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Executive Summary

This report provides a high-level overview of the current U.S. shared solar landscape and the
impact that a given shared solar program’s structure has on requiring federal securities oversight,
as well as an estimate of market potential for U.S. shared solar deployment. Shared solar models
allocate the electricity of a jointly owned or leased system to offset individual consumers’
electricity bills, allowing multiple energy consumers to share the benefits of a single solar array. 1
Despite tremendous growth in the U.S. solar market over the last decade, existing business
models and regulatory environments have not been designed to provide access to a significant
portion of potential PV system customers. As a result, the economic, environmental, and social
benefits of distributed PV are not available to all consumers. Emerging business models for solar
deployment have the potential to expand the solar market customer-base dramatically. Options
such as offsite shared solar and arrays on multi-unit buildings can enable rapid, widespread
market growth by increasing access to renewables on readily available sites, potentially lowering
costs via economies of scale, pooling customer demand, and fostering business model and
technical innovations. Fundamentally, these models remove the need for a spatial one-to-one
mapping between distributed solar arrays and the energy consumers who receive their electricity
or monetary benefits. The output of shared solar arrays can be divided among residential and
commercial energy consumers lacking the necessary unshaded roof space to host a PV system of
sufficient size, or divided among customers seeking more freedom, flexibility, and a potentially
lower price.
If federal, state, and local policies can institute a supportive regulatory environment, shared solar
presents an area of tremendous potential growth for solar photovoltaics (PV), expanding the
potential customer base to 100% of homes and businesses. We estimate that 49% of households
are currently unable to host a PV system when excluding households that 1) do not own their
building (i.e., renters), 2) do not have access to sufficient roof space (e.g., high-rise buildings,
multi-unit housing), and/or 3) live in buildings with insufficient roof space to host a PV system.
We also estimate that 48% of businesses are unable to host a PV system when excluding
businesses that 1) operate in buildings with too many establishments to have access to sufficient
roof space (e.g., malls), and/or 2) have insufficient roof space to host a PV system capable of
supplying a sufficient amount of their energy demand. By opening the market to these customers,
shared solar could represent 32%–49% of the distributed PV market in 2020, thereby leading to
growing cumulative PV deployment growth in 2015–2020 of 5.5–11.0 GW, and representing
$8.2–$16.3 billion of cumulative investment (Figure ES-1).

1

For this report, we define “shared solar” PV systems to include only those that allocate the electricity of a jointly
owned or third-party-owned (TPO) system to offset multiple individual businesses’ or households’ consumption.
Therefore, a PV system used to offset electricity from common areas or shared space in an apartment complex, for
example, is not included. PV systems financed through “crowd-funded” financing mechanisms in which security
holders only have an economic interest, and do not use the energy, are also not included. So-called “community
solar” collective-purchasing programs (e.g., “solarize” campaigns) in which community members band together to
buy separate PV systems collectively are also not included. Finally, “green power” purchasing plans for consumers
to opt into rate plans wherein the electricity is bundled with renewable energy certificates, or “green attributes,” are
also not considered shared solar.
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Figure ES-1. Estimated PV market potential of onsite and shared solar distributed PV capacity

There are several factors that may cause shared solar deployment to be significantly higher than
these estimates, including easier and less restrictive participation, a better value proposition
through economies of scale, and the ability to service a much higher share of customer load. That
said, without proper legislative support from federal, state, and local authorities as well as further
business innovation and expansion, shared solar may have difficulty reaching these deployment
levels.
Shared solar arrays can be hosted and administered by a variety of entities, including utilities,
solar developers, residential or commercial landlords, community and nonprofit organizations, or
a combination thereof. Electricity benefits are typically allocated on a capacity or energyproduction basis. Participants in capacity-based programs own, lease, or subscribe to a specified
number of panels or a portion of the system and typically receive electricity or monetary credits
in proportion to their share of the project.
Shared solar enabling state legislation commonly takes the form of virtual net metering (VNM),
specific tariffs, or holistic statewide shared clean energy programs that incorporate VNM or a set
tariff. VNM and on-bill credits enable the allocation of benefits from an electricity-generating
source that is not directly interconnected to the energy consumer’s electricity meter. Federal tax
credits that support PV deployment historically have been designed for use by a single entity;
shared solar projects that involve multiple entities can pose challenges to allocating tax-credit
benefits. However, in some instances, shared solar programs can function similarly to singleentity solar projects for tax-credit purposes.
Despite regulatory frameworks that make shared solar available in many states and jurisdictions,
the shared solar business model still faces barriers to greater adoption. Owing to the infancy of
the market, there is a lack of legal precedent, market research, and data on project successes. One
of the top concerns raised by shared solar stakeholders is uncertainty about the applicability of
Securities and Exchange Commission (SEC) requirements for registration and disclosure of
shared solar projects. Central to this issue is whether an interest in a shared solar project is a
“security.” If it is, then it is regulated by the SEC (although its offer may qualify for an
exemption) and has the potential to significantly impact the way a shared solar program operates.
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Therefore, stakeholders should consider securities regulations carefully when structuring a
shared solar program.
One central question in determining whether participation in a shared solar project is considered
a security appears to be the motivation of the participant and the perception of the participation.
SEC Staff have provided some guidance on this issue through a no-action letter issued to the
solar developer CommunitySun, LLC and through individual discussions with the authors of this
paper. Based on this information, participation in a shared solar project likely will not be
considered an investment contract and may not otherwise be a security when participants’
primary motivation for participating in the shared solar project is personal consumption (i.e.,
reducing a customer’s retail electricity bills)—not the expectation of profit—and the terms of
participation include certain provisions to prevent the use of the agreement as a financial play.
Shared solar offerings that are classified as securities can still be bought and sold if they are
registered with the SEC and follow more stringent procedures or if they qualify for an
exemption. The most relevant exemptions for shared solar programs are Regulation D, including
Rule 506 (CFR, §230.506) (more specifically, 506(b) and 506(c)) and Rule 504 (CFR,
§230.504), the intrastate exemption, and exemptions related to nonprofits. Shared solar projects
that avoid SEC regulation by not being considered a security or by qualifying for an exemption
may be subject to regulation by other federal, state, and local laws. For example, every state has
its own set of securities statutes, which may treat securities differently from federal law. Also,
while the SEC has provided some guidance on this issue, judicial authority supersedes
administrative guidance.
As these new business models and legal frameworks are established, working within the
guidance of SEC interpretation of securities law will create more confidence in the shared solar
market, and ideally, it will reduce restrictions, delays, and costs.
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1 Introduction

Despite tremendous growth in the U.S. solar market over the last decade, 2 PV business models
and regulatory environments historically have not been designed to provide access to a
significant portion of potential photovoltaic (PV) system customers. As a result, the economic,
environmental, and social benefits of distributed PV are limited to a select number of customers.
Traditional distributed solar models typically rely on the decision by individual home or building
owners to adopt PV systems. Optimal customers for hosting rooftop-mounted systems have
ample unshaded roof space relative to their energy consumption, unilateral decision making
authority regarding that roof space, and high credit scores to enable low-cost financing.
Functionally, these restrictions limit solar market participation to a minority of residential and
commercial energy consumers. While the technical potential of on-site, single-customer PV is
significantly larger than its current installed capacity, distributed deployment strategies only
directed at on-site, single-customer systems limit the speed and flexibility at which PV can be
deployed in the United States, and potentially increase the cost. As customer demand for solar
increases, so does the impetus to develop innovative business models and utility programs that
can enable and retain direct participation from all types of energy consumers.
Community solar is an innovative solar energy deployment model that is gaining popularity
across the United States. Community solar models encompass approaches to solar deployment
that connect community stakeholders to increase the penetration of renewable energy. Such
models include group purchasing, crowd financing and community investment, and donationbased models. As demonstrated in Figure 1, community solar programs can site, fund, and sell
electricity from PV systems in several different ways.

2

Annual PV installations grew from 79 MW in 2005 to 6.2 GW in 2014, an increase of 7,800% (SEIA/GTM 2015).
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Figure 1. Four different community solar business models

Among the broad array of community solar models, one approach gaining traction in some
jurisdictions is called shared solar. 3 For the purposes of this report, we define “shared solar” PV
to include only those systems that allocate the electricity of a jointly owned system, or a thirdparty-owned (TPO) system, to offset multiple individual businesses’ or households’ consumption
participating in the program. Table 1 briefly summarizes the difference between shared solar
programs and other methods for purchasing or financing a distributed PV system. Such shared
solar models allow multiple energy consumers to share the electricity and other benefits of one
solar array.

3

“Shared solar” projects are sometimes referred to as “community shared solar” and “solar gardens.”
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Table 1. Different Financing and Purchasing Methods for Distributed PV Systems
Arrangement

Location

Ownership

Onsite individual net metering

Onsite

Solely
owned;
TPO

Offsite virtual net metering
(VNM)

Offsite

Onsite shared solar (multiunit buildings)

Onsite

Offsite shared solar (solar
gardens)

Offsite

Community driven financial
models (crowd-funding)

Offsite

Solely
owned;
TPO
Jointly
owned;
TPO
Jointly
owned;
TPO
Jointly
owned;
TPO

“Green power” purchasing
plans

Offsite

Utility; TPO

Number of
Consumers
per System
Single

Group
Purchasing

Covered
in this
analysis
No

Single

Not necessarily
(community group
purchasing, e.g.,
“solarize”)
Not necessarily

Multiple

Yes

Yes

Multiple

Yes

Yes

Energy not
consumed by
crowd-funding
participants
Consumption
from no distinct
system

Yes

No

Yes

No

No

Emerging business models for solar deployment have the potential to dramatically develop the
solar market, expanding the potential customer base to 100% of homes and businesses. Options
such as shared solar can enable rapid, widespread deployment by increasing access to renewables
on readily available land and rooftop sites, lowering costs via economies of scale, and fostering
innovation. Fundamentally, these models remove the need for spatial one-to-one mapping
between distributed solar arrays and the energy consumers who receive their electricity benefits.
The output of offsite solar arrays can be shared among residential and commercial energy
consumers lacking sufficient unshaded roof space to site an array. Solar developers can construct
arrays in optimal locations on marginal lands or unused rooftops and offer community members
the opportunity to participate directly and benefit. Shared solar arrays sited on apartment
buildings and shopping malls can provide stable electricity bills to landlords and tenants.
Retailers and municipal buildings that host shared solar systems can provide electricity and other
benefits to the community and generate goodwill. Utility-sponsored shared solar programs can
reach large numbers of energy consumers. Table 2 summarizes some potential benefits of shared
solar deployment.

3
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Table 2. Potential Benefits of Shared Solar
Market Expansion
• Access to solar for individuals and
businesses without good roofs or
land for solar
∙ A significant amount of land and roof
space is currently available without
onsite energy demand.
• Lower financial and technical
barriers to entry
∙ Aggregating customer demand
means minimum buy-ins can be
smaller than those for onsite
systems.
∙ Customers may find joining a group
effort easier and more engaging than
choosing solar individually.
∙ Lower barriers to entry can enable
participation by new market
segments, including lower-income
customers and energy consumers
who want to try before they buy and
may not fit “early adopter”
demographics.
• Potentially transferable
∙ Those who move have an option to
sell.

Economies of Scale

Opportunities for
Innovation

• Lower soft costs
∙ Soft costs—such as permitting,
interconnection, and customer
acquisition—are spread over larger
project sizes.

• Entrepreneurship
opportunities
∙ There is a wide range
of possible business
models.

• Supporting optimal grid integration
and local economic development via
siting flexibility
∙ With utility input, project sites can be
selected for low-cost grid integration.
∙ Community-scale projects can use
space close to load centers that is
unsuitable for small- or utility-scale
solar, such as municipal rooftops,
schools, brownfields, and highway
medians.
∙ Larger systems are easier to
maintain than several dispersed
small-scale systems and thus have
the potential to produce more energy
at a lower cost.

• Sector interfaces
∙ There are
opportunities for
residential,
commercial, and
municipal
collaboration.
• Community support
∙ Engaging a variety of
stakeholders can help
program
administrators and
hosts give back to
their community.

• Increased grid visibility and focused
interconnection efforts
∙ Utilities can monitor the operation of
several larger arrays instead of
many small systems.

By aggregating customer demand, shared solar programs can reduce financial and technical
barriers to entry and lower costs via economies of scale. For example, shared solar projects
reduce customer acquisition costs by removing the need for individual site assessments for each
participant. Separating energy assets from customers’ residences or businesses also leads to a
number of benefits. In the event a customer moves, his or her solar share can be transferred
separately from his or her residence to a new home within the same utility service territory or
sold to another entity. Since an offsite shared solar array is not physically located behind an
individual shared solar customer’s meter, there are benefits from increased siting flexibility.
Strategic placement on sites such as commercial rooftops, brownfields, and municipal land can
optimize grid operations and aid local economic development.
With utility input, strategic shared solar deployment can also support low-cost grid integration
and provide grid benefits. For utilities, shared solar arrays can function in a more streamlined
manner than smaller, diffuse electricity-generating sources; in addition, because they are more
visible within the community, they exhibit a utility’s commitment to renewable energy.
Shared solar programs can also engage local partnerships and help build community assets. For
example, community-based shared solar market participants can work together to lower
financing costs through spreading fixed costs over a larger pool of capital. Partnerships between
the commercial, municipal, and residential sectors can lead to more creative deployment
opportunities and solar business models.
4
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Despite the many potential benefits of shared solar programs, there are challenges to successful
implementation of these programs. As described in Table 3, customer adoption practices,
additional rate design implementation, and further clarity and uniformity on how to structure a
shared solar program must all be addressed if shared solar is to achieve its full potential.
Table 3. Current Challenges to Shared Solar Programs
Customer Adoption

Rate Design

Program Structure

Added Challenges

• Lack of uniformity
and standardization
of customer
contracts
∙ There are costs to
businesses of
developing
contracts.
∙ A significant amount
of time is often spent
educating customers
on opportunity and
arrangement.

• Billing credit
mechanisms not
available in every
jurisdiction
∙ The benefits of
shared solar depend
on customers
receiving credit for
energy generated by
PV facilities.

• Uncertainty for shared
solar market participants
about the applicability of
federal SEC requirements
for registration and
disclosure for shared
solar projects
∙ If a shared solar offering
is structured as a
security, then it is
regulated by the SEC,
which may be
complicated and costly
(although it may qualify
for an exemption).

• More infrastructure
may be necessary
for off-site systems
∙ E.g., the use of
transmission and
distribution lines.

• Marketing costs
∙ The newness of the
shared solar market
means more
education and
customer-acquisition
costs.

• Unquantified benefits
∙ Clarity on the
distribution and
transmission benefits
and costs of shared
solar will give more
certainty to shared
solar energy credits.

• Uncertain tax credit
applicability
∙ There is some uncertainty
to the applicability of the
25D residential tax credit
to offsite shared solar
models.

• Managing supply
and demand, if
necessary, may be
more difficult to
implement
∙ However,
customers’
combined load
may create a more
balanced load to
offset.
• Additional
complexities in
structuring group
program and
managing group
project
∙ O&M.
∙ Legal and
regulatory filings.
• Additional laws and
regulations may
need to be
implemented.
• Site costs may be
higher for off-site
systems
∙ Might need to
lease or purchase
land or roof space.

Many U.S. companies and jurisdictions have already addressed some of these issues, which has
helped expand the shared solar market. As shown in Figure 2, the number of shared solar
programs has grown from one in 2006 to 41 as of August 2014. 4 These programs span 19 states
and collectively have a maximum program size of at least 172 MW. The Solar Electric Power
Association (SEPA) and the Interstate Renewable Energy Council (IREC) are also tracking
another 16 programs in the planning or proposal stages, which could increase the market
4

SEPA and IREC may use a different classification method for defining community or shared solar programs than
the definition in this report.

5
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Cumulative # of Shared Solar Programs

presence of shared solar to 22 states and a maximum program size of at least 1.3 GW (Campbell
et al. 2014; Campbell and Passera 2014).
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Figure 2. Cumulative number of U.S. shared solar programs, 2006–2014
Source: Campbell and Passera 2014

The potential benefits of shared solar suggest it could play an even larger role in the U.S. PV
market. This report provides a high-level overview of the current U.S. shared solar landscape as
well as an estimate of its market potential. Section 2 discusses the legal and business frameworks
in which shared solar projects currently operate. Section 3 addresses issues currently inhibiting
greater shared solar market expansion, with a particular focus on the issues pertaining to
guidance from the SEC on whether a shared solar project constitutes a security. Section 4
provides an analysis of the market potential of shared solar if the issues limiting greater market
expansion are addressed, followed by conclusions in Section 5.

6
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2 Current Business and Legal Environment for
Shared Solar

This section discusses variations in shared solar business models as well as federal-, state-, and
jurisdictional-level considerations for shared solar.

2.1 Variations in Shared Solar Business Models

Shared solar arrays can be hosted and administered by a variety of entities, including utilities,
solar developers, residential or commercial landlords, municipalities, community and nonprofit
organizations, or a combination thereof. Electricity benefits are typically allocated on a capacity
or energy-production basis. Participants in capacity-based programs own, lease, or subscribe to a
specified number of panels or a portion of the system and typically receive electricity or
monetary credits in proportion to their interest in or share of the project. Energy-based programs
offer participants the opportunity to purchase the output of an array via kilowatt-hour blocks of
generation. More generally, participation can also take the form of owning or leasing an interest
in a shared solar array. Because of the potential for multiple, offsite electricity offtakers, shared
solar programs have the potential to be more flexible than onsite single-user PV business models.
Depending on the regulatory framework, residential, commercial, nonprofit, and municipal
entities may be able to participate. Existing programs have, in some cases, stipulated that a
percentage of the project be allocated specifically for residential or commercial entities, or for
low-income participants. 5
For further detail on the various approaches for shared solar development, see IREC and Vote
Solar (2013). These different business models all aim to enable shared solar participants to
receive a properly allocated share of the benefits of a PV installation. Utilities, developers, and
investors may also find these business models more cost effective. Several federal, state, and
jurisdictional rules have been enacted to facilitate shared solar deployment.

2.2 Federal-level Considerations

The U.S. tax code currently provides for national PV deployment incentives in the form of a 30%
Investment Tax Credit (ITC), eligible in the first year of operation either under Section 25D or
Section 48 of the tax code. The Section 25D credit is for persons using the solar property for
residential purposes and, as currently written, will expire at the end of 2016. The Section 48 ITC
can be used by businesses to offset income from a trade or business (e.g., all commercial and
utility-scale installations and TPO residential, government, or non-profit installations) and, as
currently enacted, will revert to 10% in 2017. Businesses that claim the Section 48 ITC have the
5

Providing low-income individuals more access to the benefits of PV is a continuing effort throughout the industry
(Mueller and Ronen 2015) and specifically within the shared solar space (Passera 2015). The Colorado Community
Solar Gardens Act requires that retail utilities set forth compliance plan proposals for including low-income
customers as subscribers to solar community gardens. Additionally, “the utility may give preference to community
solar gardens that have low-income subscribers” (CO H.B. 10-1342). The standard was later revised to require at
least 5% of an investor-owned utility’s purchases that come from a shared solar facility to be reserved for lowincome subscribers (4 CCR 723-3, Rule 3665, effective June 14, 2014). California’s shared solar legislation also
includes provisions for low-income individuals in its Green Tariff Shared Renewables legislation (SB 43), “which
requires 100 out of 600 megawatts of the program’s capacity to be located in ‘disadvantaged communities’
including those with socioeconomic vulnerability” (Passera 2015, ¶ 14).
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additional benefit of using an accelerated 5-year tax depreciation schedule for the solar asset;
together, the tax credit and depreciation schedule are commonly referred to as “tax benefits.”
The Section 48 commercial tax credit is designed for use by for-profit entities with significant
tax appetite, 6 such as investors, large developers, and investor-owned utilities. The economics of
utility ownership are challenged by a regulatory measure that limits utilities’ ability to pass on
the full advantage of a solar project’s tax benefits to their rate bases. In particular, the Internal
Revenue Service (IRS) currently requires that the benefit of the ITC to utility ratepayers be
amortized over the life of the facility—a process called “normalization”—thereby deferring the
upfront tax benefit and diluting the incentive intended under the federal tax code. Utilities cannot
take the ITC without normalizing the tax benefit. Owing to this normalization issue, many
utilities have not purchased solar assets.
Partnerships and sole proprietorships seeking to use the credit must have a significant source of
passive income. In practice, these limitations may exclude individuals, small developers,
cooperative utilities, municipalities, and nonprofit entities from enjoying the tax benefits.
Qualifying single entities can take advantage of either the Section 25D residential ITC or the
Section 48 commercial ITC. However, shared solar projects that involve multiple entities can
pose challenges to allocating tax credit benefits. In some instances, shared solar projects can be
structured such that a single entity can take advantage of the Section 48 tax credit. For example,
a third-party commercial entity can set up a shared solar business model in which individuals or
businesses lease a portion of a PV system. In this case, the third-party commercial owner uses
the Section 48 ITC as well as the associated project depreciation expense. Individuals cannot use
the Section 48 ITC unless the PV system is being used for a trade or business. Therefore, if a
household uses the energy generated from the PV system they own for personal consumption, 7
they must use the Section 25D tax credit. 8
There are remaining questions about the applicability of the 25D residential credit to shared solar
models. The statutory language of the tax code states that only property that “generate[s]
electricity for use in a dwelling … used as a residence by the taxpayer” may receive a credit
(Section 25D (d)(2)). Based on this language, some shared solar developers had concerns that
individual owners of an offsite shared solar project might be precluded from receiving the 25D
credit because an offsite array ipso facto is not sited on the residence of the participating
taxpayer. The IRS shed some light on this issue when it issued Notice 2013-70 in November
2013 (IRS 2013). Notice 2013-70 provided narrow guidance for a scenario involving offsite solar
6

“Tax appetite” refers to the tax liability or expense a company owes to a state or the federal government which can
be avoided either through a tax credit (i.e., the opposite of a tax expense) or through lowering a company’s income
through depreciation expense deductions. The tax benefits of a typical solar system are relatively sizable compared
with its revenues and initial investment; additionally, owing to economies of scale, it is often necessary to deploy a
significant amount of capital to justify the costs of structuring a solar investment. Therefore, typical solar project
investors are large companies with a big tax appetite.
7
If less than 80% of the use of the PV system is for nonbusiness purposes, only that portion of the expenditures for
such item which is properly allocable to use for nonbusiness purposes can receive the Section 25D tax credit.
However, a PV system used to produce energy for a home office, for example, may use the Section 48 tax credit.
8
Section 48(a)(3)(C) states that eligible property can only include property “with respect to which depreciation (or
amortization in lieu of depreciation) is allowable.”
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panels owned by a single taxpayer who also “owns the electricity transmitted by the solar panels
to the utility grid until drawn from the grid at his residence” and who does not generate
significantly more electricity than is consumed by the taxpayer at her or his residence (IRS 2013,
page 10). While Notice 2013-70 signaled that Section 25D eligibility may extend to a single
taxpayer in such a scenario, it is not clear whether the Section 25D ITC can be more widely
applied to a situation involving multiple taxpayers entering into an offsite shared solar
arrangement with different utility agreement terms. Currently, some groups are working to get
more clarity on this issue.
Finally, there is uncertainty for shared solar market participants about the applicability of federal
SEC requirements for registration and disclosure of shared solar projects. Central to this issue is
whether an interest in a shared solar project is a “security;” if it is, then it is regulated by the SEC
(although its offer may qualify for an exemption). Therefore, structuring a shared solar program
should be carefully considered. This issue is discussed in more detail in Section 3.

2.3 State- and Jurisdictional-level Considerations

Owing to their inherent flexibility, shared solar programs can be structured to work in a variety
of market and regulatory environments. Existing programs differ in their ownership and
management structures, extent of utility participation, size and proximity to participants, target
customer demographics, and mechanisms of participation. State and local market environments
and policy and regulatory considerations often influence the optimal shared solar program
structure for a particular jurisdiction. For example, state securities laws can build on federal
securities laws to impact business model decisions for shared solar projects; interconnection
policies can influence sizing, equipment, and siting decisions for solar arrays; and local
permitting rules can ease or complicate soft costs for shared solar projects. A key question
pertains to the allocation of benefits for program participants. Shared solar programs rely on the
virtual distribution of benefits from the electricity-generating facility to customers. Benefit
allocation can be legislatively enabled through state policy, utility enabled through billing
mechanisms, or distributed locally by proxy.
Enabling legislation commonly takes the form of defined bill credit mechanisms such as VNM,
specific solar tariffs, or holistic statewide shared energy programs that incorporate bill credit
mechanisms or a set tariff. In some cases, such credit mechanisms have become synonymous
with shared solar, and the terms are used interchangeably. However, shared solar programs can
rely on a variety of benefit-allocation methods. VNM and other on-bill credit mechanisms enable
the allocation of benefits from an electricity-generating source that is not directly interconnected
to the electricity meter of the energy consumer. The customer’s meter does not physically roll
backwards when electricity is generated; rather, an agreed-upon credit from a designated facility
appears on the electricity bill to offset electricity production or reduce the total bill. Such credits
take various forms in different jurisdictions, and they can offset electricity bills on the basis of
kilowatt-hour consumption and generation, electricity rate classes, or defined value-of-solar
rates. Well-defined credit mechanisms can be useful for offsite solar arrays benefiting one or
more customers or onsite solar arrays benefiting multiple customers, such as arrays located on
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multi-tenant buildings. 9 Figure 3 provides a summary of enacted, proposed, and expected shared
solar state legislation in February 2015.

Figure 3. Enacted, proposed, and expected shared solar legislation, February 2015
Source: Vote Solar 2015

An overview of common state policies impacting shared solar programs can be found in Table 4.
While all program types described below allow for shared solar implementation, states have
taken a variety of approaches to enabling shared solar programs. For example, basic VNM
legislation enables multiple customers to link their electricity meters to the electricity production
of one shared solar array. More comprehensive statewide shared energy policies may establish
business model frameworks that all shared solar programs in the state must follow, and tackle
additional considerations, such as ownership, solar deployment goals, and reporting
requirements. This table is not meant to be comprehensive or account for all nuances of every
program. A more comprehensive discussion of state-level policies can be found in Appendix A.

9

Other types of meter-aggregation policies (e.g., which allow individual customers to aggregate meters across
multiple buildings or sites) are beyond the scope of this document. More information on other types of net metering
options can be found in a 2013 report issued by the North Carolina Solar Center (Barnes 2013).
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Table 4. Examples of State Policies Related to Shared Solar Programs
Program Type
Group net metering or
VNM

Description
States
Enables the allocation of benefits from an
California,a Connecticut,b
electricity-generating source that is not
Massachusetts, Maine, New
directly connected to a customer’s meter
Hampshire, Vermont
Statewide shared
Establishes a comprehensive shared
California,c Colorado, Delaware,
energy program
renewable energy program in the state
District of Columbia,c
(including VNM or value-of-solar
Massachusetts, Minnesota
provisions)
Incentives
Provides additional financial incentives for
Washington
shared renewable energy programs
a
Restricted to residential and commercial multi-tenant properties.
b
Restricted to state, municipal, and agricultural customers as well as critical facilities.
c
Specific rules are still being considered by the state regulatory commissions.

According to a set of reports produced by SEPA and IREC (Campbell and Passera 2014;
Campbell et al. 2014), 31 of the 57 utility-offered shared solar programs (and 92% of the
capacity allocated for utility-offered shared solar programs) are located in states that have
community solar legislation. Although legislation that sets statewide VNM rules is helpful, it is
not always necessary. In states without explicit VNM legislation or defined shared energy
programs, utilities can still administer shared solar programs through their billing mechanisms.
Benefits from shared solar programs can also be allocated by proxy in the case of joint
ownership; for example, a cooperative apartment complex (co-op) which does not sub-meter
electricity can reduce co-op fees proportionally to offset electricity credits from a shared solar
system.
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3 Addressable Regulatory and Market Issues for
Shared Solar Beyond Legislation

This section discusses regulatory and market issues affecting shared solar, with an emphasis on
SEC classification of shared solar projects as securities.

3.1 Shared Solar Market Maturity and Heterogeneity

Despite the regulatory frameworks that make shared solar available in some states and
jurisdictions, the shared solar business model still faces barriers to greater adoption. Some states
limit the class of customers who can participate in a bill credit mechanism program (e.g.,
Connecticut restricts VNM to municipal, state, or agricultural customers). Other states currently
do not have regulatory frameworks in place that explicitly allow alternative bill credit
mechanisms, such as VNM.
Additionally, there are regional legal and regulatory variations that make it difficult, or costly, to
scale up the shared solar model in an efficient manner. New business models can be challenging
to scale with different market conditions and without homogeneous regulatory frameworks in
place. Standardizing shared solar regulatory frameworks and contracts could create more
transparency and consistency for investors and consumers and lower overall project development
costs. Public awareness also presents an obstacle owing to the cost and time associated with
business marketing and customer acquisition for a business model that may be unfamiliar to
many. Additionally, for shared solar projects that involve multiple owners, different procedures
must be instituted. For example, a co-op structure must determine how operations and
maintenance will be performed on the system. 10
Owing to the infancy of the market, there is also a lack of legal precedent, market research, and
data on project successes. More than half of the shared solar programs currently tracked by
SEPA have been implemented in the past two years or are still in the planning or proposal stages
(Campbell et al. 2014). Operating without legal precedent and market data makes it more
difficult to assess the risks of a project, and this uncertainty can make it more difficult to
convince potential customers or investors to participate. Under these circumstances, investors
may charge a higher rate of return, making project financing more challenging.

3.2 DOE Shared Solar Workshop, October 2013

To evaluate these challenges and identify paths forward, the U.S. Department of Energy’s
(DOE’s) SunShot Initiative hosted a full-day stakeholder workshop entitled Shared and
Community Solar: Getting to Scale in October 2013. The workshop consisted of approximately
80 representatives from the solar industry, utilities, nonprofit and community organizations, and
representatives from the legal and finance fields. Attendees discussed shared solar in the context
of structural, regulatory, financial, and educational hurdles. The focus of the workshop was on
how to seize opportunities to scale up the shared solar market to enable 5 GW of U.S. shared
solar deployment by 2020 (up from approximately 50 MW deployed by 2013). Workshop
10

One solution to this challenge is the establishment of an operations and maintenance trust, an entity established
with a pool of money set aside for the sole purpose of operating and maintaining the PV system.
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attendees identified many of the issues raised previously in this report and emphasized the
importance of utility participation in the design and implementation of shared solar programs. In
general, attendees felt that local stakeholder input is crucial for optimal design of local programs
and that additional education and outreach are needed to convey the potential of shared solar.
However, the top concern raised among stakeholders at the workshop was the uncertainty about
the applicability of SEC requirements for registration and disclosure of shared solar projects.
Community and shared solar models lack a long history of case law upon which to rely for
determining applicable state and federal regulations. Participants felt that increased clarity on
regulations regarding current operating practices can aid the development of replicable business
models and help inform stakeholders, including state policymakers and regulators, in drafting
legislation and rules to support shared solar models.
Central to this issue is whether an interest in a shared solar project is considered a “security”
under the federal securities laws. If it is considered a security and the project fails to qualify for
an exemption, the project is subject to compliance with federal securities laws, as administered
by the SEC, making it more complicated and expensive to structure and develop.

3.3 DOE-facilitated Engagement with the SEC about Shared Solar

Stemming from the shared solar stakeholder workshop held in October 2013, DOE pursued
conversations with SEC staff to help the industry better assess whether various shared solar
financial instruments are considered securities. A stakeholder meeting was held at DOE
headquarters in Washington, DC, on June 27, 2014, in which SEC staff summarized key
clarifications and answered stakeholder questions. 11
The June 27 meeting was primarily focused on discussion of a single no-action letter request
made to the SEC by CommunitySun, LLC (CommunitySun 2011). The CommunitySun letter
can be found in Appendix C, and the SEC no-action response can be found in Appendix D.

11

A list of attendees can be found in Appendix B. The SEC staff members spoke only in their respective individual
capacities about the CommunitySun no-action letter and the general framework of the federal securities laws. Their
views do not necessarily reflect the views of the staff of the Division of Corporation Finance or the Commission
generally or specifically with respect to shared solar projects and the application of the federal securities laws to
these projects. Information contained in this document does not constitute legal advice or an official position by
either the SEC or DOE; this document is for informational purposes only.
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Role and Authority of the SEC
The SEC was established through the Securities Act of 1933 and the Securities Exchange
Act of 1934. These laws were passed in order to “increase information disclosure
surrounding the issuance and trading of securities” following the failure of so-called statelevel “blue sky” laws, which were being circumvented via interstate issuance and trading
(Bailey 2012). The Securities Act of 1933 regulates the offer and sale of securities,
including the initial offering of securities by an issuer to the public. The act requires all
initial offerings to have a registration statement on file with the SEC that discloses
important information to investors. The act also prohibits the sales of and offers to buy
any security for which no registration statement has been filed. The Securities Exchange
Act of 1934 regulates, among other things, the ongoing disclosures provided by
companies that sell securities through registered offerings (Bailey 2012).
Registration and ongoing reports filed with the SEC are designed to protect investors from
fraudulent investment schemes, and registration and compliance can require significant
time and financial investment with administrative and legal cost ranging from tens of
thousands to millions of dollars.
As a result, determining whether a particular offering constitutes a security has significant
securities-laws consequences. The legal determination itself may consume significant
resources. In order to increase certainty regarding the status of an offering, the public may
seek clarity directly from the SEC. The Office of Chief Counsel in the SEC’s Division of
Corporation Finance is available to discuss whether a business model constitutes a
security, and the Office of Small Business Policy, also in the SEC’s Division of
Corporation Finance, can provide guidance on exemptions from registration available
under the federal securities laws. However, businesses may seek more formal assurance
about the status of new proposed financial instruments used in a specific offering. One
method for more formally establishing the SEC staff’s view as to whether an instrument
used for an offering is a security is to seek a “no-action letter” from the SEC’s Division of
Corporation Finance. To do this, individuals or entities provide information regarding a
particular product, service, or action to the SEC staff to determine whether not registering
the offering as a security would constitute a violation of federal securities law. If SEC
staff recommends that the Commission not take enforcement action against the requester
on the facts and representations described in the individual’s or entity’s request, then the
SEC staff may issue a no-action letter (SEC n.d.).
If numerous requests pertain to a single or related set of topics, the SEC may decide to
issue a staff legal bulletin, which applies to a topic more broadly than a letter to one
particular individual or entity. However, the SEC and its staff are not the final arbiters—
as is the case with any law, the courts ultimately decide what is and is not a violation of
federal securities laws.
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3.4 CommunitySun No-action Letter

CommunitySun is a renewable energy developer that sells interests in shared solar installations
via a “SolarCondo 12” framework. Under CommunitySun’s arrangement, a group of customers
collectively owns a PV installation and receives VNM credits on its individual electric-utility
bills. In seeking clarification from the SEC, CommunitySun wanted to make sure that the SEC
staff would not construe an interest in a SolarCondo as a security. In its request for a no-action
letter, CommunitySun argued, among other things, that the purchasers of their SolarCondos had
no expectation of profit, but rather were purchasing a system for generating electrical energy for
their own personal use. This distinction was deemed by SEC to be operative, and it allowed the
SEC to issue the no-action letter.
The Securities Act of 1933 lists different types of securities, including stocks, notes, and
“investment contracts.” If an instrument is determined to fit into one of these categories, it is a
security. To assess CommunitySun’s request for a no-action letter, the SEC focused its inquiry
on whether an interest in a CommunitySun PV project had the properties of an investment
contract, thus qualifying the interests in a SolarCondo as a security. The U.S. Supreme Court
identified four criteria for investment contracts in the case, Securities and Exchange Commission
v. W.J. Howey Co. (1946).
In Howey, the Supreme Court established a test to determine whether an instrument qualifies as
an “investment contract” for the purposes of the Securities Act of 1933. This test, often referred
to as the Howey Test, states that an investment contract has the following criteria:
•

An investment of money

•

In a common enterprise

•

Based solely on the efforts of a promoter or a third party

•

For which there is an expectation of profits.

SEC staff stated that the purchase of a SolarCondo in the CommunitySun shared solar project
meets three of the Howey Test investment contract criteria, but not necessarily the fourth
criterion, as demonstrated in Table 5.
Table 5. Howey Test Application for CommunitySun
Criteria
An investment of money
In a common enterprise
Based solely on the efforts of a
promoter or a third party
For which there is an expectation of
profits

12

CommunitySun Program
Yes. Customers purchase condominium interests.
Yes. Multiple customers are expected to purchase an interest in a single
PV asset.
Yes. The program is to be developed, and the project is to be built and
operated, by CommunitySun or other businesses they hire.
Not necessarily. SolarCondo owners may have many motivations for
purchasing a condominium interest.

“SolarCondo” is a registered trademark of CommunitySun, LLC.
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Because it is not readily apparent whether SolarCondo owners seek profits, as SEC staff
explained, the expectations of the owners and sellers must be determined. 13
In its letter urging an SEC no-action response, CommunitySun pointed to the holding in United
Housing Foundation, Inc. v. Forman, 421 U.S. 837, 847 (1975), which involved investors
buying an apartment in a housing cooperative (condo). In this case the court determined that
there was not an expectation of profit—investors were living in the units, and their purchase was
motivated instead by personal consumption and use.
CommunitySun’s letter also emphasized that its SolarCondos are similar to the Forman
apartments in that they provide a good or service—in this case, electricity—for personal use.
Consequently, CommunitySun contended that their SolarCondo owners did not expect profit out
of the arrangement. This argument appears to have been effective in part because the
SolarCondos bore some resemblance to traditional condominium arrangements that have clearer
and longstanding terms of use related to securities with clearer precedent. 14
In CommunitySun’s case, the company argued that SolarCondo owners participate in the
program for personal consumption; while they may receive credit from the electric utility, the
primary purpose of the arrangement is to provide energy (use) or to benefit the environment
(enjoyment). Because energy is fungible (electrons are indistinguishable whether generated onor offsite), the panels of a SolarCondo owner effectively generate electricity for the owner’s
consumption even if the exact same electrons they generate are not the same as those consumed.
Thus, CommunitySun reasoned, because the primary motivation for participating in the
SolarCondos is personal consumption and not the expectation of profit, CommunitySun’s shared
solar project did not present an investment contract, and therefore interests in the project did not
amount to securities.
Based on the CommunitySun no-action letter, the central questions in determining whether an
interest in a shared solar project is considered an investment contract and therefore a security
appear to be the motivation of the participant and the perception of the financial instrument. How
a customer is compensated for a share of electricity, the documentation of the agreement, and the
marketing of the product may all influence the customer’s motivation and perception. Therefore,
states, jurisdictions, and developers should keep in mind that the way a shared solar
compensation framework is structured and marketed—that is, whether it could be seen or used as
a financial play as opposed to simply providing a mechanism for the use of renewable energy or
credits for that energy at an individual’s meter—can have an impact on whether an interest is
viewed as a security under federal law.
13

Some shared solar developers have approached the Howey Test differently than CommunitySun to argue that
interests in a shared solar project do not constitute a security. For example, rather than focusing on the expectation
of profit, some shared solar programs have been structured to avoid classification as a “common enterprise” (e.g.,
individual panels are sold to participants rather than “a share” of the project). Some developers have also claimed
that their enterprise is not based solely on the efforts of a promoter or a third party because their project is
administered by a democratic association of project participants.
14
SEC staff members noted that the condo or real estate business structure is not necessary in order to successfully
avoid being classified as a security. Note that there are some condo arrangements that are defined as securities; these
include rental schemes and hotel-condo arrangements.
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3.5 Structuring Billing Mechanisms to Avoid Interest in a Shared
Solar Program Being Classified as a Security

A number of state or locally regulated legal structures could be used to create a shared solar
program. In order to avoid SEC oversight, the primary goal and function of a program should be
to provide electricity for personal consumption, not for profit. However, some specific PV
market factors can make this challenging. PV system production and customer consumption both
vary, owing to weather and consumption habits. For example, under a net metering arrangement,
if a PV system produces more than a customer consumes, the energy is metered back to the grid.
Almost all net metering arrangements, including VNM, credit excess electricity that goes back
into the grid against the energy a consumer draws from the grid, in some manner, as long as a
customer’s PV system produces less than they consume over a predetermined period (typically a
year). These arrangements are normally structured on the premise that a PV system that produces
energy equal to or less than the consumption of a customer functions to provide energy for that
customer. While the same electrons generated by a customer’s PV array might not be used by a
particular customer, the intent is still the same. That said, the further a net metered arrangement
departs from the PV asset primarily being used to offset the customer’s consumption, the harder
it becomes to argue that the energy is solely designed for personal use and not profit. 15
In some cases, a small amount of excess generation is produced by the PV system relative to
consumption over a given period owing to variability in weather and consumption habits. Many
net metering programs allow PV systems to be sized slightly larger than a customer’s average or
historic consumption to account for changing weather and consumption habits while still
allowing customers the opportunity to offset as much of their electricity consumption as possible.
In these instances, the utility may or may not provide payment to the consumer for the value of
the excess electricity generated. In such cases, a small payment to a shared solar program
participant for excess generation flowing back to the grid may not necessarily lead to
classification as a security as long as electricity consumption remains the primary goal of the
program. Similarly, reducing system cost through the use of federal or state tax credits, local
rebates, or the value of solar renewable energy credits (SRECs) does not necessarily evince a
shared solar participant’s motivation to seek profit, only to minimize costs. However, high
overproduction and compensation allowances can undercut the argument that a system’s
electricity generation is designated for personal consumption.
Program participants can receive credit for electricity generated from a shared solar project in
various ways. In states with bill-credit-mechanism legislation, customers typically, though not
always, receive a one-to-one credit for each kilowatt-hour the system generates. In programs in
other states, credits may be allocated based on a predetermined value-of-solar rate or tariff. 16 In
either case, participant motivation—consumption versus profit—remains the dominant factor for
15

Relatedly, the distance between the customer and the PV system may matter, especially if the energy transaction
is particularly complex. Most shared solar arrangements currently use utility programs that require a PV system to
be within the same service territory and/or state as the participants. In such cases, the geographic distance between a
customer and a shared solar array is usually relatively proximate. However, the farther a shared solar PV system is
located away from the participants in a shared solar program, the more difficult it may be to argue that the electricity
produced is for personal consumption.
16
A third category of utility programs uses billing mechanisms based on retail rates, or some portion thereof, minus
any service or transmission charges.
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determining whether an interest in a shared solar arrangement will be construed as a security
under federal law.

3.6 Structuring Shared Solar Programs to Avoid Federal Regulatory
Oversight

Developers often provide information to potential consumers on the projected cost savings of a
shared solar project relative to retail electricity prices, the effective rate of return on the cost of
the system, or the system’s payback period. How a program is marketed can make a difference in
the determination of whether the product is a security. If a shared solar product is marketed
primarily as a profit-generating program, it is more likely to come under SEC scrutiny. If a
developer does not want its product classified as a security, the primary benefit of program
participation should be marketed for reducing a customer’s retail electricity bill.
Shared solar offerings that are classified as securities can still be offered and sold, so long as they
are either registered with the SEC under the Securities Act of 1933 or they qualify for an
exemption from registration. There are several available exemptions from registration under the
Securities Act of 1933. The most relevant exemptions for shared solar programs include Rule
506 of Regulation D (CFR, §230.506) (more specifically Rules 506(b) and (c)), Rule 504 of
Regulation D (CFR, §230.504), the intrastate offering exemption, and exemptions related to
nonprofits.
By far, the most widely used exemption from registration is Rule 506(b) of Regulation D. Rule
506(b) allows an entity to raise an unlimited amount of capital from an unlimited number of
“accredited investors.” 17 Up to 35 non-accredited individuals may also participate in a Rule
506(b) offering, so long as they have a certain amount of financial sophistication and are
provided a certain disclosure document. No advertising is allowed, which may make finding
interested investors problematic. The Rule 506(c) exemption is similar to Rule 506(b), but it
allows an issuer to engage in general solicitation and general advertising to offer and sell their
securities, so long as sales are made only to accredited investors and the issuer takes reasonable
steps to verify that the investors are accredited investors.
Another potential exemption from registration for shared solar projects is Rule 504, which allows
an issuer to raise up to $1 million per year. Unlike the Rule 506(b) and (c) exemptions, issuers
relying upon Rule 504 must comply with the state registration requirements for each state in
which they offer or sell their securities. General solicitation and general advertising to find
investors are usually not permitted under Rule 504.
Most current shared and community solar programs may qualify for the intrastate offering
exemption under Section 3(a)(11) of the Securities Act of 1933. To qualify for the intrastate
17

Accredited investors are wealthy individuals who fall into the following categories: 1) generate individual income
in excess of $200,000 per year (or joint income with their spouse in excess of $300,000 per year) in each of the two
most recent years and have a reasonable expectation of reaching the same income level in the current year; 2) have a
net worth exceeding $1 million (excluding the value of their home equity in their primary residence); and 3) any
director, executive officer, or general partner of the issuer of the securities being offered or sold, or any director,
executive officer, or general partner of a general partner of that issuer (SEC 2013).

18
This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.

offering exemption, an issuer must be organized in the state where it is offering its securities,
carry out a significant amount of business in that state, and make offers and sales only to
residents of that state. Rule 147 provides issuers with a safe harbor and clear guidelines on how
to conduct a valid intrastate offering. Specifically, 80% of the proceeds of the offering, gross
revenues, and assets must come from in-state activity. Additionally, the issuer can only advertise
in that state, 18 shares cannot be sold outside the state within 9 months from the original date of
purchase, and all state registration requirements and securities regulations apply. While many of
these requirements do not pose a problem for individual shared solar projects, they may make it
difficult to scale a shared solar business and may limit a business’s operational effectiveness.
Nonprofit solar developers that qualify under Section 501(c)3 of the tax code may also be
exempt from SEC registration under Section 3(a)(4) of the Securities Act of 1933 because, by
definition, these organizations do not have any profits. However, there are currently few
nonprofit developers operating in the United States. Additionally, relying on a nonprofit
developer may also create challenges if the shared solar project uses a TPO model, in which the
customers lease or contract for electricity rather than owning the underlying assets. 19
Applicable federal securities regulations will vary depending on a shared solar program’s design.
A variety of current shared solar developers are approaching the Howey Test differently to argue
that an interest in their program does not constitute a security. 20 However, even if an interest in
certain shared solar programs is a security, for federal purposes, the program can still operate if it
complies with federal securities laws. As shared solar business models become more prominent,
precedents are likely to form and guidance will become clearer.
In 2012, the federal government passed the Jumpstart Our Business Startups (JOBS) Act,
attempting to “cut the red tape” and make it easier for small investments to comply with federal
securities regulations. Title II of the JOBS Act modifies Rule 506 of Regulation D to allow
issuers to engage in “general solicitation and advertising” to find accredited investors. Title III of
the JOBS Act, concerning “crowdfunding,” allows companies to raise up to $1 million per year
from individual investors with fewer regulatory requirements.

3.7 Regulations Beyond Federal Securities Laws

In addition to complying with federal securities laws administered by the SEC, shared solar
projects, to the extent they involve the offer or sale of securities, will also be subject to state
securities laws in every state where an offering or sale is made. While a majority of states also
follow the Howey Test in their definition of a security, approximately 17 jurisdictions apply a
broader test called the “risk capital test” (Kassan 2015; Blomberg and Forcier 2005). 21

18

Internet advertisement must have clear statements saying that the instrument is only available in the selected state.
In a TPO model, a nonprofit’s participation in certain financial transactions may preclude investors from receiving
a federal tax credit.
20
See footnote 13.
21
The risk capital test has been adopted in some form by the following 17 jurisdictions: Alaska, Arkansas,
California, Georgia, Guam, Hawaii, Illinois, Michigan, New Mexico, North Carolina, North Dakota, Ohio,
Oklahoma, Oregon, Washington, Wisconsin, and Wyoming (Cutting Edge Capital 2015).
19
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In 1959, to pay for a portion of building a country club in Marin County, California, developers
sold charter memberships in the club. Charter membership gave individuals the right to use the
club’s facilities but did not entitle the individuals to any profit or ownership in the club. These
memberships were not considered securities under the Howey Test because members did not
receive a financial return--only the benefit of club access. However, the California Supreme
Court ruled that these memberships were securities in the case Silver Hills Country Club v.
Sobieski because the issuance fell under the purview of the regulatory intent of the California
Corporate Securities Act (Silver Hills Country Club v. Sobieski 1961). “The court found that the
investors were risking their capital in expectation of receiving the benefits of club membership,
which was in the control of the issuers of the membership. Notably, the court stated the ‘act
extends even to transactions where capital is placed without expectation of any material
benefits’” (Cutting Edge Capital 2015, ¶ 31). The court felt that the judicial system must look
through “form to substance” in order to protect the public from schemes to attract “risk capital.”
In Silver Hills Country Club v. Sobieski the California Supreme Court established the following
criteria, often referred to as the “risk capital test,” to determine whether an instrument qualifies
as a security (Cutting Edge Capital 2015):
•

Funds are being raised for a business venture or enterprise

•

The transaction is offered indiscriminately to the public at large

•

The investors are substantially powerless to affect the success of the enterprise

•

The investors’ money is substantially at risk because it is inadequately secured.

There still exists some uncertainty regarding how the risk capital test should be applied. In the
1986 California Supreme Court case People v. Figueroa, the court noted, “the corporate
securities laws do not contain an ‘all-inclusive formula’ by which to test the facts in every case.
And the courts have refrained from attempting to formulate such a test. …In arriving at a
determination, the courts have been mindful that the general purpose of the law is to protect the
public against the imposition of unsubstantial, unlawful and fraudulent stock and investment
schemes and the securities based thereon” (Section 736). In most jurisdictions, the risk capital
test is used in conjunction with the Howey Test: if an instrument meets the definition under
either test, it is generally deemed to be a security.
Regardless of whether they involve the issuance of a security, shared solar projects are also
covered by many other federal, state, and local laws. For example, state laws governing real
estate and fraud may apply to all types of shared solar projects. Shared solar programs may also
fall within the jurisdiction of the regulations administered by a public utility commission (e.g.,
rate structures, program-specific tariffs and/or fees, and power purchase agreement usage).
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4 Shared Solar Market Deployment Potential

This section provides an estimate of the customer market expansion potential that shared solar
could provide to the distributed PV market from 2015–2020. The analysis relies upon existing
analyst projections of distributed PV installations and infers the additional deployment levels that
can be achieved through expanding the available PV system customer base. 22 This section also
discusses factors not included in the analysis that could cause the shared solar market to be
greater than these estimates.
This analysis does not attempt to calculate the potential rooftop and land area available for
shared solar. Several analyses have been conducted previously (Denholm and Margolis 2008;
Macknick et al. 2013) showing that the available U.S. rooftop and land area could host hundreds
of gigawatts of distributed PV installations; shared solar is merely an ownership structure that
can be used to build nearly all of these installations. This analysis assumes that rules and
regulations are implemented to allow enough shared solar to be deployed in all states rather than
limiting the market potential to states that currently allow VNM or other energy crediting
mechanisms. Finally, this analysis relies on market projections of PV system potential across the
United States from a variety of sources. We did not perform our own independent market
projection through detailed market modeling of factors such as renewable portfolio standard
(RPS) requirements, future competitiveness of PV system electricity cost to retail rates, or local
supply chains.
Market potential for shared solar was calculated separately for the residential and non-residential
PV markets. For each market segment, customers were identified that currently cannot
practically host an onsite PV system (either as a PV system owner or through a TPO model).

4.1 Residential Market

Residential customers not able to host a PV system are assumed to meet one of the following
criteria: 1) households that do not own their building (i.e., renters), 2) customers in buildings
with more than three stories, or 3) those living in a building with insufficient roof space to host a
PV system. As shown in Figure 4, the percentage of renters in the U.S. housing market was
roughly 50% between 1920–1940 and has been around 35% since the 1970s. Here we assume the
percentage of renters remains at 35% over the next decade.

22

Any cannibalistic shared solar deployment (i.e., deployment that would have occurred otherwise through
traditional onsite PV generation) is not calculated. In other words, this analysis does not estimate whether customers
who have the ability to host an onsite PV installation will instead opt for a shared solar program.
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Figure 4. Historic percentage of U.S. housing units occupied by renters
Source: Mazur and Wilson 2011

Landlords do not typically purchase the electricity for residential units and may not directly
benefit from lower electricity payments. Tenants do not own the properties they inhabit and may
not have the ability to authorize an onsite PV array, or, because they are only temporary
occupants of the property, long-term investments may not make financial sense. This “split
incentive” makes it difficult for either party to be motivated to purchase a PV system for rental
property. Shared solar offers a way for renters to harness the benefits of solar deployment.
Shared solar also may be a suitable option for property owners living in buildings without
sufficient access to roof space for PV. High-rise buildings and/or multi-unit housing can present
barriers to customers hosting a PV system because individual owners typically do not own a
specified portion of the roof space. Additionally, the roof space per household is frequently very
small, particularly for high-rise buildings, meaning that the proportional electricity production
credit allocation per unit owner will likewise be small. It is also very difficult to install PV
systems on buildings with four or more stories because typically the material either has to be
brought onto the roof through the interior of the building or outside by special, expensive
equipment (such as a crane). As shown in Figure 5, approximately 37% of households are
occupied by renters or by owners who live in buildings with four or more stories. 23

23

In addition to buildings with four or more stories, shared solar is ideal for residential households in multi-unit
buildings. The underlying data in Figure 5 also include information segmenting buildings by “# of units in
structure.” Based on these data, approximately 36% of U.S. households are in buildings with five or more units.
Unfortunately the data either separate buildings by “# of stories” or “# of units.” Therefore, the structures cannot be
segmented using both screens at once. That said, there is likely a large overlap between buildings with more than
four stories and buildings with more than five units.
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Figure 5. U.S. households by units in structure, stories in structure, and renter/owner occupation
Source: HUD and DOC 2013

Of the 63% of households that are owner occupied and in a building of less than four stories, we
estimated how many of them had sufficient roof space to site a PV system. LiDAR rooftop data
from the U.S. Department of Homeland Security were analyzed in 167 U.S. regions (see map in
Appendix E). The data processed cover an area with a population of 100.1 million (33% of the
population of the lower 48 states) and roof area of 7.7 billion square meters, including 13.1
million city buildings and 13.8 million rural and suburban buildings. 24 Data were unavailable to
determine which buildings within the data set were “residential.” Therefore, those with a
footprint less than 5,000 square feet were assumed to be “residential” based on previous analysis
from Ong et al. (2012).
As an initial step, the data were analyzed to determine how many buildings meet the following
requirements to host a PV system:
•

Shade and slope thresholds enabling PV modules to receive sunlight for an acceptable
period 25

•

A roof facing flat, south, east, southeast, west, or southwest--also to ensure that PV
modules receive sunlight for an acceptable period 26

•

A minimum of 10 square meters of contiguous area meeting the above requirements.

It is estimated that 10 square meters of contiguous roof space are sufficient to install a 1.5-kW
PV system, assuming an average module efficiency of 15%, which is in line with 2014 average
multicrystalline module efficiencies of 15%–16% (Munsell 2014). The 1.5-kW system threshold
24

We do not have a statistical breakdown for the entire United States of building stock separated into city, rural, and
suburban areas. However, as of 2010, approximately 31% of the population was located in cities, and 69% of the
population was located in rural or suburban areas (National Center for Education Statistics 2006; U.S. Census
Bureau 2010).
25
The acceptable period represents the minimum amount of time required for the roof to produce 80% of potential
generation. The number of hours differs by location. For more detail, see Melius et al. (2013).
26
In the northern hemisphere, the sun’s path goes from southeast to southwest.
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Cumulative Capaity

was chosen because a significant portion of U.S. residential systems are installed at or below this
capacity. Although residential systems can range significantly in size, they are typically assumed
to be less than or equal to 10 kW in capacity (Sherwood 2014). While the average size of
systems less than or equal to 10 kW is 4.9 kW, 19% of the systems have capacities between 1.5
kW and 3 kW, as shown in Figure 6.
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Figure 6. Cumulative percentage of U.S. PV systems less than or equal to 10 kW, by number of
systems and capacity
Source: OpenPV Database 2014

This indicates that setting the threshold at 3 kW versus 1.5 kW would exclude 19% of currently
installed U.S. systems sized at 10 kW or less. Further, DOE’s A Guide to Community Solar
estimates the average size of a customer’s portion of a shared solar installation is between 0.5
kW and 4 kW (Coughlin et al. 2010), and SEPA’s recent survey of community solar programs
found that the average residential participant purchased 1.7 kW of capacity (Campbell et al.
2014).
Based on the thresholds outlined above, the analysis indicates that 81% of residential buildings
have enough suitable roof space to host a 1.5-kW PV system. 27 Some variability exists within the
data depending on the region of the country. For example, given a minimum threshold of 10
square meters, only 73% of residential buildings in the Northwest satisfy the minimum threshold
requirements outlined above compared to 86% of residential buildings in the Southwest.
When accounting for a residential building’s ownership, number of stories, and availability and
suitability of roof space, we estimate that only 51% of households can install a 1.5-kW PV
system. 28 In other words, shared solar has the potential to double the residential market by
27

The larger the system desired, the fewer buildings that meet the minimum contiguous area requirement. In a
preliminary analysis, using a smaller sample of LiDAR data, we set three different thresholds for minimum
contiguous areas of roof space: 10 square meters, 20 square meters, and 30 square meters. Based on these thresholds
the analysis indicated that 79%, 58%, and 39% of buildings 5,000 square feet or less can host a PV system on 10
square meters, 20 square meters, and 30 square meters of contiguous roof space respectively. That said, the larger a
system the less likely it would need to be contiguous. Additionally, as PV manufacturers increase average panel
efficiency over time the necessary roof space required to host a PV system decreases.
28
The 49% value is derived by multiplying the 63% of households comprising non-renters living in buildings of less
than four stories by the 81% of residential buildings that can host a 1.5-kW PV system.
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offering PV to the 49% of households that—owing to shading, roof suitability and size, or
ownership—cannot host a PV system.

Annual U.S. PV Demand (GW)

To assess the near-term market potential of onsite residential PV, we collected analyst
projections of the U.S. residential market. These estimates project until the year 2017, after
which we kept demand constant, as shown in Figure 7.
3.0
Historic

2.5

Projection

2.0
1.5
1.0
0.5
0.0

2010

2011

2012

2013

2014E

2015P

2016P

2017P

2018P

2019P

2020P

Figure 7. Historic and projected U.S. residential PV deployment
Note: 2010–2017 data represent the median historic and projected deployment numbers from collected analyst
projections. It is assumed that deployment levels remain flat from 2018–2020.
Sources: Lee et al. 2015; BNEF 2015; SEIA and GTM 2014

While shared solar has the potential to double the residential PV market (as outlined above), net
metering caps, limited state PV incentives, and the growth rate of this new financial business
model are likely to bound deployment in the next five years.
Net metering, as discussed in Section 3, is a billing mechanism that allows customers to receive
credit on their utility bills for energy generated from a PV system. Net metering caps limit the
total amount of net metered generating capacity that can be installed in a state or utility service
territory. A recent National Renewable Energy Laboratory (NREL) report found that a little over
half of states with net metering policies have caps on their net metered capacity; several more
states without caps have triggers that enable net metering to be reviewed. The report also found
that “a handful of states could reach current cap levels by 2018” (Heeter et al. 2014, page 33).
At the state level, the RPS has proven to be one of the most significant drivers of renewable
energy deployment in the United States. An RPS, also called a renewable electricity standard
(RES), requires electricity suppliers to purchase or generate a targeted amount of renewable
energy by a certain date. Although design details can vary considerably, RPS policies typically
enforce compliance through penalties, and many include the trading of renewable energy
certificates (RECs). As shown in Figure 8, 23 states and Washington, DC, had RPS policies with
specific solar or distributed-generation provisions as of September 2014 (DSIRE 2014).
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Figure 8. State RPS regulations with solar and distributed-generation (DG) set-asides
Source: DSIRE 2014

As an alternative to RECs, states have incentivized PV deployment through upfront cash grants,
performance-based cash grants, state and local tax credits, and feed-in tariffs. Local jurisdictions
without strong state solar mandates (e.g., Austin, TX) have developed solar initiatives as well.
These programs either have limited funding or respond to market oversupply relative to RPS
requirements; therefore, a portion of future PV demand is limited by incentives and RPS
mandates. This may be particularly relevant post-2016, when the 30% federal residential ITC
expires, the federal commercial ITC is reduced to 10%, and projects must rely more heavily on
state funding or revenue through the trading of RECs.
Recently, PV systems have been installed in certain U.S. markets (e.g., Hawaii, California)
without the need for state or local incentives, either because of relatively high retail electricity
rates in those markets, relatively low system costs, or a combination of both factors. As shown in
Figure 9, in the fourth quarter of 2013, only 37% of distributed PV systems installed in
California received assistance from the California Solar Initiative (CSI), the state’s largest
incentive program. This was down from 89% just 2 years earlier, while the overall capacity of
distributed PV systems installed in California has grown substantially over the same period.
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Figure 9. Distributed PV systems installed in California, with and without incentives, by quarter
Sources: CSI 2015; SEIA and GTM 2014

As state and local incentive programs wind down or exhaust their budgets, many analysts expect
a larger share of systems to be installed with only the federal incentives. However, given that
many systems are still expected to require state incentives (with limited budgets) to be
financially viable, and that net metering caps may also constrain distributed PV in certain areas,
we model two scenarios: one in which 50% of U.S. distributed PV demand is capped by these
factors (i.e., 50% of the market will not grow despite the potential for new customers provided
by shared solar programs), and one in which future demand is not capped by these potential
limitations. 29
To estimate the rate at which it takes a new financial business model to develop fully within the
residential PV market, we examined the time it took the TPO business model to reach its peak
percentage of the market. 30 Residential TPO, which in large part started in 2006 with the
founding of SolarCity, solved many of the barriers to PV adoption for homeowners. However, it
took 6 years for TPO’s market share to reach a relatively steady state (Figure 10).

29

Some of that limited demand could be satisfied by shared solar, but it would not be additive growth. We do not
consider the 50% limitation to be an exact amount; rather it is an estimate for the order-of-magnitude impact on
these limitations. Given the many uncertainties to future market demand—including uncertainty in analyst
projections, changing funding levels for state incentive programs, future revisions to net metering caps, and potential
RPS changes—a more accurate number would be difficult to calculate.
30
Under the TPO arrangement, a third-party entity purchases, owns, and operates the PV system on the roof or
property of a home or business. In exchange, the homeowner or business signs a long-term contract (15–25 years) to
lease the system or purchase the electricity generated by the system (under a power purchase agreement), typically
at a rate less than the price of retail electricity rates. The homeowner or business benefits from onsite PV generation
at or below electric utility costs, but without the upfront outlay of capital or any complications associated with
operating a system.
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Figure 10. TPO percent of total residential PV market (systems less than or equal to 10 kW), United
States and California
Sources: CSI 2015; Barbose et al. 2014

The shared solar marketplace will need to develop in many of the same ways that the TPO
market developed, such as expanding shared solar businesses nationwide, promoting customer
awareness of a new financial product, and changing some state and local laws to accommodate
the new business models. We assume shared solar will go through this growth process over a
similar period, estimating that the residential shared solar market will require 6 years (from
2015–2020) to reach full maturity, growing from 15% of its potential in years 1–3 to 35% in year
4, 65% in year 5, and 100% in year 6.
We calculated the market potential of shared solar for 2015–2020 with the data sets described
above using the following equation:
Equation 1. Shared solar deployment
= Onsite Deployment 𝑦𝑦𝑦𝑦 ×

% Unable to Deploy
× % Market Maturity𝑦𝑦𝑦𝑦 × State Level Constraints
% Able to Deploy

Where:
• Onsite Deploymentyear = the projected onsite deployment level in a given year (see Figure 7)
• % Unable to Deploy = the percentage of customers unable to deploy onsite PV
• % Able to Deploy = the percentage of customers able to deploy onsite PV
• % Market Maturityyear = the percentage of full potential the market has reached in a given year (see
Figure 10)
• State Level Constraints = state-level factors constraining the market, such as net metering caps or limited
state incentives (either 50% or no limit)

Based on these assumptions, we estimate that, from 2015–2020, cumulative shared solar
installations could constitute 3.1–6.3 GW of PV for residential customers, including 1.3–2.6 GW
in 2020 alone (Figure 11). This could represent an additional $4.7–$9.3 billion of cumulative
investment. 31
31

This amount is quoted in 2010 dollars. The investment figure assumes that shared solar installations have prices
similar to onsite commercial systems. The analysis also assumes that system prices decrease on a straight line
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Figure 11. Estimated PV market potential of onsite and shared solar PV for residential customers

4.2 Non-residential Market

The calculation of shared solar market potential for non-residential customers is similar to the
residential calculation. First we identified customers unable to host a PV system, and then we
used non-residential PV market projections from a range of analysts, limited the growth
trajectory of the shared solar market, and calculated the results. Non-residential customers unable
to host a PV system were assumed to meet one of the following criteria: 1) businesses in
buildings with more than five establishments (e.g., malls); 2) businesses in buildings of less than
10,000 square feet with two to five establishments; and 3) businesses in single-establishment
buildings under 10,000 square feet with insufficient roof space to host a PV system of adequate
size.
Unlike the residential analysis, the non-residential shared solar market analysis does not assume
that ownership in the non-residential space is a requirement for hosting an onsite PV system. Not
owning a building or property can be an impediment to hosting a PV system for many
businesses, particularly for businesses uncertain as to how long they will remain at that location.
Shared solar can play a role in resolving some of these issues. However, many businesses have
successfully solved these issues and worked with their landlords to install PV. 32 Therefore, we
did not assume that ownership is a limiting factor to hosting a PV system.
Instead, the analysis focuses on non-residential customers with insufficient access to roof space
for PV. High-rise buildings and/or multi-unit properties are also problematic for individual selfgeneration because individual business owners typically do not own a specified portion of the
roof space. Additionally, the roof space per individual business owner is likely very small,
particularly for high-rise buildings.
between the 2014 NREL commercial system benchmarked price of $2.38/W (Feldman et al. 2014) and the SunShot
target of $1.25/W (DOE 2012).
32
For example, Staples has added standard language to all the new leases it signs with property owners since 2007 to
facilitate installing PV on its stores; additionally, they have contracted directly with one of their building owners,
Hartz Mountain, to purchase electricity generated from an onsite PV system also owned by Hartz Mountain
(Feldman and Margolis 2014).
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For this analysis, we assume that a business will not install a system on its roof unless that
system can generate at least 20% of its energy demand. Based on data from the U.S. Energy
Information Administration’s Commercial Building Energy Consumption Survey (CBECS), on
average, a PV system serving 20% of the energy demand for a building will use approximately
15% of a building’s square footage. 33 While non-residential buildings could also install a 1.5-kW
system, which is the minimum threshold set in the residential analysis, businesses will most
likely not go through the hassle of installing an onsite PV system unless it is of sufficient value
to them. Even if they did install such a small system, a shared solar program would offer them
the additive ability to offset a reasonable portion of their electricity demand. The 20% minimum
threshold also conforms well to the minimum threshold set in the residential market in terms of
the amount of energy it can offset. 34
Businesses with sufficient energy consumption could feasibly virtual net meter an entire system
on a different property, without the use of a shared solar structure. 35 A SEPA survey (Campbell
et al. 2014) found that the average shared solar system size was approximately 250 kW (1.7 kW
per customer, 147 participants). CBECS data indicate that, on average, a PV system larger than
250 kW would be needed to generate at least 20% of the energy consumption for buildings of
more than 100,000 square feet (EIA 2006). Therefore, we also assume that buildings greater than
100,000 square feet in size, with fewer than five establishments, will not use a shared solar
program (that is, either they will host a system themselves or virtual net meter an entire system).
Based on these assumptions, we divided buildings into categories by size and number of
establishments and then used LiDAR data to determine what percentage of non-residential
customers could host a PV system that would support at least 20% of their demand. This
information is summarized in Figure 12.
When accounting for the number of units in a commercial building, its square footage, and the
availability and suitability of roof space, we estimate that only 52% of businesses can install a
PV system that will support at least 20% of their demand. In other words, shared solar has the
potential to double the commercial market by offering PV to the 48% of businesses that cannot
host a PV system.

33

There is a difference between a building’s square footage and the square footage of its roof, most notably for
multi-story buildings. However, CBECS data segment buildings either by “# of stories” or by “building floor space.”
Therefore, the structures cannot be segmented using both screens at once. That said, according to CBECS 1995
survey data (EIA 1995), 66% of commercial buildings are one floor.
34
A 1.5-kW rooftop PV system in Kansas City, Missouri, will generate approximately 19% of the average U.S.
household electricity consumption (EIA 2015), assuming a panel tilt of 25 degrees and a derate of 0.81, as calculated
by PVWatts (version 1).
35
Virtual net metered projects do not necessarily fall into the category of shared solar. Shared solar programs have
multiple participants, each with an interest or share in a PV system, while not all uses of VNM benefit multiple
customers.

30
This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.

Commercial
Buildings

Building size

0 - 10,000 sq. ft.
57%

% of total
buildings

# of
businesses
in building

Single est.
35%

% of market

>1 est.
22%

Can host PV
system serving
20% of load
29%

Suitability
of roof
(LiDAR
data)
% of market

10,000 - 100,000 sq. ft.
36%
5 or fewer est.
20%

Not enough
space per est.
22%

Cannot host PV
system serving
20% of load
6%

>5 est.
16%

Can host PV
system serving
20% of load
20%

Not enough
space per est.
16%

Cannot host PV
system serving
20% of load
0%

>100,000 sq. ft.
7%
5 or fewer est.
2%

>5 est.
5%

Can host PV
system serving
20% of load
2%a

Not enough
space per est.
5%

48% of commercial buildings that
cannot host a PV system could use
shared solar

Figure 12. Percentage of non-residential customers that cannot host a PV system owing to
minimum square footage (sq. ft.) thresholds, or too many establishments (est.) in building
Note: percentages do not necessarily add to 100% due to rounding.
a

Based on average energy consumption, buildings larger than 100,000 square feet that cannot host a PV system
have the ability to virtual net meter an entire system and thus do not need a shared solar program.
Source: EIA 2006

Annual U.S. PV Demand (GW)

To assess the near-term market potential of onsite non-residential PV, analyst projections of the
U.S. non-residential market were collected. These estimates project until the year 2017 after
which we kept demand constant, as shown in Figure 13.
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Figure 13. Historic and projected U.S. non-residential PV deployment
Note: 2010–2017 data represent the median historic and projected deployment numbers from collected analyst
projections. It is assumed that deployment levels remain flat from 2018–2020.
Sources: Lee et al. 2015; BNEF 2015; SEIA and GTM 2014

While shared solar has the potential to double the non-residential PV market (as outlined above),
limited state PV incentives and the growth rate of this new business model are likely to bound
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deployment in the next 5 years in the same manner assumed in the residential sector. Therefore,
we also model two non-residential scenarios: one in which 50% of U.S. distributed PV demand
is capped by these factors, and one in which future demand is not capped by these potential
limitations. Additionally, we estimate that the shared solar market for non-residential customers
also will require 6 years (from 2015–2020) to reach full maturity--growing from 15% of its
potential in years 1–3, to 35% in year 4, 65% in year 5, and 100% in year 6.
Based on these assumptions, as outlined in Equation 1, we estimate that from 2015–2020 shared
solar could cumulatively install 2.4–4.7 GW of PV for non-residential customers, including 1.0–
2.0 GW in 2020 alone (Figure 14). This could represent an additional $3.5–$7.0 billion of
cumulative investment. 36
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Figure 14. Estimated PV market potential of onsite and shared solar for non-residential customers

Combining the potential market penetration of the shared solar business model in the residential
and non-residential sectors, as shown in Figure 15, we estimate that shared solar could represent
32%–49% of the distributed PV market in 2020, growing cumulative PV deployment by 5.5–
11.0 GW and representing $8.2–$16.3 billion of cumulative investment. This is slightly higher,
but in line with, the New York State Energy Research and Development Authority estimate that
shared solar may contribute 20% of total PV capacity in New York (NYSERDA 2014). The 5.5–
11.0 GW estimate is also significantly higher than the combined current state mandates in
California (600 MW), Colorado (6 MW per year, or 36 MW from 2015–2020), and Minnesota
(all public utilities must set up a program, but no minimum capacity is set).

36

This amount is quoted in 2010 dollars. The investment figure assumes that shared solar installations have prices
similar to onsite commercial systems. The analysis also assumes that system prices decrease on a straight line
between the 2014 NREL commercial system benchmarked price of $2.38/W (Feldman et al. 2014) and the SunShot
target of $1.25/W (DOE 2012).
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Figure 15. Estimated PV market potential of onsite and shared solar distributed PV capacity

4.3 Upside Potential of Shared Solar

There are several reasons why the market for shared solar could be larger than estimated in
Figure 15. Shared solar systems are typically larger than onsite residential PV, bringing
economies of scale and likely lowering system prices. Thus, customers may choose shared solar
over onsite generation, owing to a better economic value proposition.
Additionally, the LiDAR data may overestimate the number of buildings that can host a PV
system because these data do not take into account roof age, condition, and building material,
which may prevent some buildings from installing PV, at least in the short term. In the long term,
building owners may choose to install PV when their roofs are replaced, but some customers
may not want to wait.
As mentioned previously, many businesses lease rather than own their property; while some
businesses have worked successfully with their landlords to install PV, many businesses have
been unable, owing to lack of consent or a tenant company’s fear that it will not remain in that
space for the economic life of the PV asset. Shared solar solves this problem because the
business can transfer the virtually net metered energy to its new location.
Shared solar is also potentially more attractive because it is more fungible than ownership of an
onsite PV facility. Having an easier exit option over the lifetime of the solar investment may
make it more attractive to potential customers. Finally, installation of onsite generation may be a
barrier to some potential customers with suitable roof space who prefer not to host a PV system;
customers may not want construction, operations, and maintenance related to a PV system on
their property or may have concerns about the effect a PV system has on the aesthetics of their
property. Because shared solar overcomes many obstacles that have prevented many customers
from adopting onsite PV, the market impact of shared solar may be greater than is estimated in
this analysis.
With that said, the shared solar market may not achieve the deployment estimates in Figure 15.
This analysis depends on states and utilities adopting enabling legislation and practices that
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support shared solar programs. Businesses must also be formed--or grow--to develop a shared
solar marketplace, creating programs that work within existing securities regulations to raise
funds in an efficient manner. Additionally, more transparency and standardization within the
industry must occur to attract enough customers and investors. Finally, U.S. customers must be
convinced that shared solar programs are viable alternatives to receiving energy from other
sources, such as standard utility service.
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5 Conclusion

Shared solar business models allow multiple energy consumers to share the electricity benefits of
one PV array. Fundamentally, these models remove the need for a spatial one-to-one mapping
between distributed PV arrays and the energy consumers who receive their electricity benefits,
thus expanding the potential customer base for PV to 100% of homes and businesses. As is the
case with virtually all scenarios of PV deployment, technical barriers must be overcome in order
to meet a significant portion of electric demand using solar. However, shared solar business
models come with a number of potential benefits, some of which may overcome a portion of
these technical issues. By aggregating customer demand, shared solar programs can reduce
financial and technical barriers to entry and reduce costs via economies of scale. Separating
energy assets from customers’ residences or businesses also leads to a number of benefits. In the
event a shared solar customer moves, his or her solar share can be transferred separately from his
or her residence to a new home within the same utility service territory or sold to another entity.
Shared solar arrays allow for increased siting flexibility: strategic placement on sites such as
commercial rooftops, brownfields, and municipal land can aid local economic development.
With utility input, strategic deployment can also aid grid integration. For utilities, shared solar
arrays can function as a more streamlined and visible electricity-generating source than many
smaller systems. By engaging community stakeholders, shared solar can help build community
assets.
Shared solar remains a small—but growing—model for deploying PV systems. Currently, there
are several issues that governments, utilities, and the solar industry can address to accelerate the
shared solar market. Enacting enabling legislation in more jurisdictions and creating greater
standardization and transparency will attract more investors and customers, expedite the
development process, and allow businesses to expand more easily into new regions. As these
new business models and legal frameworks are established, continued attention to compliance
with the federal securities laws and consultation with the SEC where necessary will create more
confidence within the market, and it will reduce restrictions, delays, and costs.
Shared solar is not the only manner in which the PV market can grow. The technical, economic
and market potential of traditional on-site PV are significantly larger than its current installed
capacity. However, distributed deployment strategies only directed towards on-site, singlecustomer systems limit the speed and flexibility at which PV can be deployed in the United
States, and potentially increases the cost. If measures are properly instituted to allow for and
encourage shared solar business models, the potential growth for PV is tremendous. We estimate
that 49% of households and 48% of businesses cannot host a PV system of adequate size on their
property or virtually net meter an entire system themselves. By opening the market to these
customers, shared solar could represent 32%–49% of the distributed PV market in 2020, growing
cumulative PV deployment in 2015–2020 by 5.5–11.0 GW and representing $8.2–$16.3 billion
of cumulative investment. Although this estimate represents a very large increase in PV
deployment, several factors not quantified in this analysis suggest the actual potential of shared
solar in the United States could be even larger.
This analysis also points to several directions for future research. While this paper sheds light on
some of the ways that shared solar programs can be implemented, a deeper analysis of different
business models may provide further guidance. In particular, the majority of the discussion of
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federal securities regulations in this report was centered on the facts surrounding the no-action
letter for CommunitySun; however other shared solar programs are using different structures and
strategies to avoid regulation by the SEC. Additionally, there are added complexities to state
securities laws which may vary widely depending on the jurisdiction. A more comprehensive
study of federal and state securities regulations, as it pertains to shared solar, has the potential to
further help shared solar programs throughout the U.S. Additionally, this report uses several
datasets to estimate the percentage of U.S. businesses and households which cannot host a PV
system; it also highlights several factors not incorporated in the analysis which may affect a
customer’s ability to host an on-site PV system. Additional work attempting to quantify the
impact of some of these additional factors may provide a more accurate picture of the potential
market size for shared solar.
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Appendix A. State Policies and Incentives for Shared Solar
Table A-1. State Policies and Incentives for Shared Solar 37
State

Legislation or
Incentive

California

Virtual Net
Energy
Metering at
Multitenant
Buildings 38

Description

Geographic Limitations

In 2009, California enabled virtual net metering in investor-owned
•
utility territories for onsite renewable energy systems benefiting
multiple tenants in affordable housing developments. This legislation
was utilized by the Multifamily Affordable Solar Housing (MASH)
•
program and the New Solar Homes Partnership (NSHP), which
provided incentives for solar on existing and new properties,
respectively.
•
In 2011, the legislation was broadened to all multitenant properties

(including commercial tenants) in the state with customer accounts
served by the same Service Delivery Point (SDP) as the generation
source. The single SDP requirement was removed for affordable
housing developments.

Capacity Limit

Applies within the
•
SDG&E, PG&E, and
SCE utility territories.
Affordable housing
customers must be
located within the same
property development.
All others must be on the
same Service Delivery
Point (SDP).

Subject to state net
metering cap of 1 MW
and 5% of aggregate
customer peak demand.

Applies within the
SDG&E, PG&E, and
SCE utility territories.
Customers must be
located within the same
utility territory as the
renewable facility.

Statewide limit: 600 MW.
Individual projects
cannot exceed 20 MW
or 1 MW if located in
disadvantaged
communities.

Renewable energy customers are credited at the retail rate. A
minimum of two participants is required per facility.
Green Tariff
Shared
Renewables
Program
(SB 43) 39

Mandates the installation of 600 MW of new renewable energy that •
will be available to ratepayers who are unable to access the benefits
of onsite generation, including renters, businesses, and institutional
customers such as universities, local governments, and the military. •
A minimum of 100 MW is reserved for residential customers, 100
MW for economically disadvantaged communities, and 20 MW for
the City of Davis.

•
•

Subscriptions are limited to 100% of a customer’s electricity
demand. Customers will be compensated at the retail rate plus a
time-of-delivery adjustment, but will have to pay a renewable
generation rate to cover administrative and other program costs.
37

“Home: Shared Renewables HQ.” (2013). Shared Renewables HQ. Accessed December 2014: http://www.sharedrenewables.org/.
“Virtual Net Energy Metering at Multitenant Buildings.” (n.d.). San Francisco Department of the Environment. Accessed November 2014:
http://www.sfenvironment.org/download/virtual-net-energy-metering-at-multitenant-buildings.
39
An act to add and repeal Chapter 7.6 (commencing with Section 2831) of Part 2 of Division 1 of the Public Utilities Code, relating to energy. Senate Bill No. 43, Chapter 413
(September 28, 2013). Accessed December 2014: http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB43.
38
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Colorado
Connecticut
District of
Columbia
Delaware

Community
Solar Gardens
Act
(HB 1342) 40

Enables the development of Community Solar Gardens, shared
solar facilities with a minimum of 10 participants. Subscriptions are
limited to 120% of a customer’s average annual electricity demand.
Subscribers will be compensated at the retail rate minus a
reasonable fee for electricity delivery, integration, and program
administration. Community Solar Gardens must be operated by a
for- or nonprofit Subscriber Organization whose sole purpose is to
beneficially own and operate the facility.

•

Virtual Net
Metering 41

Enables virtual net metering for state, municipal, and agricultural
customers. Renewable energy systems may serve the electricity
needs of the host customer and additional state, municipal, and
agricultural facilities. Critical facilities connected to microgrids may
also participate in some circumstances.

•

Community
Renewable
Energy Act 42

Enacted: 2010

Enacted: 2013

Community Net
Metering
Provisions
(Order 7946) 43
Enacted: 2010

Applies to investor•
owned utilities.
Customers must be
located within the same
municipality or county as •
the solar garden with
some exceptions.

Investor-owned utility
purchase requirement: 6
MW/year from 20112013.
Projects are limited to 2
MW each.

Applies to investorowned utilities.
All facilities must be in
the same electric
distribution company’s
service territory.

•

Projects are limited to 3
MW each.

Enables the deployment of Community Energy Generating Facilities, •
shared solar facilities with a minimum of two subscribers.
Subscriptions are limited to 120% of a customer’s energy
consumption over the previous 12 months. Participants will be
compensated via net metering at a standard offer service rate.
Facilities must be owned or operated by a for- or non-profit
Subscriber Organization. New subscribers may be added monthly.

Customers must be
•
located within the same
utility service territory as
the shared renewable
energy facility.

Projects are limited to 5
MW each.

Modified the existing net metering law to allow virtual net metering.
Renewable energy generating facilities may be located as
standalone or behind the meter of a subscriber. Customers on the
same distribution feeder as the facility are compensated at the full
retail rate. Customers not on the same distribution feeder are
compensated at a lower rate.

Customers must be
located within the same
utility service territory as
the shared renewable
energy facility.

•

•

•

Subject to state net metering
caps:
• 2 MW for Delaware
Power and Light
• 500 kW for municipal
utilities
• 5% of electric supplier’s
aggregated customer
monthly peak demand.

40

House Bill 10-1342. (2010). Accessed January 2015:
http://www.leg.state.co.us/CLICS/CLICS2010A/csl.nsf/fsbillcont3/490C49EE6BEA3295872576A80026BC4B?Open&file=1342_enr.pdf. Food Security Act of 1985. H.R. 2100. 99th
Congress, first session, Congressional Record 131 (Oct. 8, 1985): H 8353-8426.
41
“Net Metering.” (2013). Database of State Incentives for Renewables & Efficiency. Accessed December 2014: http://programs.dsireusa.org/system/program/detail/277.
42
Community Renewable Energy Act of 2013. (2013). B20-0057. Council of the District of Columbia. Accessed January 2015:
http://dcclims1.dccouncil.us/lims/legislation.aspx?LegNo=B20-0057.
43
3001 Rules for Certification and Regulation of Electric Suppliers. (2011). Title 26. State of Delaware. Accessed November 2014:
http://regulations.delaware.gov/AdminCode/title26/3000/3001.shtml#TopOfPage.
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Massachusetts
Maine
Minnesot
a

Massachusetts Enacted virtual net metering, enabling customers to transfer
•
Green
generation credits to other customers. Participants are compensated
at the full retail rate. All customer classes are eligible.
Communities
•
Act
(SB 2768) 44
•

Applies to investorowned utilities.
Municipal utilities may
choose to offer net
metering.
Customers must be
located within the same
utility service territory
and ISO load zone as
the facility.

•

Neighborhood
Net Metering
(SB 2395) 45

Enables the deployment of neighborhood net metering facilities with
a minimum of 10 residential customers. Other customer classes are
also permitted to participate. Participants are compensated at the
retail rate minus default service, transmission, and transmission
service charges.

•

Customers must be
located within the same
municipality and service
territory.

•

Net Energy
Billing to Allow
Shared
Ownership 46

Enables shared ownership of renewable energy facilities through
virtual net metering for a maximum of 10 participants. Participants
are required to have an ownership stake in the facility and are
compensated at the retail rate. An eligible facility must be used
primarily to offset all or part of the customers’ electricity
requirements.

•

Applies to investorowned utilities.
Municipal and
cooperative utilities may
choose to participate.

Projects are limited to:
• 660 kW in investorowned utility territories.
• 100 kW in municipal and
cooperative utility
territories, up to 660 kW
at the utility’s discretion.

Solar Energy
Jobs Act (HF
729) 47

Required Xcel Energy to submit a plan for a community solar
gardens program to the state public utility commission. Participants
will be credited at a retail rate, with option for a future value-of-solar
rate. Each facility must have at least 5 participants, each of whom
subscribes to at least 200 W of the system’s generating capacity.

•

Applies to investorowned utilities.
All customers must be
located in the same
utility service territory.

•

•

•

•

•

Projects are limited to 2
MW each, 10 MW for
government-owned
systems.
All net metering is
capped at 6% of the
utility’s peak load (3%
for government-owned
systems, 3% for nongovernment-owned).
Subject to state net
metering cap of 2 MW.
All net metering is
capped at 6% of the
utility’s peak load (3%
for government-owned
systems, 3% for nongovernment-owned).

Projects are limited to 1
MW.

44

Chapter 169: An Act Relative to Green Communities. (2008). The 189th General Court of the Commonwealth of Massachusetts. Accessed December 2014:
www.malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169.
45
Section 140: Neighborhood net metering facility; election of net metering; rules and regulations. (n.d.). The 189th General Court of the Commonwealth of Massachusetts. Accessed
December 2014: https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXXII/Chapter164/Section140.
46
“Net Energy Billing.” (2014). Database of State Incentives for Renewables & Efficiency. Accessed January 2015: http://programs.dsireusa.org/system/program/detail/280.
47
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New
Hampshir
e

Group Net
Metering
(SB 98) 48
Enacted: 2013

Washington

Vermont

Group Net
Metering 49

Community
Renewables
Enabling Act 50

Enables a customer with behind-the-meter renewable generation to
become a group host for a group of other customers who wish to
offset their electricity demand. The group host is responsible for any
costs incurred by a utility to accommodate the required billing
arrangements.

All customers must be
•
located in the service
territory of the same
electric distribution utility
as the host.

Projects are limited to 1
MW each.

Enables energy consumers to link their electricity usage accounts to •
one renewable facility. Vermont does not require programs to be
administered by a utility or a third-party administrator. Participants
receive credits at the retail rate.

All participants must be
located in the same
utility service territory.

Projects are limited to
500 kW each (2.2 MW
on military property)
Subject to state net
metering cap of 4% of
utility’s 1996 peak
demand or the previous
year’s peak demand,
whichever is greater.

Shared renewables projects must be located on community-owned
property, such as schools, parks, or government buildings. All
participants are credited $0.30/kWh for their participation.

All participants must be •
located in the same
utility service territory as •
the renewable facility.

•

•

•
•

Projects are limited to 75
kW each.
Subject to state net
metering cap of 0.5% of
a utility’s peak demand
in 1996. (Limit was
0.25% prior to 2014.)

48
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Appendix B. List of Attendees of June 27, 2014
Stakeholder Meeting
Allan Abravanel
Kenneth Alston
Crystal Bergmann
Steve Blumenfeld
Daniel Boff
Anna Brockway
Becky Campbell
Katie Cullen
David Feldman
David Fredrickson
Paige Gentry
Emily Greenlee
David Hill
Max Joel
DeWitt Jones
Jenny Kassan
Bill Kelly
Tom Kimbis
Kelly Knutsen
Minh Le
Alexandra Lieberman
James Mueller
Shehzad Niazi
Daniel Phelan
Doug Rand
Michael Reedich
Anya Schoolman
Noah Shaw
David Simpson
Elaine Ulrich
Ellen Vancko
Joseph Wiedman
Jason Wiener

Clean Energy Collective
U.S. Dept. of Energy
U.S. Dept. of Housing and Urban Development
Opower
SunShot Initiative, U.S. Dept. of Energy
SunShot Initiative, U.S. Dept. of Energy
Solar Electric Power Association
SC Partners, LLC
National Renewable Energy Laboratory
U.S. Securities and Exchange Commission
Nixon Peabody
Village Power Finance
Vermont Energy Investment Corporation
NYSERDA
Boston Community Capital
Cutting Edge Capital
Stewards of Affordable Housing for the Future
Solar Energy Industries Association
Office of Senator Mark Udall
SunShot Initiative, U.S. Dept. of Energy
CT Clean Energy Finance and Investment Authority
George Washington University Solar Institute
U.S. Securities and Exchange Commission
National Regulatory Research Institute
White House Office of Science and Technology Policy
U.S. Securities and Exchange Commission
Community Power Network
U.S. Dept. of Energy
Village Power Finance
SunShot Initiative, U.S. Dept. of Energy
Maryland Public Service Commission
Interstate Renewable Energy Council
Jason Wiener | p.c.
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Appendix C. CommunitySun No-action Letter Request
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Appendix D. SEC No-action Letter for CommunitySun
Response of the Office of Chief Counsel
Division of Corporation Finance
Re:

August 29, 2011

CommunitySun, LLC
Incoming letter dated August 29, 2011

Based on the facts presented, the Division will not recommend enforcement action to the Commission if,
in reliance upon your opinion of counsel that SolarCondos are not securities, CommunitySun offers and
sells the SolarCondos without registration under the Securities Act of 1933 and the Securities Exchange
Act of 1934.
This position is based on the representations made to the Division in your letter. Any different facts or
conditions might require the Division to reach a different conclusion. Further, this response expresses the
Division’s position on enforcement action only and does not express any legal conclusion on the question
presented.
Sincerely,
/s/ Michael J. Reedich
Special Counsel 51

51

SEC: http://www.sec.gov/divisions/corpfin/cf-noaction/2011/communitysun082911-2a1.htm#.
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Appendix E. LiDAR PV Rooftop Data Coverage
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