until the
initial investment in solar panels has been paid off
with savings from reduced electricity consumption
from the grid. Finally, third-party sales agreements
are also attractive alternatives for non-profits and
government agencies — which are unable to benefit
from tax incentives - to gain access to solar energy.

Third-party sales agreements, however, have run into
legal roadblocks in several states, including North
Carolina, where state laws have been interpreted as
categorizing third-party solar companies as regulated
utilities. Some states that prohibit third-party sales
allow solar leases, in which solar energy companies
do not sell electricity to customers, but instead lease
the use of the solar panels to customers, who then
receive credit for the electricity they produce from
the utility through net metering, but legal questions
remain about those arrangements, as well.'** Leading
solar states have passed laws clarifying the legal sta-
tus of third-party sales agreements, giving consum-
ers and the solar industry the confidence they need
to develop the business model in their states.

Long-term power purchase agreements (PPAs) with
electric utilities can also be helpful in making solar
financing models possible in states where third-party
sales agreements are prohibited. In these arrange-
ments, solar producers enter into long-term contracts

with utilities who agree to buy the electricity they
produce at a fixed price, making financing easier to
structure over the production life of the PV system.
PPAs tend to encourage the growth of large com-
mercial and utility-scale solar energy systems, rather
than residential systems. PPAs are used extensively in
North Carolina, which has a strong utility-scale solar
energy market but a weak residential solar energy
market, partially because of its prohibition of third-
party sales.

Property Assessed Clean Energy (PACE) financing is
another mechanism for eliminating the upfront cost
of solar energy. PACE financing enables consumers to
pay back the cost of solar energy systems over time
on their property tax bills. By financing the costs of
the installations with municipal bonds - which typi-
cally come with much lower interest rates than other
types of credit - cities and towns can also reduce the
overall cost of solar energy to their residents. PACE
financing not only spreads the cost of solar energy
over time, but by tying responsibility for repayment
to the property — not the owner of the property - it
ensures that a consumer will receive savings even if
he or she must move in a few years.

While many states have adopted legislation enabling
local governments to create PACE financing pro-
grams, the implementation of residential PACE pro-
grams was brought to a halt in 2010 when mortgage
finance giants Fannie Mae and Freddie Mac raised
objections. Commercial PACE programs do not face
similar constraints. In some states, owners of multi-
family residential buildings may apply for commercial
PACE financing.'*

An alternative to PACE financing - called on-bill financ-
ing — allows consumers to pay for solar energy installa-
tions over time on their utility bills. In 2013, the Hawaii
Legislature adopted a measure that enables on-bill
financing for solar energy and other forms of clean
energy technology."* New York lawmakers also autho-
rized on-bill financing for residents in Long Island, and
the state is working to revise its well established on-bill

America’s Leading Solar States Have Cutting-Edge Solar Policies 33



financing program for energy efficiency improve-
ments to include residential solar power projects.'”’
The California PUC has authorized the continuation of
its existing utility-run on-bill financing programs, in ad-
dition to introducing new pilot programs for commer-
cial and residential on-bill repayment for the state’s
three investor owned-utilities."*

In contrast to on-bill financing programs, which use
ratepayer, utility shareholder or public funds, on-bill
repayment programs use private capital from third-
party companies.*® In these programs, customers
repay these third-party loans on their utility bills. In
February 2014, Connecticut introduced an on-bill
repayment program for solar energy projects, and in
May, lawmakers in Minnesota approved on-bill repay-
ment for solar energy projects for electric and gas
utility customers.'40

Finally, virtual net metering and other policies to en-
able shared, community solar projects open the door
for individuals to band together with their friends
and neighbors to develop “solar gardens” or other
solar energy installations, the benefits of which are
shared among the sponsors. These policies enable
even those who are unable to install solar panels on
their own properties to “go solar.” In 2013, Minnesota,
New Hampshire and Washington D.C., joined nine
other states that have some form of a virtual net me-
tering policy.!*! Pending legislation in Massachusetts
would replace virtual net-metering for some larger
projects with a MW block incentive program.!#

Lead-by-Example

Government agencies have a special role in foster-
ing the growth of solar energy. First, they have a
responsibility to model environmentally responsible
behavior and to take leadership in the adoption of
technologies that benefit society. In addition, many
government buildings — from schools to libraries to
government offices — are excellent candidates for
solar energy.
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Unfortunately, many incentives that are used to
encourage the adoption of solar energy in the pri-
vate sector - such as tax credits — are unavailable to
governments and non-profit entities. To exert solar
leadership, therefore, state governments must be
fully committed to integrating clean energy into new
and renovated buildings.

There are many ways in which government agencies
have set a strong example in the development of
solar energy. Some governments have established
revolving loan programs that supply upfront capital
for agencies that wish to go solar, or programs that
pay for the upfront cost of solar equipment with pay-
back in the form of energy savings over time. In other
cases, governments have used money from public
benefits funds (which are supported by small levies
on consumers’ electric bills) or revenues from car-
bon cap-and-trade systems to support public-sector
installations of solar power.!®

Several states have made a sustained commitment
to the integration of clean energy technologies by
setting standards for energy consumption in state
buildings. In some cases, states have adopted specific
goals or targets for the reduction of fossil fuel and
electricity consumption in government buildings. In
other cases, states have required that solar energy
and other clean energy technologies be considered
in any new state building project or major renova-
tion, and that it be employed if it meets certain cost
and performance thresholds.

This latter type of lead-by-example commitment has
been adopted by a majority of states in the Top 10,
but fewer other states. In addition, several states in
the Top 10 have either established specific rebate or
incentive strategies or other efforts to reduce barriers
to solar energy for local government agencies (such
as schools) or have designed their solar markets in
ways (such as the allowance of third-party PPAs) that
enable public-sector entities to benefit from some of
the incentives available to the private sector.



Conclusion

The Top 10 states did not come to be America’s solar
energy leaders by accident. Their leadership is the
result of strong public policies that eliminate barriers
that often keep consumers from “going solar” and
provide financial assistance to expand access to solar
energy to every individual, business, non-profit and
government agency that wishes to pursue it.

There is no reason why other states cannot follow
the path established by the Top 10 states to cre-

ate vigorous markets for solar energy in their own
states — reaping the benefits in cleaner air, reduced
dependence on fossil fuels, and a more vigorous local
economy. The following section lays out a series of
recommendations that local, state and federal gov-
ernments can follow to achieve - and ultimately build
upon - the success of the Top 10 solar states.

America’s Leading Solar States Have Cutting-Edge Solar Policies
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Recommendations: Building a

Solar Future

The path to a clean energy future powered increas-
ingly by solar energy is open to every city and state.
All it takes is a commitment by decision-makers and
key stakeholders to make it happen. By adopting
strong policies to remove barriers to solar energy,
ensure a minimum level of demand for solar energy,
and provide individuals and businesses with incen-
tives and financing tools, every state in the country
can achieve or surpass the solar success of the Top 10.

Every state should adopt aggressive targets for
the development of solar energy. Leading states
should build on their successful programs and set
even bigger goals for solar deployment. Other states
should set ambitious goals and follow the policy lead
of the Top 10 states in getting their own solar energy
industries off the ground.

Local Government

Local governments should ensure that every home-
owner and business with access to sunlight can
exercise the option of generating electricity from the
sun. Solar access ordinances — which protect home-
owners’ right to generate electricity from the sunlight
that hits their property, regardless of the actions of
neighbors or homeowners’ associations — are essen-
tial protections.

Local governments can also eliminate red tape and
help residents to go solar by reforming their permit-
ting process — reducing fees, making permitting rules
clear and readily available, speeding up the permit-
ting process, and making inspections convenient for
property owners."* The Vote Solar Initiative has laid
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out a series of best practices that local governments
can follow in ensuring that their permitting process
is solar-friendly."** Local governments can also ensure
that their zoning regulations are clear and unam-
biguous in allowing solar energy installations on
residential and commercial rooftops. In January, the
North Carolina Solar Center and the North Carolina
Sustainable Energy Association released a model
solar energy zoning ordinance for local governments
to use as a template to develop their own ordinances
for solar energy development, which will help unlock
new solar markets in communities where a poor
understanding of how to regulate solar development
would otherwise be a barrier to entry.'#¢

Cities in states where Property Assessed Clean Energy
(PACE) financing is an option for commercial estab-
lishments can allow for property tax bills to be used
for the collection of payments toward a solar energy
system. Bulk purchasing programs, in which cities
purchase solar PV installations in bulk for homes and
businesses, can also help reduce the cost of go-

ing solar. Cities can also provide financial or zoning
incentives to encourage the construction of green
buildings that incorporate small-scale renewable
energy technologies such as solar power. Building
codes can also help spark the widespread adoption
of solar energy, either by requiring new homes and
businesses to be “solar-ready” or by requiring the use
of small-scale renewable energy in new or renovated
buildings. Two California towns — Lancaster and
Sebastopol — have adopted requirements that newly
built and renovated homes and commercial buildings
incorporate solar energy.'#’



Cities with municipal utilities have even greater
potential to encourage solar energy. The establish-
ment of local renewable electricity standards, strong
net metering and interconnection policies, and other
pro-solar policies can help fuel the rapid spread of so-
lar energy in the territories of municipal utilities.

State Government

State governments should set ambitious targets for
the growth of solar energy that guide public deci-
sion-making. For many states, a goal of getting 10
percent of their energy from the sun — both through
solar electricity technologies such as photovoltaic
systems and through solar thermal technologies such
as solar water heating — would set an ambitious stan-
dard and make a major difference in reducing the
state’s dependence on fossil fuels well into the future.

To help achieve that vision, states should adopt
renewable electricity standards with solar carve-outs
that require a significant and growing share of that
state’s electricity to come from the sun. States should
also adopt strong statewide interconnection and net
metering policies, along with community solar poli-
cies and virtual net metering, to ensure that individu-
als and businesses are able to sell their excess power
back to the electric grid and receive a fair price when
they do. In states without strong net metering pro-
grams, CLEAN contracts (also known as feed-in tariffs)
and value-of-solar payments can play an important
role in ensuring that consumers receive a fair price for
solar energy, so long as the payments fully account
for the benefits of solar energy and are sufficient to
spur participation in the market.

As the nation'’s primary regulators of electric utili-
ties, state governments have a critical role to play in
ensuring that interconnection rules and net metering
policies are clear and fair and that utilities are consid-
ering renewable energy technologies such as solar
power in their PPA options for generators as well as
their own resource investment decisions. In addition,
as solar power comes to supply an increasing share
of the nation’s energy supply, state governments

will need to be at the forefront of designing policies
that transition the nation from a power grid reliant
on large, centralized power plants to a “smart” grid
where electricity is produced at thousands of loca-
tions and shared across an increasingly nimble and
sophisticated infrastructure. In order to begin plan-
ning for that future, states should develop policies
that support the expansion of energy storage tech-
nologies and microgrids.

States are also powerful engines of policy innovation.
Each of the policies described here was originally
adopted by a single state that identified a barrier to
solar energy development and put in place a creative
solution to surmount that barrier. State policies also
have the potential to raise the bar for federal poli-
cies and demonstrate to federal decision-makers

the strong interest in solar energy that exists in the
states.

Federal Government

The federal government is also responsible for devel-
oping the nation’s solar energy potential. Strong and
thoughtful federal policies lay an important founda-

tion on which state policy initiatives are built. Among
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the key policy approaches that the federal govern-
ment should take are the following:

» Continue policies that work - The federal

government has often taken an “on-again/
off-again” approach to its support of renewable
energy. With a key financial incentive for solar
energy — federal tax credits for residential and
business solar installations - now scheduled to
expire at the end of 2016, the federal govern-
ment should consider extending these tax credits
to encourage the development of solar energy
markets nationwide.

Use regulatory powers wisely - The federal
government has a great deal of influence over

the development of solar energy, both through

its control of millions of acres of land with strong
solar resources in the American West and as the
primary regulator of the interstate system of
electricity transmission. The federal government
should continue to work for environmentally
responsible expansion of solar energy on federal
lands. Energy regulators should adopt rules
recognizing the benefits that fuel-free distributed
energy sources provide by lowering peak demand
and making the electric grid more resilient. They
should also ensure that solar energy can be
delivered to electricity consumers in ways that are
efficient and fair.

Continue to set high standards and goals for
solar energy — The U.S. Department of Energy’s
SunShot Initiative has served as a rallying point
for federal efforts to bring the cost of solar energy
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down to compete with electricity from fossil
fuel systems. The SunShot Initiative recognizes
that while traditional research and develop-
ment efforts for solar energy remain important,
a new set of challenges is emerging around the
question of how to bring solar energy to large-
scale adoption. By continuing to investigate
how to best integrate solar energy into the grid,
how to deliver solar energy more efficiently and
cost-effectively, and how to lower market barriers
to solar energy, the SunShot Initiative and other
efforts play a key supporting role in the nation’s
drive to embrace the promise of solar energy.

Lead-by-example - In his June 2013 speech on
global warming, President Obama committed

to obtaining 20 percent of the federal govern-
ment’s electricity from renewable sources within
the next seven years.'* Solar energy will likely

be a major contributor to reaching that goal.

The U.S. military has been particularly aggres-
sive in developing its renewable energy capacity,
committing to getting one-quarter of its energy
from renewable sources by 2025. The military
has already installed more than 130 megawatts
of solar energy capacity and has plans to install
more than a gigawatt of solar energy by 2017.'%°
Federal agencies should continue to invest in
solar energy. In addition, agencies such as the
Department of Housing and Urban Development
and Department of Education should work to
encourage the expanded use of solar energy in
schools and in subsidized housing.



Appendix A: Solar Energy Adoption
in the States’

State Cumulative Solar Rank | Solar Electricity Rank | Cumulative Rank | Solar Electricity | Rank

Electricity Capacity Capacity Installed Solar Capacity

per Capita 2013 During 2013 per Electricity Installed During

(Watts/person) Capita (Watts/person) Capacity (MW) 2013 (MW)
Arizona 274.8 1 109 1,821 724 2
California 147.7 72 3 5,661 2,760
Colorado 62.8 9 12 11 331 8 61 10
Connecticut 20.6 13 10 12 74 18 37 15
D.C. 7.6 23 3 20 7 28 2 29
Delaware 82.0 7 14 10 53 21 23
Florida 10.9 19 1 26 213 12 27 17
Georgia 11.6 17 9 13 116 15 91
Hawaii 242.9 2 107 2 341 7 150
lllinois 3.7 25 0 31 48 22 2 31
Indiana 8.2 20 14 54 20 54 11
Maryland 24.0 12 6 15 142 14 33 16
Massachusetts 66.0 8 37 4 442 6 244 4
Minnesota 2.6 28 3 21 14 27 14 21
Missouri 5.8 24 16 35 23 25 18
Nevada 161.3 3 17 9 450 5 47 12
New Hampshire 1.5 29 2 25 2 31 2 30
New Jersey 136.1 27 1,211 3 240 5
New Mexico 113.2 22 236 10 46 13
New York 12.7 16 4 17 250 9 75 8
North Carolina 56.6 10 33 5 557 328 3
Ohio 7.6 21 2 23 88 16 21 20
Oregon 19.3 14 2 24 76 17 7 25
Pennsylvania 18.4 15 3 19 235 11 39 14
Tennessee 10.9 18 3 18 71 19 22 19
Texas 7.6 22 2 22 201 13 62 9
Utah 1.0 30 1 28 3 30 3 27
Vermont 51.1 11 17 8 32 24 11 22
Virginia 0.7 31 1 29 6 29 6 26
Washington 3.4 26 27 24 25 24
Wisconsin 3.0 27 0 30 17 26 3 28

*Year-end 2013 data courtesy of the Solar Energy Industries Association (SEIA). SEIA actively monitors solar power in 30 states and Washington,
D.C. States for which SEIA has no data have been excluded from this table.
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Criteria and Sourcing for Solar Policies

States are credited with having the following key so-
lar energy policies if they meet the following criteria.

Strong net metering policies: Statewide net me-
tering policies obtaining an “A” or “B” grade in 2013
Freeing the Grid report. (Justin Barnes, et al., Inter-
state Renewable Energy Council and The Vote Solar
Initiative, Freeing the Grid 2013: Best Practices in State
Net Metering Policies and Interconnection Procedures,
November 2013.)

Strong interconnection policies: Statewide inter-
connection policies obtaining an “A” or “B” grade

in 2013 Freeing the Grid report. (Justin Barnes, et al.,

Interstate Renewable Energy Council and The Vote

Solar Initiative, Freeing the Grid 2013: Best Practices in
State Net Metering Policies and Interconnection Proce-
dures, November 2013.)

Solar rights: Presence of a solar rights policy ac-
cording to DSIRE Solar. (U.S. Department of Energy,
Interstate Renewable Energy Council and North
Carolina Solar Center, DSIRE Solar: State Solar Access
Laws, May 2013.)

CLEAN contracts or other solar rates: Presence of
a CLEAN contracts/feed-in tariffs policy, or value-of-
solar rates policy, according to DSIRE Solar. (Based on
a review of each state’s detailed entries in the DSIRE
Solar database.)

Renewable electricity standard: Presence of a
mandatory RES according to DSIRE Solar. (Based on
a review of each state’s detailed entries in the DSIRE
Solar database.)

Solar carve-out: Center for Climate and Energy Solu-
tions, Detailed Table of State Policies (PDF), accessed

at www.c2es.org/us-states-regions/policy-maps/
renewable-energy-standards, 22 April 2014. Does not
include RESs with credit multipliers but no mandato-
ry solar or distributed generation target. We did not
give credit to New York, Connecticut, or other states
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with renewable energy carve-outs that can be met
without solar power or distributed generation.

Rebates or grants: Presence of a statewide rebate
or grant program directed toward solar PV accord-
ing to DSIRE Solar. (Based on a review of each state’s
detailed entries in the DSIRE Solar database.)

Tax credits: Presence of a residential or commercial
tax credit policy according to DSIRE Solar. Blue shad-
ing indicates the presence of both residential and
commercial tax credits; states with one tax credit are
indicated in gray shading with an “R” or “C." (Based
on a review of each state’s detailed entries in the
DSIRE Solar database.)

Virtual net metering for community solar: In-
cludes all net metering policies that allow meter
aggregation (including those that apply only to mu-
nicipal governments). States with virtual net metering
based on data through February 2014 from Institute
for Local Self-Reliance, Virtual Net Metering, accessed
at www.ilsr.org/virtual-net-metering, 22 April 2014.
Delaware added to the list of states permitting com-
munity solar based on consultation of DSIRE Solar
database. Washington, D.C. was added to this list
based on its adoption of virtual net metering policies
(Jeff Spross, “Washington D.C. Just Massively Expand-
ed Its Residents’ Ability to Participate in Solar Power,”
ThinkProgress.org, 3 October 2013). lllinois excluded
as utilities are permitted, but not required, to allow
virtual net metering.

Third-party PPAs: States in which third-party power
purchase agreements are legal, according to DSIRE
Solar. (U.S. Department of Energy, Interstate Renew-
able Energy Council and North Carolina Solar Center,
DSIRE Solar: 3" Party Solar PV Power Purchase Agree-
ments (PPAs), February 2013.) For states where the
DSRIRE database lists the legal status of third-party
PPAs as “unknown,” we called the public service or
public utilities commission to obtain verbal confirma-
tion of the legal status of PPAs. In Maine, there are

no legal barriers preventing PPAs; any entity that



produces electricity (including solar energy com-
panies) may sell power to the public as long as they
are licensed to do so by the state.”*’ In Washington,
regulators recently issued a policy decision that al-
lowed net metered customers to participate in power
purchase agreements with solar energy companies.
See Washington Utilities and Transportation Commis-
sion, In the Matter of Amending and Repealing Rules in
WAC 480-108 Relating to Electric Companies-Intercon-
nection Interconnection with Electric Generators, Docket
UE-112133, General Order R-571, 18 July 2013.

PACE financing: Center for Climate and Energy Solu-
tions, Property Assessed Clean Energy (map), accessed
at www.c2es.org/us-states-regions/policy-maps/
property-assessed-clean-energy, 22 April 2014.

Lead-by-example: States were included that had ef-
ficiency or green building standards for public build-
ings according to DSIRE Solar. This category includes
only those states where agencies are required to
evaluate or implement renewable energy technolo-
gies if they are cost-effective, as well as states with
zero net energy building requirements or renewable
energy procurement requirements. This category
includes programs designed specifically to promote
solar water heating.
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