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Executive Summary
Solar is booming. The United States achieved more than 30 gigawatts of cumulative installed solar capacity
in 2016, up from virtually zero just a decade prior. Yet almost half of American households cannot access
solar power because they reside in rented or multi-tenant buildings. Other households have shaded roofs, or
lack the capital needed to invest in solar panels. “Community solar” is an emerging opportunity to increase
solar deployment and access.
Community solar projects—also known as community solar gardens, community solar farms, and community
shared solar—are small- to medium-scale solar-electric systems that provide power and/or financial payback
to multiple participants. These systems can enhance electric grid resilience, support economic growth, reduce
transmission and distribution costs, lower peak rate spikes, increase low-income uptake of solar, enhance environmental justice, and improve human and environmental health. Additionally, community solar projects
are generally small enough to be located close to end users but large enough to achieve economies of scale,
making community solar a valuable complement to utility-scale and residential solar.
As the country’s most densely populated state, New Jersey stands to benefit greatly from community solar
as a new approach to solar expansion. New Jersey has a track record of innovative and effective solar policies. Thanks to its net metering policy, solar Renewable Portfolio Standard (RPS), and Solar Renewable
Energy Credit (SREC) market, New Jersey has enough installed solar capacity to power 257,000 homes, and
ranks fourth on the Solar Energy Industries Association list of top solar states. Establishing a statewide
community solar program would augment consumer choice and unlock a new market for solar development,
helping New Jersey remain a national leader in solar energy.
Thoughtful policy design is essential to program success. Community solar can provide multiple benefits
to low- and moderate-income and renting households and to the power grid, but it must be implemented
carefully to reduce costs. The following recommendations for community solar legislation in New Jersey
are based on an extensive literature review, interviews with more than 100 experts and practitioners, and
in-depth case studies of three states (California, Hawaii, and Minnesota) that have led efforts to design and
implement community solar policies.
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Recommendations for community solar legislation in New Jersey
Statute and program design
(1) Be clear on legislative intent, but delegate program details and technical specifications to the New
Jersey Board of Public Utilities (NJ BPU).
(2) Administer the community solar program in two phases: a pilot stage to identify and correct
problems, followed by full implementation.
(3) Require utilities to collect and disclose information relevant to project development.
(4) During the pilot stage, use a Request for Proposals (RFP) to process project applications. For full
implementation, use a queue-based first-come, first-served process.
(5) Establish transparent cost-sharing procedures for grid upgrades needed to accommodate
community solar.
(6) Create a simple, standardized process for community solar permitting.
(7) Develop and ultimately transition to a value-of-solar credit rate. In the interim, use virtual net
metering to credit customers at the applicable retail rate.
(8) Set a floor on SREC prices and provide SREC benefits to subscribers.
Project restrictions
(9) Cap the size of individual projects at 5 megawatts (MW). Limit participation to customers in the
same service territory and county.
(10) Encourage development on low-value land and sites that allow multiple land uses. Require
project applications to include decommissioning plans.
Subscriber base and customer outreach
(11) Allow participation of residential and small-business customers. Limit the subscription size of any
one customer to 40 percent of project capacity.
(12) Require developers to allocate at least 10 percent of subscriptions to low- and moderate-income
(LMI) customers, and adopt measures to increase LMI and environmental justice (EJ)
participation. Integrate community solar into existing energy assistance programs.
(13) Create and implement consumer-protection measures, including a standard disclosure checklist
and an online information portal.

2

1

Background

Solar power is growing rapidly in the United States. In 2016, more than 30 gigawatts (GW) of cumulative
solar capacity had been installed across the country, up from virtually zero installed capacity just a decade
prior.1 The bulk of this capacity comes from utility-scale and residential solar installations (Figure 1). Both
installations are effective in certain settings, but can have limitations. Utility-scale solar plants, like other
utility-scale plants, rely on long transmission lines to deliver power to end users. Long transmission lines
result in higher system losses and are more expensive to construct and maintain.2 In addition, utility-scale
plants have large physical footprints, which make them difficult to site.3 Residential solar can be inaccessible
to those who lack sufficient capital or credit, and to residents of shaded, rented, or multitenant buildings.

Figure 1: U.S. solar PV installations, 2000–2015. (Source: Solar Energy Industries Association)

Community solar projects (also known as community solar farms, community solar gardens, and community
shared solar4 ) are becoming an increasingly popular complement to utility-scale and residential solar installations. While the exact definition of community solar varies among states, utilities, and other stakeholders,
in this report we define “community solar” as small- or medium-scale solar-electric systems that provide
power and/or financial payback to, or are owned by, multiple community members participating in a voluntary program (Figure 2).5 Typically, community solar projects are located away from their participants.
Members own a fraction of the project’s panels, or subscribe to a fraction of its electrical output, which is
exported directly to the grid. In return, utilities credit members for their share of the electricity exported
to the grid, reducing their monthly utility bills.
Community solar projects offer several unique benefits. First, they are generally small enough that they
can be located close to end users, but large enough to realize economies of scale. Second, community solar
projects enable customers to receive the benefits of solar power without having to finance the purchase or
lease of their own system. Third, community solar contracts can be arranged collectively, allowing individual
customers to participate without individually undertaking complex financing arrangements.6 Fourth, community solar provides an alternative to residential solar for customers who cannot host solar installations
1
2
3
4
5
6

Solar Energy Industries Association. (2016). “U.S. Solar Market Insight”.
U.S. Energy Information Administration (2016). “How much electricity is lost in transmission and distribution in the United
States?” U.S. Department of Energy.
Krannich, R.S.; Robertson, P.G.; Olson, S.K. (2013).Wind and Solar Energy in the U.S.: Policy Recommendations for Rural
Development. National Agricultural & Development Policy Center, Rural Development Centers Initiative.
These terms are used interchangeably in this report.
National Renewable Energy Laboratory. (2010). A Guide to Community Solar: Utility, Private, and Nonprofit Developments. U.S. Department of Energy.
Consumer Federation of America. (2016). Public Power and Rural Electric Leadership on Community Solar Initiatives.
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Figure 2: Community solar infographic. (Source: NYSERDA, Shared Solar NY-Sun)

on their own properties. This advantage is particularly notable given that 49 percent of households are
currently unable to host an individual solar PV system (after excluding households that do not own their
building or live in live in buildings with insufficient roof space for solar panels).7
In the United States, community solar represents a small but growing segment of the solar market. 1.8 GW
of community solar capacity is projected to come online in the next five years, compared to just 0.1 GW of
community solar installed through early 2016, and 25 states have at least one operating “community solar”
project.8 Continued expansion of community solar can help accelerate the U.S. transition to a clean energy
future, with associated gains in energy security, human and environmental health, and economic growth.
Facilitating such growth will require state-specific policies governing the financial, technical, and equity aspects of community solar. To date, just 14 states and the District of Columbia have such policies in place
(Figure 3).9

Figure 3: States with shared renewables policies in place. (Source: Energy Sage)

7
8
9

National Renewable Energy Laboratory. (2015). Shared Solar: Current Landscape, Market Potential, and the Impact of
Federal Securities Regulation. U.S. Department of Energy.
Solar Energy Industries Association (n.d.). “Shared Renewables/Community Solar”.
Ibid.
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This report is intended to inform the development and implementation of effective, successful community
solar policy for the State of New Jersey. Although the report is targeted at policymakers in New Jersey, it
contains information and analysis that will be useful to policymakers in all states. The report is structured
as follows:
• Section 2 provides an overview of the New Jersey energy landscape.
• Section 3 examines the key considerations for community solar and provides policy recommendations.
• Section 4 discusses how the policy recommendations in Section 3 should guide community solar legislation in New Jersey.
The content of this report derives from three sources: (1) a literature review; (2) interviews with more than
100 practitioners and subject-matter experts (Appendix A); and (3) fieldwork in three states—California,
Hawaii, and Minnesota—that have already launched efforts on designing and implementing community solar
policies (Appendix B).

5

2

New Jersey Energy Profile

2.1

State overview

New Jersey has the highest population density of any state in the nation, with nine million residents living across 7,354 square miles (about 1,200 residents per square mile).10,11 It has the sixth-highest median
household income and the 10th-lowest poverty rate of any state (excluding Washington, D.C.).12,13
Figure 4 shows the breakdown by power source of New Jersey’s electricity market. Natural gas and nuclear
power provide more than 90 percent of New Jersey’s electricity, with natural gas generating more electricity
than nuclear power for the first time in 2015. The small market share of coal in the state is notable. As of
September 2016, 62 percent of New Jersey’s electricity generation comes from natural gas, and almost all
the rest (36 percent) comes from nuclear power.14

Figure 4: (Left) New Jersey power plants: natural gas (blue), solar (yellow),
petroleum (brown), coal (black), and nuclear (purple). (Right) New Jersey net
electricity generation by type. (Source: U.S. Energy Information Administration)

Solar energy is New Jersey’s largest source of renewable power.15 While there are many solar installations
in the state, most are small-scale. New Jersey has the fourth-highest installed solar PV capacity in the
United States, but renewable power collectively (including solar as well as other sources of renewable energy) accounts for less than 5 percent of the state’s electricity generation.16 The majority of solar generation
in New Jersey comes from distributed resources, and most of the remainder is generated by utility-scale
installations, including the state’s two largest installations (19.9 MW each).17 According to the most recent
10
11
12
13
14
15
16
17

U.S. Census Bureau. (2015). “QuickFacts: New Jersey”. U.S. Department of Commerce.
U.S. Energy Information Administration. (2015). “Profile Analysis: New Jersey”. U.S. Department of Energy.
The Henry J. Kaiser Family Foundation (2015). “Median Annual Household Income”.
Proctor, B.D.; Semega, J.L.; Kollar, M.A. (2016). Income and Poverty in the United States: 2015 U.S. Department of
Commerce: U.S. Census Bureau.
U.S. Energy Information Administration. (2015). “Profile Analysis: New Jersey”.
Ibid.
Ibid.
Ibid.
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data available, New Jersey residents pay the 10th -highest electricity prices in the United States.18 Average
retail electricity prices in October 2016 were $0.15/kWh for residential customers, $0.12/kWh for commercial customers, $0.09/kWh for industrial customers, and $0.13/kWh overall.19 New Jersey’s net summer
capacity (the maximum output supplied during peak load in the summer) is 19,399 MW.20
New Jersey has four investor-owned utilities (IOUs): Public Service Electric & Gas Company (PSE&G),
Jersey Central Power & Light (owned by FirstEnergy Corporation), Atlantic City Electric (owned by Exelon
Corporation), and Rockland Electric Company (owned by Consolidated Edison (Con Ed), Inc.) (Figure
5). The state also has several municipal electric utilities, and a single electric co-op, Sussex Rural Electric
Cooperative, Inc. Roughly half the state’s 21 counties are served by multiple utilities.

Figure 5: Service territory map and additional information for electric utilities in
New Jersey. (Map source: New Jersey Board of Public Utilities and New Jersey
Department of Environmental Protection. Information source: utility websites.)

2.2
2.2.1

Solar policies and programs in New Jersey
Renewable Portfolio Standard

In 1999, the Electric Discount and Energy Competition Act established New Jersey’s Renewable Portfolio
Standard (RPS), requiring the state’s independent power producers (IPPs) to generate a certain percentage
of their electricity from renewable sources. The RPS established a target of 0.5 percent of state electricity
production to come from renewables in 2001 (the year the RPS went into effect), and set a schedule for the
target to increase over time, eventually reaching 4 percent in 2012.21 The Electric Discount and Energy
Competition Act also created a “Societal Benefits Charge (SBC)”—an additional charge placed on ratepayers’ monthly utility bills to be used in part to subsidize the cost of renewable energy systems.
The legislature has altered the RPS several times since its enactment, including by adding a “solar carve-out”
or “solar RPS” in 2004. The solar carve-out initially mandated that at least 90 MW of solar capacity be
18
19
20
21

U.S. Energy Information Administration. (2016). “Table 5.6.A. Average Price of Electricity to Ultimate Customers by
End-Use Sector”. U.S. Department of Energy.
U.S. Energy Information Administration. (2015). “Profile Analysis: New Jersey”.
Ibid.
Hart, D.M. (2010). “Making, breaking, and (partially) remaking markets: State regulation and photovoltaic electricity in
New Jersey.” Energy Policy. 38(11).
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installed by 2009. The carve-out was later expanded to require that 2 percent of New Jersey’s electricity
generation come from solar resources by 2020, increasing the state’s solar capacity to an estimated 1.5 GW
by that year. This target was reached in 2015, five years ahead of schedule.22 The current RPS requirements are for 20.38 percent of state electricity to come from renewable sources by 2021, and 4.01 percent
from solar by 2027. While RPS requirements can be (and often are) met by buying RECs from out-ofstate, SRECs can only come from producers connected to the New Jersey distribution system. As a result,
while in-state solar generation almost exactly matches the solar RPS requirement, in-state renewables generation is much lower than the REC requirement. See Section 3.1.4. for a more detailed discussion of SRECs.
New Jersey legislators are now considering New Jersey Senate Bill 2276 (S2276), which would establish a
New Jersey Solar Energy Study Commission to “study all aspects of New Jersey’s solar energy generation
industry, and make findings and recommendations to the Governor and Legislature on how the use of solar
energy could be expanded in the State.”23 The bill would also modify New Jersey’s solar RPS, replacing the
schedule described above with a new schedule that requires “electric power suppliers and basic generation
service providers to generate a greater percentage of solar energy each year, culminating in 4.1 percent by
energy year 2022 and thereafter. The bill would eliminate increased solar energy requirements for energy
years 2023 through 2027.”24 The bill was passed by the New Jersey Senate in June 2016 and is now being
considered by the General Assembly. Legislators are also considering New Jersey Senate Bill S1707 (S1707),
which requires that utilities in the state source 80 percent of their electricity from renewable energy by 2050.
Under the bill, utilities would be required to source 11 percent of their electricity from renewables next year.
This requirement would increase roughly 10 percent every five years until the “80 percent by 2050” target
is met. S1707 was passed by the Senate in February 2016 and is now under consideration in the General
Assembly.

2.2.2

Clean Energy Program

In 2003, the New Jersey Board of Public Utilities (NJ BPU) established the Office of Clean Energy to
administer New Jersey’s Clean Energy Program (NJCEP). NJCEP is a statewide program that engages government and industry representatives, energy experts, public interest groups, academics, and others to serve
on committees that inform the NJ BPU’s clean-energy activities, operations, and stakeholder outreach.25
NJCEP also oversees a consistent set of energy efficiency and sustainability initiatives in each major utility
service territory in New Jersey.26 These initiatives include the following:
• Solar rebate program. In 2001, the NJ BPU worked with the Natural Resources Defense Council to
launch the Customer On-Site Renewable Energy (CORE) solar-rebate program under NJCEP. The
program initially offered up to a 70 percent rebate for residents who installed solar energy systems.
Although the rebate percentage was rolled back to 50 percent in 2006, CORE remained one of the most
generous solar-rebate programs in the country. Indeed, the program was so generous and so popular
that its cost ultimately exceeded the revenue from the Societal Benefits Charge. NJCEP gradually
reduced CORE rebates over a period of several years, so that the program was completely phased out
by 2008.
• Solar Renewable Energy Certificate (SREC) marketplace. In 2004, the New Jersey BPU established
an online market through which IPPs could purchase SRECs from residential generators to meet their
RPS requirements. For the first few years after the market was established, SREC prices in New
Jersey ranged from about $0.10 to $0.26 per kWh (2010 equivalent).27 In 2012, New Jersey Governor
Chris Christie signed into law the “Solar Act” to energize the state’s deflated SREC market.28 This
legislation successfully stabilized the New Jersey SREC market by boosting New Jersey’s RPS for
22
23
24
25
26
27
28

Ibid.
New Jersey Senate Environment and Energy Committee. (2016). “Statement to Senate, No. 2276”. June 6, 2016.
Ibid.
New Jersey Clean Energy Program (NJCEP). (2016). “About NJCEP. New Jersey Board of Public Utilities.
Office of Energy Efficiency & Renewable Energy. (2015). “Energy Incetive Programs, New Jersey”. U.S. Department of
Energy.
Hart, D.M. (2010).
Volcovici, V. (2012). “Christie signs bill to boost New Jersey’s solar industry”. Reuters.
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several years (balancing the near-term increase in the RPS with a reduction in RPS requirements
originally scheduled for later years.)29 See Section 3.1.4. for a more detailed discussion of SRECs and
New Jersey’s SREC market.
• CleanPower Choice Program. The CleanPower Choice Program, established under NJCEP in 2005,
allows all ratepayers in the state to purchase renewable energy at a premium from energy service
companies.30 As of 2010, only 16,000 of New Jersey’s more than three million utility customers had
signed up for the program.31
• Net metering. Since 1999, New Jersey has had a net electric metering (NEM, also known as simply
“net metering” within the state) policy that allows owners of small-scale solar energy systems to sell
excess energy back to the grid at the applicable retail rate. (See Section 3.1.1. for a more detailed
discussion of NEM). New Jersey’s NEM policy has been updated several times since its enactment,32
but has consistently served to encourage residential rooftop solar. The NEM incentive was particularly
strong during the early 2000s, when New Jersey energy prices spiked (increasing by 30 percent from
2002 to 2006).33 New Jersey limits net metering based on historical usage, avoiding problems some
other states have had with generation that exceeds household usage.
• Aggregated net metering. In 2013, the NJ BPU adopted rules authorizing aggregated net metering
(ANM) in New Jersey. ANM enables certain customer types—including non-profits, multi-unit residences, school districts, or local governments—to receive the same benefits that residential customers
receive under conventional NEM. The rules allow a qualified customer to be credited at the ARR for
the aggregate power generated by all solar-energy facilities that the customer owns. The retail credit is
limited to the metered annual use of the customer’s qualified facilities that are all in the same rate class
under the applicable tariff. Any power produced in excess of this amount is credited to the customer
at the wholesale rate.34
Due largely to these and other state-level policies and programs, the number of solar installations in New
Jersey has grown dramatically over the past decade (Figure 6). As of November 30, 2016 (the most recent
data available), there were well over 60,000 solar PV installations statewide, with a combined capacity of
nearly 2,000 MW—an increase of over 100 times from the 500 installations and combined capacity of 62.7
MW that New Jersey had in 2005.35,36

Figure 6: Number of solar installations in New Jersey, by year.
(Source: State of New Jersey Energy Data Center)
29
30
31
32
33
34
35
36

New Jersey Board of Public Utilities & New Jersey Department of Environmental Protection. (2015). New Jersey Energy
Master Plan: Update.
This program essentially involves participants buying RECs from clean producers in a utility-facilitated exchange.
Johnson, T. (2010). “NJ Residents Still Steering Clear of Clean Energy”. NJ Spotlight. July 8, 2010.
For an in-depth history of NEM in New Jersey, see the page on this topic maintained by the North Carolina Clean Energy
Technology Center at North Carolina State University.
Ibid.
New Jersey Board of Public Utilities. (n.d.) “Solar Act Proceedings, Implementation, and Milestones”.
New Jersey Clean Energy Program. (2016). “Solar Activity Reports”. New Jersey Board of Public Utilities.
Heavens, A.J. (2005) “A lukewarm reception”. The Philadelphia Inquirer. July 24, 2005, p. J01.
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2.2.3

Microgrids

Microgrids are “localized [power] grids that can disconnect from the traditional grid to operate autonomously.”37
New Jersey already has about 45 microgrids, but most are campus microgrids or single building microgrids
with one type of distributed energy resource. The state’s 2015 Energy Master Plan calls for installation of
additional microgrids to improve grid resiliency during storms. In 2016, the NJ BPU allocated $1 million to
fund feasibility studies for community microgrids, with particular emphasis on 24 communities in 17 municipalities identified by the state as being at high risk for grid outages. The NJ BPU is expected to announce
a second round of funding for engineering work on microgrids at a later date.38

2.2.4

Benefits of community solar in New Jersey

New Jersey has several attributes that make community solar particularly beneficial to residents. First, the
state’s densely populated cities have a large fraction of renters (of the top ten U.S. cities with the largest
fraction of renters, six are in New Jersey,39 as shown in Figure 7), meaning there is significant potential for
community solar to expand solar access to all state residents, regardless of their housing status.

Figure 7: Percentage of renters in U.S. cities. (Source: Advameg, Inc.)

Second, New Jersey exhibits dramatic levels of income inequality from neighborhood to neighborhood and
town to town, with the poverty rate reaching more than 33 percent in places like Camden, Asbury Park,
and Atlantic City.40 Targeting development of community solar projects to these and other areas with high
concentrations of low-income households provides an opportunity to extend solar power to large groups of
people who face financial barriers to access.
Third, New Jersey is one of the most urban regions in the country. Sixty percent of New Jersey’s land area is
urban (more than any U.S. state or territory except the District of Columbia and Puerto Rico), and slightly
more than 5 percent of New Jersey’s population lives in rural areas (behind only the District of Columbia
and California). Community solar could alleviate grid congestion by siting projects in locations that would
maximize transmission and distribution benefits.
Fourth, grid resilience during and after storms is a major concern in New Jersey. The vulnerability of
New Jersey’s power grid became abundantly clear during Hurricane Sandy in 2012. The storm damaged
transmission lines and power poles across the state, causing 65 percent of New Jersey utility customers to
37
38
39
40

Office of Electricity Delivery & Energy Reliability. (n.d.) “The Role of Microgrids in Helping to Advance the Nation’s
Energy System”. U.S. Department of Energy.
Microgrid Knowledge. (2016). “New Jersey to Offer Funds for Community Microgrids”.
Advameg, Inc. (2017). “City Data”.
Legal Services of New Jersey. (2014). Income Inequality in New Jersey: The Growing Divide and Its Consequences. Poverty
Research Institute
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lose power—many for several weeks.41 As extreme-weather events in New Jersey and other coastal regions
become more frequent and intense due to climate change, community solar and other types of decentralized
power production will become increasingly important to ensuring a resilient power grid.
Finally, New Jersey’s restructured electricity market and mature solar industry will make it relatively easy
to establish a community solar market quickly and efficiently.

41

U.S. Department of Energy. (2012). “Hurricane Sandy Situation Report #5”. Office of Electricity Delivery & Energy
Reliability.
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3

Key Considerations in Community Solar Policy

A number of distinct topics must be considered when designing policies for community solar. These include
the following:
(1) Rate design
(2) Financing
(3) Grid integration
(4) Siting and permitting
(5) Project size and capacity
(6) Subscription structure
(7) Developer application process
(8) Community engagement and education
(9) Ensuring widespread access
In the subsections that follow, we examine these topics in turn. For each topic, we summarize the major
questions and issues, discuss the advantages and disadvantages of different approaches for resolving them,
and provide policy recommendations.

3.1

Rate design
Key Takeaways
• Selecting an appropriate and effective rate design is the most important element of community solar

program design.
• Value-of-solar (VOS) credit mechanisms can fully and accurately value the energy produced from

community solar projects. However, there is not yet a widely used methodology for calculating the
VOS rate.
• “Adders” can help policymakers ensure that certain objectives are met, but may introduce program

inefficiencies.

The central question facing state policymakers and regulators designing community solar programs is how
to credit customers for the electricity projects produce. Whereas electricity produced by residential rooftop
solar installations is typically credited at the applicable retail rate and electricity produced by utility-scale
solar is typically credited at the wholesale rate, the credit scheme for electricity produced by community solar
projects is currently the subject of debate in many states. What policymakers decide will largely dictate
the financial benefits participating customers receive, the amount developers can charge for subscriptions,
project financeability, and whether states meet some of their renewable energy goals. Most community solar
programs opt for one of two valuation schemes: (1) virtual net metering, or (2) a value-of-solar methodology.

3.1.1

Virtual net metering

The most common rate design for community solar is virtual net metering (VNM), an expansion of the widely
used net energy metering (NEM) billing mechanism. In NEM, customers who own and operate solar panels
or other distributed generation systems on their properties receive on-bill credits for the electricity they
deliver to the grid when their production exceeds their demand. VNM allows community solar participants
to receive the same benefits as customers with residential rooftop solar (Figure 8). In VNM, the customer’s
electricity meter does not physically roll backward when the community solar installation generates energy
(as it does for some customers participating in conventional NEM programs); instead, the customer receives
bill credits per a pre-determined formula. The size of the credit is proportional to the size of the customer’s
12

subscription, the energy generated by the community solar project, and the customer’s applicable retail rate
(ARR). The ARR typically varies by customer class, which the utility regulators determine based on factors
such as public policy objectives, socioeconomic status, or annual household level of energy consumption.
To date, 12 states and the District of Columbia have developed VNM policies, although only 11 of the 111
active “community solar” projects nationwide are located in those states.42

Figure 8: A comparison of virtual net metering and conventional net energy metering. (Source: Clean Footprint)

A major advantage of VNM is that it is relatively easy for customers to understand and for utilities with
existing NEM programs to implement. However, simply expanding existing NEM programs to include community solar can potentially lead to cross-subsidization. The concern is that the ARR includes not just
the cost of electricity generation, but also the costs of transmission, distribution, and grid maintenance. In
conventional NEM programs, this is not a major problem: customers generate and consume electricity at
the same location and do not impose any additional strain on the grid. In VNM, electricity is typically
produced and consumed at different locations, so the distribution and sometimes transmission systems must
be used to transport electricity from the source (e.g., a community solar garden) to the end user. While
community solar developers pay utilities the fixed cost of any necessary grid upgrade to interconnect their
projects, they may or may not compensate utilities for the long-term transmission and distribution costs
associated with their projects. Hence applying the full ARR to calculate credits from VNM can potentially
subsidize participating customers at the expense of nonparticipants.
Some states have VNM rate rules designed to address the issue of payment for the use of distribution and
transmission services. How those rules are set has a significant impact on program participation and effectiveness. Under Delaware’s Community Net Metering Provisions, customers on the same distribution feeder as
the community solar facility are compensated at the full ARR, while customers not on the same distribution
feeder are compensated at a lower rate.43 In Xcel Energy’s community solar program in Colorado, administered under Colorado’s Community Solar Gardens Act, certain charges related to use of the transmission and
distribution system are excluded from the total ARR credit awarded to program participants. This credit
structure accounts for the fact that since the program allows community solar projects and subscribers to
be located anywhere within Xcel’s service territory, participants nearly always rely on the distribution and
42
43

Deloitte Center for Energy Solutions. (2016). Unlocking the value of community solar .
Passera, D. (2011). “Delaware PSC issues proposed rules for community net metering. Interstate Renewable Energy Council.
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transmission system to some extent. California only credits participants in its shared renewables program
for the avoided cost of generation, meaning that participants still pay for the use of the transmission and
distribution systems, and other costs incurred by the utility from integrating shared renewables into the
grid. This has resulted in customers having to pay a premium for participating in California’s shared renewables program, which has impeded participation and presents a major barrier for low-income participation
in particular.

3.1.2

Value-of-solar

The value-of-solar (VOS) rate design has recently emerged as an alternative valuation methodology to VNM.
VOS monetizes the costs and benefits associated with community solar, known collectively as the “value
stack.” Costs are subtracted from benefits to determine the rate at which utilities credit community solar
subscribers. Customers continue to purchase energy from the utility at the ARR, but are credited for the
generation produced by their community solar subscription. This is sometimes called a “buy all, sell all”
transaction, where the customer is only compensated for the value the project adds to the system. Under
a VOS approach, all community solar program participants should receive the same bill credit rate (absent
any adders or different values for avoided distribution costs based on locational benefits—see Section 3.1.3),
regardless of customer class.
The most important—and most challenging—parts of a VOS credit scheme are (1) selecting the components
to include in the value stack, and (2) identifying an appropriate methodology for monetizing each component.
Table 1 identifies components that are frequently included in a VOS value stack.44
Table 1: Common components of VOS value stacks for community solar projects.

Category

Component

Description/notes

Energy value

Value of energy actually produced by the project.

Capacity value

Value of additional capacity the project provides to the
grid.

Lowered transmission
and distribution
requirements

Community solar projects located close to end users can
lower the need for investment in building out or
upgrading the transmission and distribution systems.

Lowered line losses
and congestion

Community solar projects located close to end users can
reduce line losses and grid congestion.

Merit order effect

Since solar facilities have very low operating costs, they
can sell marginal power more cheaply into regional
transmission organization (RTO) auctions than energy
plants powered by fossil fuels, pushing such plants down
the “merit order.” By expanding solar capacity,
community solar projects can reduce the wholesale price
of electricity in a given market by cutting the peak
demand. This is sometimes called the “price
suppression benefit.”

Energy and
capacity

Direct benefits

44

This table is adapted from Bradford, T.; Hoskins, A.; Welton, S. (2013). Valuing Distributed Energy: Economic and
Regulatory Challenges. Columbia University and Princeton University.
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Fuel price hedge

Solar energy has fully quantifiable lifecycle costs,
meaning that solar energy prices are much less volatile
than fossil fuel prices. Increasing the fraction of solar
energy in a portfolio can help guard against sudden price
changes of other energy sources.

Resiliency

Community solar, like other types of decentralized
power, can increase the resiliency of the power grid to
extreme-weather events and other disruptions.

Fixed charge
coverage

Per-customer share of a utility’s fixed costs (e.g.,
personnel costs, overhead costs, etc.)

Administration and
interconnection
charges

Cost of integrating electricity produced by community
solar projects into the grid (e.g., expenses associated
with the physical interconnection process, monitoring
expenses, development and oversight of an additional
billing process, etc.)

Firming expenses

Cost of maintaining appropriate capacity at central power
plants to balance the inherent intermittency of solar
power (usually seen with higher solar penetrations).

Local environmental
impacts

By displacing fossil fuels, community solar will have a
positive impact on local air, water, and habitat quality.

Greenhouse gas
effects

By displacing fossil fuels, community solar will reduce
greenhouse gas emissions from the energy sector.

Economic impacts

Developing community solar projects can create jobs,
rent payments, and other local economic growth
opportunities.

Energy security

By decreasing reliance on imported fossil fuels,
community solar can increase U.S. energy security.

Alternative land use

Community solar facilities may need to be sited on land
that could be used for another productive purpose.

Direct costs

Externalities

Several states and municipalities have already adopted or are in the process of adopting VOS rate designs.
Three examples—Austin, Texas; Minnesota; and New York—are presented below.
Example 1: Austin, Texas
Austin Energy was the first utility in the United States to implement a VOS rate design for its rooftop solar
customers.45 Under this design, customer electricity generation and consumption are measured separately.
Customers pay their standard bill for electricity consumption, and receive a VOS-based credit for the solar
electricity generated by their rooftop installations. To calculate its VOS rate, Austin Energy uses a value
stack that includes avoided fuel costs, avoided plant and operating and maintenance costs, and environmental benefits, among other components.46 When first implemented, the VOS rate was higher than the retail
rate, largely due to the inclusion of fuel price-hedge benefits in the value stack.
45
46

Austin Energy. (n.d.). “Residential Solar Energy Rate: Value of Solar (VoS)”.
National Renewable Energy Laboratory. (n.d.). “Value-of-Solar Tariffs”. U.S. Department of Energy.
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Example 2: Minnesota
Minnesota was the first state to approve a VOS rate design for IOUs. A series of stakeholder meetings convened by the Minnesota Department of Commerce (DOC) in 2010–2011 revealed that: (1) the state’s NEM
valuation scheme for renewable energy was likely shifting costs onto ratepayers who did not own renewable
energy systems; and (2) the NEM valuation scheme was not accurately capturing the real value of distributed
solar.47 Minnesota’s 2013 Renewable Energy Jobs Act accordingly directed the Minnesota DOC to develop
a VOS methodology. In 2014, the Minnesota Public Utilities Commission (PUC) approved its first VOS
tariff.48 The value stack used in the Minnesota PUC’s VOS methodology includes eight components, of
which four are most significant: 25 years of avoided natural gas purchases, avoided transmission capacity,
avoided new peaker power plant purchases, and avoided environmental costs (Figure 9).

Figure 9: Minnesota Value of Solar value stack—sample calculation
from April 1, 2014. (Source: Minnesota Department of Commerce)

Utilities in Minnesota have the option of using either the VOS tariff or the NEM tariff for electricity produced
by on-site renewable energy systems smaller than 1 MW. In July 2016, the Minnesota PUC issued an order
setting a VOS tariff for community solar.49 This tariff is based on a set 25-year bill credit schedule designed
to ensure transparency and reduce risk for subscribers, and is calculated at $0.09950/kWh for the year 2016.
(This rate is lower than the rate shown in Figure 9 because the acutal values used in the final 2016 VOS rate
have been adjusted in response to Xcel Energy’s cost estimates.) The same order also directed Xcel Energy
to apply the VOS tariff (rather than the ARR) to any community solar project officially proposed after
December 31, 2016. With 400–450 MW of projects under Xcel’s community solar program expected to be in
service by the end of 2017, Minnesota is poised to be the first state to test the viability of a VOS valuation
scheme on a large scale.50 There is some concern that in the short run the new and significantly lower
value-of-solar rate will discourage community solar development. However, advocates are optimistic that by
putting a framework in place that properly values the benefits of solar, the VOS will help the sector in the
long term. This is especially true given that solar installation costs are widely expected to continue declining.

47
48
49
50

Hinkle, M. (2015). “Minnesota’s Value of Solar: Shining Light of Hidden Value?”.
Cory, K. (2014). “Minnesota Values Solar Generation with New ’Value of Solar’ Tariff”. National Renewable Energy
Laboratory, U.S. Department of Energy.
Minnesota Public Utilities Commission. (2016). “Order Approving Value-of-Solar Rate for Xcel’s Solar-Garden Program,
Clarifying Program Parameters, and Requiring Further Filings”. Docket No. E-002/M-13-867. September 9, 2016.
Maloney, P. (2016) “Minnesota first to adopt ’value of solar’ approach for community solar”. Utility Dive.
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Example 3: New York
As part of New York’s Reforming the Energy Vision (REV) initiative, the New York Public Service Commission (PSC) has taken several steps to enable more precise valuation and pricing of distributed energy
resources. These efforts include the development of a benefit-cost analysis (BCA) framework and utility
Distributed System Implementation Plans (DSIPs). The BCA framework was put into place to “ensure
‘an accurate and consistent analysis methodology’ for comparing potential investments that will enable an
animated market at the distribution system level.”51 Along with the framework, the NY PSC ordered the
state’s IOUs to publish BCA Handbooks that describe and quantify the benefits and costs that the utilities
attribute to distributed energy resources (DERs), and how the utilities take these benefits and costs into
consideration when evaluating DER development proposals. NY PSC staff identifies four major categories of
benefits of DERs as part of the BCA framework: avoided system energy costs, avoided generation capacity
costs, delivery costs, and avoided societal damage/mitigation costs. DSIPs are formal filings prepared by
utilities that identify system needs and articulate plans for meeting these needs with DERs or other energy
resources. Utilities are expected to use the BCA framework in putting together their DSIPs.
A more recent REV effort is the Value of Distributed Energy Resources (DER) proceeding, which will establish a value-based compensation framework for community distributed generation (CDG) projects and
other DERs. The PSC released its proposal for the framework in October 2016 and is expected to issue a
formal decision in early 2017. To smooth the transition to this new valuation approach, the PSC proposal
includes an initial interim (or Phase One) value of DER (VDER) methodology during the development of
a Phase Two methodology. The recommended Phase One VDER methodology is designed to ensure that
imperfect value calculations do not inadvertently send the wrong price signals about the benefits and costs
that DERs provide to the grid. The proposal recommends that each individual kWh of DER must be assigned an individual monetary value based on when and where it is generated, and that this monetary value
should then be used to compensate the customer who owns the method of generation. The proposed Phase
1 value stack includes the following components: energy value, installed capacity value, environmental value,
demand reduction value, and locational system relief value.
CDG projects in New York may receive lower compensation under the Phase One tariff relative to what they
would receive under current NEM mechanisms since the Phase One value stack is somewhat imprecise in
terms of total value provided by generators, and does not yet reflect full distribution system values. The NY
PSC therefore proposes that these projects receive an additional market transition credit based on a utility’s
assessment of impact to net annual revenue. This net impact is the calculated difference between a customer’s
fully bundled volumetric retail rate and a CDG project’s value-based rate per the PSC methodology.

3.1.3

Other approaches

Policymakers in Hawaii are experimenting with alternatives to both net metering and value-of-solar credit
schemes. In October 2015, the Hawaii Public Utilities Commission (PUC) issued a ruling52 ending NEM for
all customers who install new rooftop PV systems on their own properties. New customers can now select one
of two tariffs: a “grid-supply” option and a “self-supply” option. The “grid-supply” option is similar to the
NEM approach previously used by the state, but instead of allowing customers to offset the electricity they
consume from the grid on a one-to-one basis with rooftop PV electricity that they export back to the grid,
customers are credited a below-retail rate for the electricity they export. The “self-supply” option allows
customers to directly consume the PV electricity they produce, but does not allow them to export any electricity back to the grid, except for small, uncompensated amounts of electricity for a short duration. While
the new credit scheme avoids cross-subsidization, many have argued that it is less attractive to customers
than net metering, and hence will discourage further expansion of rooftop PV and reduce solar employment.53
51
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New York Department of Public Service. (2016). Staff Report and Recommendations in the Value of Distributed Energy
Resources Proceeding. 15-E-0751.
Hawaii Public Utilities Commission. (2015). “Instituting a Proceeding to Investigate Distributed Energy Resource Policies”.
Decision and Order No. 33258. October 12, 2015.
Walton, R. (2016). “Hawaii solar industry reports 39 percent drop in employment after the end of retail net metering”.
Industry Dive.
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Hawaii policymakers have developed a separate credit scheme for its Community-Based Renewable Energy
(CBRE) program, which is currently in the final stages of development. The proposed CBRE tariff calls for
competitive procurement of credit rates for community solar customers. Under this approach, community
solar projects would be separated into two tiers: Tier 1, comprising projects with 25–250 kW of capacity;
and Tier 2, comprising projects with more than 250 kW of capacity. Project developers in each tier would
submit credit-rate bids (below time-of-day rate caps set by the Hawaii PUC), and the winning bid would be
used to calculate credits for community solar customers. This process is referred to as a “reverse auction.”
Many elements of this credit scheme are still under discussion.
The use of “adders” is another option for community solar credit schemes. Adders are extra charges built
into a tariff to account for externalities, or to motivate a utility to pursue projects and goals identified by
regulators. Adders could be integrated into community solar tariffs to encourage participation of low- and
moderate-income customers, reliance on local companies in project development, and other objectives. In
Minnesota, for instance, regulators are considering using adders to incentivize the development of community
solar projects that serve targeted populations, relieve grid congestion, or are located on low-value land, such
as brownfields. Adders offer a direct way for policymakers to promote desired outcomes, but, like any tax
or subsidy, they can be controversial and may support or inhibit solar development. Debate over adders
is particularly contentious with respect to VOS credit schemes, as the inclusion of adders in such schemes
undermines the argument that VOS rates represent the “true value” of solar.
Table 2: Community solar compensation and valuation schemes by state.54,∗
State

54

Legislation/incentive

Compensation/valuation scheme

California

Green Tariffs Shared
Renewable Programs (SB 43)

Customers are compensated only the wholesale
generation value of the electricity. Customers also
pay additional program fees.

Colorado

Community Solar Gardens
Act (HB 1342)

Subscribers are compensated the retail rate
minus a “reasonable” fee for electricity delivery,
integration, and program administration.

District of
Columbia

Community Renewable
Energy Act

Participants are compensated via net metering at
a standard service offer rate.

Delaware

Community Net Metering
Provisions (Order 7946)

Enables virtual net metering. Customers on the
same distribution feeder as the facility are
compensated the full retail rate. Customers not
on the same distribution feeder are compensated
at a lower rate.

Maine

Net Energy Billing To Allow
Shared Ownership

Participants are compensated at the retail rate.

Maryland

Community Solar Energy
Generating Systems (HB
1087)

Value of electricity generated by the solar PV
system is credited at the retail rate to its
subscribers through virtual net-metering.

Adapted from National Renewable Energy Laboratory. (2015).
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Massachusetts Green
Communities Act (SB 2768)

Enacts virtual net metering. Participants are
compensated at full retail rate.

Neighborhood Net Metering
(SB 2395, Section 140)

Participants are compensated at the full retail rate
minus default service, transmission, and
transmission service charges.

Minnesota

Solar Energy Jobs Act (HF
729)

Participant compensation transitioned from the
retail rate to the value-of-solar rate on January 1,
2017.

Vermont

Group Net Metering

Participants receive credits at the retail rate.

Massachusetts

∗

Only includes states that have enacted community solar legislation.

3.1.4

Renewable Energy Certificates

Value-of-solar credit rates are often augmented by Renewable Energy Certificates (RECs) or Solar Renewable Energy Certificates (SRECs). RECs are certificates representing the renewable attribute of electricity
generation, with one REC representing one MWh of renewable electricity generated and supplied to the
grid. Many states have encouraged REC sales by enacting Renewable Portfolio Standards (RPSs), which
require that a certain percentage of electricity come from renewable sources. Utilities can meet their RPS
requirements either by procuring renewable energy directly, by purchasing the RECs from a renewable energy project owned by a third party, or through an REC aggregator (brokers who trade RECs on the behalf
of their clients). Many states try to encourage in-state purchases of RECs without running afoul of the
Commerce Clause of the Constitution, which regulates interstate commerce. As a result, there is a wide
range of REC prices across states, from under $1 per REC in Texas, to more than $50 per REC in New
Hampshire,55 and more in some cases. Certain states (including New Jersey) include a carve-out in their
RPS’s specifically for solar generation, and award Solar Renewable Energy Credits (SRECs) for power produced by solar energy systems. SRECs are often much more valuable than traditional RECs, with prices
reaching between $100 and $500 in several states.56
In designing a community solar program, policymakers must decide who should receive the (S)RECs from
a community solar project: the utility, the developer, or the customers. Awarding (S)RECs to the utility
makes community solar a more attractive proposition for utilities, which may incentivize them to invest the
time, effort, and resources to develop a quality program. Awarding (S)RECs to developers improves the
financeability of community solar projects. Awarding (S)RECs to customers increases the financial benefit
of subscribing to a community solar project, if customers sell the (S)RECs back to the utility or to another
party subject to RPS requirements.57 If customers do not retain the SRECs for a community solar project,
however, then it can be misleading to advertise the project as providing customers with renewable power
(since the renewable nature of the project is effectively transferred to whomever does retain the SRECs).
This in turn may make it difficult to attract customers, as they often cite their preference to consume renewable energy as an important reason for subscribing to community solar projects.58
Policymakers also sometimes use REC pricing strategically in pursuit of certain goals. In Minnesota, the
PUC set artificially high REC prices to inflate the price of electricity from community solar above the retail
55
56
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Office of Energy Efficiency & Renewable Energy. (2016). “Renewable Energy Certificates (RECs)”. U.S. Department of
Energy.
Ibid.
To simplify the process, many programs that award RECs to customers include a mechanism by which the RECs are
automatically sold back to the utility and the profit included as a credit on the customer’s electric bill.
Some utilities offer “Green Choice” programs, which give customers the option of greening their power portfolio for a small
fee. (New Jersey’s CleanPower Choice Program is one example.) While rarely described as such, many of these programs are
effectively mechanisms for customers to buy and retire (S)RECs so that they cannot be used for RPS compliance, thereby
forcing an increase in total renewable capacity. Few community solar programs in operation today offer this option.
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rate, in order to increase developer and utility interest.59 In Colorado, the PUC asked developers to bid on
REC prices as a way of supporting the lowest-cost project. This led to the unexpected result of negative
REC prices, meaning that developers were paying to purchase renewable energy from the utility.60
New Jersey relies on SRECs as its main state-level incentive for solar. Relatively high solar RPS standards
have led to an active SREC market with high prices in the state. Partly as a result, New Jersey has one
of the largest residential solar sectors in the nation. However, SREC prices in New Jersey have fluctuated
significantly since the SREC market was established in 2009, from an original high of almost $700 to $130
just a few years after. This volatility creates significant risks for developers and can upset customers who
install solar with the expectation that SREC prices will remain high over time. This problem is compounded
by the fact that while SREC prices are capped in the form of an alternative minimum payment that comes
into effect if SREC prices exceed a pre-set threshold, there is no SREC price floor. Furthermore, because
SRECs can be banked for up to four years, expected future market conditions can affect current prices.
In 2012, the New Jersey state legislature intervened to stabilize the SREC market by moving up some of the
solar requirements from future years. The legislature also significantly decreased the alternative minimum
payment. These actions have had moderate success. Since 2012, New Jersey SREC prices have continued to
fluctuate, but less dramatically than in the period prior to the intervention. There remains a concern that
the SREC market may crater again in the next few years from a sudden plateau in the solar RPS, which the
2012 legislation incidentally created. New Jersey Senate Bill 2276, which has passed the Senate and (at the
time of writing) is under consideration in the Assembly, seeks to prevent this market disruption. The bill
would create a committee of energy experts to propose future changes or expansions to the SREC program.

3.2

Financing
Key Takeaways

• A community solar program that limits financial risk for developers and their investors is more likely to

succeed.
• Limiting the financial risk of community solar can be achieved by:
– Establishing a clear, transparent, and predictable credit scheme.
– Creating mechanisms that mitigate credit risk.
– Improving the quality and availability of information relevant to project development.
– Ensuring that developers can easily replace customers who leave and sell unsubscribed energy.
• On-bill financing is an attractive, effective way to increase customer interest and participation in

community solar.

While the credit scheme is arguably the most significant determinant of a community solar project’s financeability, other factors affect financeability as well. All else equal, a community solar program that limits
financial risk offers a much more attractive value proposition for developers and their tax and project investors. Factors that can affect financeability include the predictability of returns, cost uncertainties, internal
rate of return for tax equity, interest rate and term for debt, rules regarding unsubscribed energy, the terms
of contracts offered to subscribers, and financing options for customers.

3.2.1

Predictability of returns

Projects with predictable returns are easier to finance. The simplest way to achieve predictable returns for a
community solar project is to secure a credit rate that will apply for the life of the project, typically around
20 years, even if regulation changes. In states that use net metering, pre-set rates may include an annual
59
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escalator, typically 2–3 percent, that increases over time to account for inflation or expected increases in the
retail rate of electricity. The State of Minnesota used this approach until transitioning recently to a VOS
rate design. VOS rates are periodically recalculated to adjust in accordance with shifts in the economic
and regulatory climate. To ensure that these recalculations do not significantly affect the predictability of
returns, the VOS methodology in effect at the time a project is approved should apply for the expected
lifetime of the project. Furthermore, the VOS methodology should be transparent and consistent, allowing
financers to predict how future certain time-dependent variables (e.g., changes in natural-gas prices) may
affect future VOS rates.

3.2.2

Development uncertainties

Because community solar is nascent, there are often significant uncertainties throughout the development
process. Developers often find it difficult to predict how many customers will subscribe to a project, how
expensive it will be to acquire those customers, how expensive it will be to integrate a project into the grid,
and how likely it is that a project will be approved by the local utility. In Minnesota, uncertainties about
interconnection costs presented a serious obstacle to developers: cost estimates provided by the managing
utility, Xcel Energy, had uncertainties of 50 percent. Improving the quality and availability of relevant
information can help reduce uncertainty that inhibits community solar development.

3.2.3

Customer acquisition and attrition

Customer acquisition and attrition are significant concerns for community solar developers. The rate at
which developers can sell unsubscribed energy to the grid affects the significance of this risk. While a high
credit rate will encourage developers to pursue more community solar projects, it can also decrease the effort
that developers put into ensuring that their projects are fully subscribed. Most states purchase unsubscribed
energy at the wholesale rate, a rate low enough that projects must maximize subscriptions to be profitable.
Rules governing customer replacement can also affect project financeability. In any community solar program,
some subscriber attrition is inevitable. Some states, such as New York, have policies that make it harder for
new customers to take over the subscriptions of delinquent customers, thereby increasing project risk. This is
especially true for projects with high numbers of low-income customers, who are more likely to face financial
shocks that limit their ability to pay subscription fees. Policies that make it easy to transfer subscriptions
can help offset the risk of participants with above-average expected default rates. Another way to reduce
the risk of default is to allow a large customer, such as a business or government agency, to subscribe to a
significant percentage of a community solar project, essentially guaranteeing a minimum revenue stream for
the project’s investors. Most states allow relatively large share sizes; for instance, Minnesota and New York
allow single customers to subscribe to as much as 40 percent of the capacity of a given project.

3.2.4

Financing options for customers

Most state PUCs and other policymaking bodies are not involved in customer-developer interactions. Nevertheless, crafting a successful community solar program requires an understanding of the financing options
commonly offered to community solar customers, as customers can realize very different levels of benefits
depending on the option they select. Customers typically receive greater benefits over the project lifetime
if they purchase an ownership share rather than lease. Depending on project design, this can mean either
buying a share of the overall project, or buying specific panels in the community solar array. These options
are more accessible to wealthier customers and those with high credit scores, who can secure a loan.
However, even consumers with good credit may be reluctant to make such a large investment. A 2016 report
produced by the Smart Electric Power Alliance (SEPA), in partnership with the Pacific Consulting Group
(PCG), cited the initial investment requirement as the primary determinant of customer participation.61 A
SEPA survey found that when offered zero-down, low-interest financing options, 27 percent of customers
61
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who were initially uninterested in participating in a community solar program changed their minds.62 For
this reason, pay-as-you-go financing for community solar subscriptions has become popular. In pay-as-you-go
models, customers pay a monthly subscription fee with no long-term commitment. Pay-as-you-go models are
particularly attractive because they allow participants to leave if the benefits of participation decrease (e.g., if
a community solar project consistently performs below expectations) or their circumstances change. Pay-asyou-go also makes the financial benefits of participation apparent to customers, who can easily compare the
monthly costs and credits associated with their subscription on their electricity bill. Finally, pay-as-you-go
options can help expand community solar to low- and moderate-income households without the access to capital needed for other financing options. In most states, the developer decides whether to offer pay-as-you-go
financing. One exception is New York, where community solar customers must commit to a one-year contract.
A newer option, and one widely recommended by practitioners, is on-bill financing. On-bill financing consolidates a customer’s community solar payments and standard utility payments into one bill, which has
multiple benefits. First, it is convenient. Second, it allows customers to easily compare the costs and benefits of participation in community solar. Third, evidence suggests that on-bill financing reduces the likelihood
of default, reducing risk for developers and financiers. Finally, using on-bill financing allows customers and
developers to avoid questions regarding securities law that can arise when credits are paid out to customers
separately. Utilities often incur initial costs (e.g., costs of redesigning billing and customer-management
systems) in transitioning to on-bill financing, but the low lifetime costs and significant benefits of on-bill
financing arguably make these initial investments worthwhile.

3.3

Grid integration
Key Takeaways

• At low solar penetration levels, community solar projects pose little risk to safe, reliable grid operation.
• At high solar penetration levels, accommodating more community solar projects may require

additional variable power plants capable of quickly ramping up generation.
• Improving the quality and availability of technical information about the electric grid enables

developers to site projects in areas where interconnection is inexpensive and most beneficial to the
grid.

3.3.1

Penetration level

One of the greatest challenges in expanding the market share of solar and other renewable energy resources
is that such resources are intermittent; that is, their availability varies depending on the time of day and
local weather conditions. To understand this issue, it is necessary to understand the structure of electricity
markets. Because electricity-storage technologies are generally immature, expensive, and not yet widely
integrated into the grid,63 most electricity markets have little or no ability to capture and save excess power.
The grid must always be balanced: all electricity must be consumed at almost exactly the same time as
it is produced, and an increase in electricity demand must be met by an almost instantaneous increase in
production. To manage this challenge, most electricity markets maintain two types of capacity: base-load
and variable. Base-load capacity is typically comprised of steam turbines (which take hours to switch on
and off), while variable capacity is typically comprised of fast-response gas turbines (which can be switched
on and off within minutes).
Intermittent solar power is relatively easy to integrate into the grid at low penetration levels, as most electric
systems have enough variable capacity to compensate for drops in solar output. In New Jersey, there is likely
sufficient variable capacity to accommodate expected solar for the next decade, assuming that the state does
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not considerably overshoot its solar RPS target. As penetration increases, however, accommodating solar
requires a more substantial system restructure.64 It may no longer be cost-effective to operate base-load
power plants given high levels of solar output during the day, and additional variable capacity may be
necessary to provide power at night and on cloudy days. System restructuring is already taking place in
Hawaii, where the combination of excellent solar resources and high prices for conventional electricity has
caused a dramatic expansion of solar capacity. On the island of Kauai, for instance, solar generation accounts
for 50 percent of total electricity generation. Much of the remainder comes from variable power plants, and
just 10 percent from base-load. One concern of system restructuring is that variable power plants emit
higher levels of greenhouse gases than certain base-load power plants like nuclear power, which is the main
source of base-load power in New Jersey. Replacing base-load power plants with variable power plants to
accommodate additional solar power may therefore offset some of the environmental benefits of transitioning
to solar in the first place.

3.3.2

Interconnection

Interconnection is the process by which distributed energy resources are connected to the electric grid. Generally speaking, the interconnection process for small residential projects is straightforward and typically
takes a few days or weeks. (Once solar installers complete a project, they request permission from the
local utility to interconnect it; after conducting any necessary due diligence on the solar system’s impact
on the grid, utilities grant permission to the installer to activate the system.) The interconnection process
for community solar projects can be more complicated, time-consuming and expensive due to the larger
sizes of systems and their associated grid impacts. Utilities often require community solar developers to
pay for interconnection studies prior to construction. These studies measure the impacts of projects on the
grid, often last several months and can cost as much as $100,000.65 Additionally, an interconnection study
may find that an existing circuit or substation is not adequate to accommodate a community solar project.
Developers must pay for any necessary upgrades, which could cost hundreds of thousands of dollars and may
render the project uneconomical.
There are both federal and state-level standards for interconnection. Interconnection performance, operation, testing, safety, and maintenance at the national level are regulated by the federal government per
the Institute of Electrical and Electronics Engineers (IEEE) Standard 1547 (Standard for Interconnecting
Distributed Resources with Electric Power Systems). However, most distributed solar PV systems serve
demand within a single distribution system, and are therefore subject to state rather than federal regulation.
In these cases, IEEE Standard 1547 serves as a guideline instead of a mandate, and state PUCs have the
final say over interconnection standards and procedures for distributed PV.
Even if overall solar penetration levels are low, the interconnection process can pose challenges to community
solar development. At the state level, developers face two primary challenges. First, relevant grid information, such as information about the age and capacity of the local distribution system, is often not disclosed
by utilities. Second, there can be issues with the way that grid upgrade costs are allocated. While the
benefits of upgrading a distribution system apply to all parties that rely on the system, many areas simply
require the last party that joins a system—the party that pushes the system past its existing capacity to the
point at which an upgrade is required—to bear the marginal upgrade costs. The marginal cost of interconnection can sometimes create a market failure by discouraging solar developers from pursuing a project on a
congested circuit, even if local demand for additional electricity is high. Policymakers in New York are currently considering a proposal to allocate grid upgrade costs across all developers benefiting from the upgrade.
It is critical to have a fair, efficient process for resolving interconnection disputes. In the early stages of
Minnesota’s community solar program, delays in project development led to interconnection disputes between
utilities and solar project developers. In response, the Minnesota Public Utilities Commission modified rules
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on interconnection in August 2015 so that the Department of Commerce would hire independent engineers to
evaluate disputes and issue recommendations. Under this structure, a project developer that disagrees with
a utility’s assessment of grid capacity or other technical parameters may request review by an independent
engineer. The developer that brings the dispute must assume 50 percent of the costs of review.66

3.4

Siting and permitting
Key Takeaways

• Requiring community solar developers to site projects close to subscribers can minimize transmission

and distribution costs, but may impede customer acquisition and the use of optimal project locations.
• Community solar programs should encourage projects with high locational value; i.e., projects

located in areas of low solar penetration and/or constrained grid capacity.
• Community solar programs should encourage projects located on low-value land, as well as projects

designed to allow multiple land uses.
• Streamlining state and local permitting processes facilitates community solar development.

In determining where to allow and encourage community solar projects, policymakers should consider three
factors: the project’s proximity to subscribers, the locational value of the project on the grid, and alternative
land uses. Policymakers should also consider ways to streamline the permitting process.

3.4.1

Proximity to subscribers

Policymakers should specify how close a community solar project must be to its participants. Proximity rules
vary by state. In Minnesota, Xcel Energy’s Solar Rewards Community program requires that participants be
located in the same or adjacent county as the community solar project to which they are subscribed.67 The
geographic requirement in New York is less restrictive. There, participants must be within the same utility
zone and within the same New York Independent System Operator (ISO) zone as the project.68 Similarly,
in Massachusetts, participants must be located within the same utility service territory and the same New
England ISO load zone.69
More geographic flexibility allows developers to site projects in areas with cheaper land, better solar resources,
and greater economies of scale,70 resulting in savings that can be passed on to customers. However, locating
projects further away from subscribers can increase transmission and distribution costs and line losses, and
may be seen as incompatible with the spirit of a “community” solar program.

3.4.2

Locational value

Policymakers may consider designing a community solar program to encourage the development of projects
with higher locational value on the grid. These are projects sited “in areas of either low solar penetration or
high grid resiliency in a utility’s service territory. . . [areas that] are better able to (1) integrate an intermittent
power resource at a lower cost due to minimal network upgrades or (2) benefit from solar generation.”71
Although there is not yet consensus around a single metric for assessing locational value, several states and
utilities are working to integrate locational-value assessments into their planning and approval processes for
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distributed energy resources. For example, the Hawaiian Electric Company maintains a freely accessible
Locational Value Map for the islands of Maui, Lanai, and Molokai. This online tool displays the amount of
distributed generation (as a percentage of minimum and peak loads) deployed on a distribution system at any
time. Under Maryland’s pilot community solar program, utilities are expected to publish information online
about areas for which interconnection is constrained, and to help developers identify potential project sites
with high locational value.72 In New York, state utilities maintain online “red zone” maps that illustrate
congested areas on the grid. In addition, Central Hudson Gas and Electric, in partnership with Nextant, is
piloting an approach to assess locational value. The approach is based on a “load carrying capacity factor”
indicating how much a distributed energy resource effectively reduces the peak load in a certain location.73

3.4.3

Alternative land use

Most jurisdictions already have regulations governing the placement of solar installations, including regulations related to zoning, safety, aesthetics, and environmental impact. These regulations can often be applied,
with little or no modification, to community solar projects. In addition, policymakers should consider giving preference to community solar projects located on low-value sites (e.g., brownfields), and to projects
designed to enable dual usage of land (e.g., projects located on parking lots or on the rooftops of municipal
buildings).74 Such projects are also more likely to attract public support.75

3.4.4

Permitting

Once a site is selected for a community solar project, developers must obtain permits, such as a building
permit, an electrical permit, and/or a permit from the local fire department.76 The permitting process
can be time-consuming for developers, particularly if the process varies considerably across jurisdictions.77
Streamlining the permitting process across jurisdictions can reduce costs to developers and the administrative burden on public officials, thus expediting and encouraging project development.
Vermont is an example of a state that has successfully simplified solar permitting. Until 2011, solar developers were required to apply for and receive a Certificate of Public Good from the Vermont Public Service
Board. The Board then deliberated on each project’s environmental, economic, and reliability impacts, and
held a 30-day public comment period. Any issues raised during this period had to be resolved through a
series of public hearings.78 Even approval for residential systems took up to six weeks or longer.
Vermont became the first state to implement a statewide solar permitting system with the passage of the
Vermont Energy Act of 2011.79 Under this new system, customers seeking to install a solar PV system of 5
kW or smaller must (1) complete a one-page registration form describing the proposed system; (2) complete
a self-certification of system compliance and informational accuracy; and (3) send a copy of the registration
form to the governing utility. If no interconnection issues are raised by the utility within 10 days of customer
filing, the system is automatically approved.80 The bill has since been revised to include residential systems
under 10 kW, and results have been notable. The number of solar installations in Vermont quadrupled within
the first three years of the bill’s passage. Solar developers have seen significant reductions in project costs,81
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and the Vermont Public Service Board has reported that the new process allows staff to use their time examining larger, more complex solar projects instead of processing routine approvals for small-scale projects.82
Other states have also had success with standardized permits. The New York State Energy Research and
Development Authority (NYSERDA)’s Clean Energy Communities Program recently implemented a Unified
Solar Permitting process for small-scale solar installations of 12 kW or less. Under this process, applicants
must submit (1) an eligibility checklist; (2) a set of plans that includes a description of the solar installation, an electrical diagram, and component specification sheets; (3) a two-page application form; and (4) a
permit fee.83 This process enables municipalities to “efficiently handle large numbers of solar permits, help
applicants get in and out quickly, and support the local solar industry.”84 NYSERDA provides resources to
help guide municipalities through the permit-adoption process, including on-site training, model ordinances,
and decision-making support. Municipalities that adopt the Unified Solar Permit process are eligible to
receive grants up to $5,000, and gain access to additional funding opportunities through the Clean Energy
Communities program.85

3.5

Capacity and co-location
Key Takeaways

• Capacity limits and co-location restrictions encourage equitable distribution of community solar

project benefits, but can also impede solar development.
• Overall capacity limits on community solar programs can ease technical and administrative burdens,

but may also restrict program benefits. Strategically designed caps can help strike a balance.

3.5.1

Project limits

Some community solar programs restrict the capacity of individual projects or include co-location restrictions, which limit the total capacity of projects within a designated area (e.g. a parcel of land). Whether to
include capacity and co-location limits as part of a community solar program depends on the overall program
goals. If the primary goal of a community solar program is to expand solar access across a broad area, it
may be useful to impose capacity and co-location limits that prevent developers from concentrating projects
in a few areas. Such limits can also help prevent developers from using community solar programs to build
large amounts of solar without going through standard regulatory and review processes.86
If the primary goal is to increase overall solar capacity, then capacity and co-location limits may prove detrimental. Minnesota provides an informative case study in this regard. Appendix C.3. contains an in-depth
description of the development of Minnesota’s community solar program. In short, a 5 MW total capacity
cap per parcel of land was applied to all co-located community solar projects proposed before September
25, 2015, and a 1 MW cap applies to all co-located projects proposed thereafter. Many stakeholders have
contended that this limit makes it difficult to realize economies of scale that improve project financeability
and profitability. The evidence shows, at least in the short term, that the implementation of capacity and
co-location limits discouraged community solar development in Minnesota. In October 2015, project applications in the queue for Minnesota’s community solar program had reached a peak of 2,000 MW in total
capacity. After the co-location limit was passed in September 2015, developers withdrew many applications,
and the rate of new applications decreased significantly. By July 2016, total capacity in the queue had
dropped to 855 MW. Minnesota’s experience suggests that policymakers should carefully consider whether
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the benefits of capacity and co-location limits outweigh their detrimental effect on developer enthusiasm for
community solar.

3.5.2

Program limits

Several states have caps on the total capacity of their community solar programs. Other states, such as
Massachusetts and Vermont, have caps only on the amount of net-metered community solar.87 Program
capacity caps can limit the potential technical and administrative challenges of deploying community solar,
but will also limit potential benefits. In deciding whether to set a capacity cap, policymakers should consider
four factors:88
(1) the approximate number of people currently lacking access to solar energy who would gain access under
a community solar program;
(2) the estimated current and future market demand for community solar;
(3) the state’s RPS; and
(4) the amount of solar power the electric grid can absorb without significant safety or reliability concerns,
and the expected time and resources required for upgrades that would enable the grid to accommodate
additional solar.
Caps are less appropriate for programs with high potential to expand community solar access, where estimated current and future demand for community solar is high, and when the state requires additional
capacity to meet its overall and/or solar-specific RPS targets. Caps are more appropriate in regions where
the electric grid is heavily burdened.
States can compromise on program capacity caps by establishing separate caps for different types of community solar projects or by establishing caps that phase out over time. In Maryland, the Public Service
Commission (PSC) is piloting a community solar program with three program caps: one for small projects
under 500 kW, one for larger projects between 500 kW and 2 MW (the maximum allowable project size),
and one for projects that primarily serve low- and moderate-income households.89 These cap structures are
intended to allow sufficient opportunities for investment in community solar, while giving state regulators
and other stakeholders time to identify and address problems in program design before the program grows
too large. Through the cap and categorization mechanism, this pilot program is designed to generate sufficient interest from solar developers while allowing the PSC and other stakeholders time to learn and study
the differential impacts of project size and market segment.

3.6

Subscription structure
Key Takeaways

• A minimum requirement for residential participation or “residential carve-out” may help prevent

commercial customers from crowding out residential customers.
• Similarly, implementing a maximum subscription size can help ensure the subscriber base is not

dominated by a small number of high-consuming members. Also, rules mandating a minimum
subscription size can lessen the administrative burden of the program.

Most community solar programs allow residential and commercial customers to purchase subscriptions.
However, relying too heavily on commercial customers may run counter to the spirit of a “community”
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solar program, and may result in a few larger businesses crowding out residential customers by buying
up large fractions of the available community solar capacity. Accordingly, some states have requirements
designed to ensure a balance of residential and business participation. California specifies that “at least 50
percent (by number of customers) and at least 1/6th (by load) of the demonstrated community interest in
[a given community solar] project is from residential subscribers.”90 States also have rules ensuring that
the community solar subscriber base is not dominated by a small number of individuals and/or institutions.
California mandates that no customer can subscribe to more than 20 percent of the capacity of a given
project (although there is an exemption for public institutions like universities and hospitals). Minnesota
limits the maximum subscription size to 40 percent of a project and requires each project to have at least
five subscribers. Both states cap the subscription size of an individual customer to 120 percent of the
customer’s annual energy consumption. Finally, community solar program designers may wish to set a
minimum subscription size to lessen the burden of program administration. The California PUC suggests a
minimum size of 50 percent of a customer’s annual energy demand, while several developers in Minnesota
have set the minimum size at 200 watts.

3.7

Developer application process
Key Takeaways

• Community solar project applications are typically managed by one of two processes:
– A competitive Request for Proposals (RFP) or reverse-auction process.
– A first-come, first-served interconnection queue process.
• Queue-based processes are relatively simple to administer but can give rise to several major

challenges if not designed and managed properly.

There are two main approaches states can use to evaluate and approve applications for community solar
projects. These are (1) a competitive Request for Proposals (RFP) or reverse-auction process; and (2) an
interconnection queue in which utilities process applications on a first-come, first-served basis.
In a competitive RFP process, the state PUC or another managing entity authorizes utilities to issue an
RFP for community solar projects representing a designated amount of generation capacity. Developers
submit project applications in response to the RFP, the utility evaluates applications based on project cost
and other relevant criteria, and the winning project(s) enters a power purchase agreement with the utility. A reverse auction is comparable to the RFP process. Project developers make increasingly lower bids
to win the rights to develop community solar projects. A competitive approach is under consideration in
Hawaii, where the Hawaiian Electric Company will likely oversee an RFP for 32 MW of community solar
capacity in the first phase of the state’s program. One advantage of a competitive process is that it allows
the managing entity to give preference to projects that offer the greatest locational benefits. Disadvantages of a competitive process include higher administrative costs, greater uncertainty for developers, and
arguably a slower development timeline, which could delay the fulfillment of a state’s renewable energy goals.
Under an interconnection queue system, state utilities process community solar projects on a first come, first
served basis, following the process and timeline established in the state’s community solar order. To prevent
developers from “flooding the queue” with early-stage projects (in order to secure an optimal position on
the grid), the managing authority should set appropriately stringent minimum requirements for project applications. Additionally, developers must be required to reach project development benchmarks by specified
deadlines, or be removed from the queue to allow developers behind them to proceed. New York is perhaps
the most prominent state with an operational community solar program that uses a queue-based application
system. Queue-based application processes are relatively simple to administer but can pose challenges. First,
the cost of carrying out due-diligence measures can be quite high. For example, the cost of a Coordinated
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Electric System Interconnection Review (CESIR)—the interconnection study required for community solar
project applications in New York—can be as much as $100,000 91 and is usually borne entirely by the developer.
Second, it is often difficult for developers to access information needed to assemble a robust project proposal,
or indeed, to determine whether it is even worth submitting a proposal at all. For instance, if developers do
not know which substations have available capacity to accommodate load from community solar projects,
then the developers risk expending effort and resources on nonviable proposals for projects that would connect to overburdened substations. Solving this problem will require investment and cooperation by utilities,
and may also require regulatory proceedings to determine how to make necessary information available to
developers without violating privacy, security, or proprietary-information constraints. New York and California are among the states making progress on disclosing information relevant to project development. In
2016, utilities in New York began providing preliminary interconnection data via publicly available “Redzone
Maps”. California is currently undertaking a Distribution Resources Plan regulatory proceeding to require
the state’s utilities to identify the optimal locations for distributed energy resources.92 Working with utilities
to provide grid information will facilitate the smooth and efficient development of community solar projects.
Third, because a queue only advances when the application in the first slot has been processed, it is easy
for a complex project or poorly prepared application to hold up the development process for all subsequent
projects in the same queue. This has been particularly problematic for New York’s community solar program.
To resolve the bottleneck, NYSERDA convened a working group of industry stakeholders that produced an
interconnection queue management proposal in September 2016. The proposal recommended strict projectdevelopment milestones that developers must meet to maintain their place in the queue, as well as a proposal
for community solar developers to share the costs of necessary grid upgrades. As of this writing the proposal
is before the New York Department of Public Service (DPS).

3.8

Community engagement and education
Key Takeaways

• Consumer outreach and education is essential to increasing demand for and participation in

community solar projects.
• Policymakers should implement consumer protections against overly aggressive or misleading

marketing claims about community solar.

Limited awareness and understanding of community solar can make it difficult for developers to acquire
customers. A SEPA survey found that only 20 percent of respondents were familiar with the concept of
community solar. When respondents were given clear information about how a community solar program
works, however, nearly half were interested in participating.93 Consumer education is essential to achieving
the full potential of community solar.
At the same time, it is also important to protect consumers from overly aggressive marketing and misleading
information. It can be difficult for customers to compare the costs and savings of participating in community
solar, as both costs and savings are dependent on a variety of factors—including contract terms, federal,
state, and local subsidies, the estimated increase in the customer’s cost of electricity, and the performance
of the solar panels themselves. As a 2016 report prepared for the Maryland Office of People’s Counsel
observed, it is therefore “easy for a consumer to be misled into a purchase based on exaggerated assumptions
about future savings. Indeed, consumer complaints have prompted states to take action in the courts, and
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propose consumer protections to address actual and potential abuses and misconceptions.”94 Consumer
protection is of particular importance in low- and moderate-income communities, where customers may not
have information needed to fact-check advertising, or may lack resources to seek restitution for false or
misleading advertising from the operator of a community solar project.

3.9

Ensuring widespread access
Key Takeaways

• Community solar projects can expand solar access to disadvantaged groups, including low- and

moderate-income (LMI) households and environmental justice (EJ) communities.
• To facilitate LMI and EJ participation in community solar, policymakers should consider:
– Targeting the specific barriers that inhibit these groups’ access to solar energy.
– Approaches to easing capital and credit constraints.
– Mandating a minimum level of LMI and EJ involvement.
– Incentives to encourage developers to include LMI and EJ customers.

Community solar has the potential to reach two groups that often lack access to solar energy. These are:
• Low- and moderate-income (LMI) households. The term “LMI households” refers to households with
below-median family income, a threshold that can be defined differently depending on the state, region,
or program. It is important to recognize that there is income stratification within the LMI designation,
and that barriers to solar access will vary across LMI income levels. In general, LMI households are
more likely to lack access to credit and capital, rent rather than own their homes, live in multifamily
units without individual energy meters, and experience predatory lending, making them skeptical of
solar developers. These characteristics cause LMI customers to be less able and less willing to take
advantage of participation in solar programs.
For the purposes of the community solar program receiving loan assistance, we recommend defining
the LMI threshold as 100 percent or below the statewide area median income, which was $78,900
for a three-person household in 2016.95 For determining eligibility for community solar subsidies, we
recommend using the criteria set by the New Jersey Universal Service Fund, which provides ratepayer
assistance to very low-income customers.96
• Environmental justice (EJ) communities. New Jersey defines EJ communities as those whose residents
are predominantly persons of low-income and persons of color who have experienced or experience
discrimination and a disproportionate share of the impact of pollution and other threats to public
health and quality of life.97 These residents are particularly vulnerable to the impacts of climate
change and are less likely to have access to solar energy.
Expanding solar access to LMI and EJ customers is important for several reasons. First, expanding solar
access is critical to increasing public support for a clean energy transition and to avoiding the most harmful
impacts of climate change. Bringing solar energy to LMI and EJ communities not only helps green the
energy market in and of itself, but also changes the perception that solar energy is for only high-income
consumers, thereby accelerating the deployment of clean energy nationwide.
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Second, distributed energy resources such as rooftop and community solar can improve grid resilience, which
is especially important in a coastal state like New Jersey. By shortening energy transmission and distribution distances, and by spreading the risk of failure or physical damage from extreme weather events across a
greater number of facilities, community solar installations will reduce the negative impacts of another storm
like Hurricane Sandy. EJ communities are often located in the areas most vulnerable to climate change, due
to higher exposure and weaker infrastructure, making EJ access to solar energy even more important.
Third, low-income households face the highest energy burden, often spending almost 10 percent of their
incomes on utility bills (Figure 10). The price of solar electricity in the medium- and long-term is more
affordable and less volatile than the price of electricity generated from fossil fuels. Transitioning to more
predictably priced power is particularly valuable for LMI customers, who have less capacity to absorb sudden
increases in their electricity bills.

Figure 10: Percentage of income spent on electric bills, by
income quintile. (Source: U.S. Bureau of Labor Statistics)

Fourth, all customers, including LMI and EJ customers, support local, state, and federal solar initiatives
through tax payments and by serving as part of the rate base. In the interest of equity, there is a moral
imperative to ensure that all customers, including LMI and EJ customers, have access to solar energy. The
remainder of this section discusses options for increasing LMI and EJ participation in community solar.

3.9.1

Easing capital and credit constraints

Because LMI customers often lack access to capital or are perceived as credit risks by lenders, it can be
difficult for them to finance the high up-front costs of purchasing or even leasing a rooftop solar PV system.
On-bill financing, as discussed in Section 3.2.4, has emerged as an effective way to circumvent these constrains and enable LMI participation in community solar. Since most on-bill financing programs exhibit very
low default rates (between 0–3 percent, according to one review98 ), lenders may be more willing to extend
credit through these programs to LMI customers they perceive as credit risks. On-bill financing also lessens
the paperwork burden associated with community solar participation.
Another way to address financing constraints is to underwrite loans and provide subsidies for LMI participation. New Jersey currently provides ratepayer assistance in the form of subsidized electric and gas payments
to low-income households through its Universal Service Fund (USF). New Jersey also underwrites loans to
LMI customers for rooftop solar. Many LMI households are unable to participate in solar projects that
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require an upfront buy-in (either community or rooftop) because their credit scores are too low to get loans.
State underwriting addresses this barrier directly by shifting some of the risk from loan providers to a government fund that guarantees the loans if customers default. This allows a broader pool of potential customers
to access solar loans, and potentially leverages a pool of private capital much larger than the government
fund. This approach is used in Connecticut, which created a Green Bank to provide more than $60 million
in solar financing for multi-family and commercial property owners through affordable, fixed-rate loans.99
The Green Bank is funded by Connecticut’s participation in the Regional Greenhouse Gas Initiative (RGGI).
A third important structure for LMI participation is the anchor or backup subscriber. The anchor subscriber
is a local institution, such as a hospital, school, or municipal government that buys a large portion of a
community solar project. If one or more low-income subscribers default, the backup subscriber can easily
assume these subscriptions by increasing its consumption of the project’s electricity. These institutions can
also leverage greater access to capital and overcome credit barriers, which are critical for broadening LMI
access and engaging a diverse customer base.

3.9.2

Carve-outs and incentives

Some states have adopted a “command and control” approach to broadening solar access, establishing a
carve-out in community solar legislation that requires a minimum level of LMI or EJ participation. Colorado
requires a minimum of 5 percent LMI participation in any community solar project. New York prioritized
LMI participation by allowing projects with at least 20 percent LMI participation to interconnect before all
other projects.100 While California has not set an LMI or EJ threshold that applies to all projects, it has
mandated that 100 MW of community solar capacity be sited in EJ communities. A disadvantage of this
approach is that it does not motivate developers to go above and beyond the required minimum, meaning
that developers tend to treat the carve-out level more as a ceiling than a floor. Strict carve-out requirements
can also discourage or slow down the development of community solar projects. Other states such as New
York have created incentives for developers who secure high levels of LMI and EJ customer participation.
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4

Policy Recommendations

Section 3 provided a general discussion of topics that should be considered when designing community solar
policies. This section offers specific recommendations for legislation to establish a statewide community
solar program in New Jersey (although many of the recommendations are applicable to other states as well).
Thirteen major recommendations are presented, along with explanations and supporting recommendations.

4.1

Statute and program design
Recommendation 1
Be clear on legislative intent, but delegate program details and technical
specifications to the New Jersey Board of Public Utilities (NJ BPU).

While “community solar” projects exist in several states without a specific statute authorizing them, a community solar statute signals legislative intent and state support for a community solar program. However,
an overly prescriptive statute is likely to stifle business innovation and makes fixing problems that may arise
very difficult, requiring an act of the state legislature. We therefore recommend that the statute specify
key elements of the program, including goals and intent, intended beneficiaries, and major milestones in the
implementation timeline, but remain broad enough to delegate authority for determining program details
and technical specifications to the New Jersey Board of Public Utilities (NJ BPU). This will allow for greater
flexibility in adjusting the program to meet demonstrated needs.
We further recommend that the BPU direct utilities to manage the day-to-day implementation of the program
and the application process. Utilities are best positioned to ensure that community solar is well integrated
into the grid and to flag potential problems as they arise. Utilities should be allowed to recover program
oversight costs, but these costs should be carefully limited by the BPU to limit the effect on non-participants.

Recommendation 2
Administer the community solar program in two phases: a pilot stage to
identify and correct problems, followed by full implementation.

Even carefully designed programs are likely to encounter unanticipated challenges. In Minnesota and New
York, for instance, policymakers were caught off-guard by unexpectedly high numbers of project applications
shortly after the launch of their programs. In California, by contrast, statutory language mandating “nonparticipating ratepayer indifference” significantly curtailed developer interest. Building a one- to two-year
pilot phase into New Jersey’s community solar program would give the NJ BPU the opportunity to identify
and correct problems before they become severe. A pilot phase also enables customers, developers, and other
stakeholders to begin experimenting with—and reaping the benefits of—community solar sooner rather than
later. To manage the size of the program during the pilot, the NJ BPU should set an appropriate cap on the
aggregate amount of community solar capacity. This cap could be phased out as the program transitions to
maturity. The NJ BPU should have the authority to implement additional pilots as appropriate.
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Recommendation 3
Require utilities to collect and disclose information relevant to project development.

Information relevant to project development (e.g., information on available substation capacity or traffic
patterns in the electric grid) is often held by utilities and is difficult for developers to access. We recommend
that the NJ BPU direct utilities to perform a locational value assessment that identifies areas on the grid
that would benefit from additional capacity provided by community solar. The assessment’s results should
be publicly accessible and enable developers to site projects optimally. The BPU may wish to use the results
of the locational value analysis to inform its value-of-solar calculation (see below). We also recommended
that the locational value analysis and its results be included in New Jersey’s Energy Master Plan (EMP).101
This will help integrate community solar and other distributed energy resources into New Jersey’s long-term
goals of expanding in-state electricity resources and supporting cost-effective renewable resources.

Recommendation 4
During the pilot stage, use a Request for Proposals (RFP) to process project applications.
For full implementation, use a queue-based first-come, first-served process.

There is no perfect system for processing community solar project applications. Both queue-based systems,
like those used in Minnesota and New York, and Request for Proposals (RFP) systems, like the one used in
California, have experienced challenges. The NJ BPU must carefully consider which system is likely to be
the most successful in New Jersey. RFP systems generally require more time to set up and more effort to
oversee. However, we believe an RFP process may be more beneficial for the pilot stage because it will allow
the managing authority to partner with utilities and account for the locational value of proposed projects.
This would not be possible with a queue-based system since project developers do not yet have access to
grid data. The NJ BPU should explore the feasibility of transitioning to a queue-based process once it
has required utilities to disclose information relevant to project development and once it has established
a value-of-solar methodology (see Recommendation 7). Before implementing the queue-based system, the
BPU must ensure that developers have access to all information needed to assemble a complete, informed
project application (see previous recommendation). The BPU should also set demanding project maturity
requirements and aggressive development milestones to ensure that developers do not “flood the queue” with
mediocre applications and that projects in the queue continue to move forward at a reasonable rate.

Recommendation 5
Establish transparent cost-sharing procedures for grid
upgrades needed to accommodate community solar.

A transparent procedure for sharing grid upgrade costs addresses a systemic obstacle to community solar.
We recommend that New Jersey consider the cost-sharing approach developed by policymakers in New York.
Under this approach, when a project requires a grid upgrade, the first developer to build a project utilizing
that circuit or substation will pay the utility the full upgrade cost. All future developers that build projects
that benefit from the upgrade will be required to reimburse the first developer in an amount proportional to
the capacity of their project.
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Recommendation 6
Create a simple, standardized process for community solar permitting.

New Jersey has more than 500 municipalities,102 which could each have unique permitting processes for
community solar. We recommend that a simple, standardized permitting process be designed by the New
Jersey Department of Community Affairs (DCA), with input from the BPU, to streamline planning, zoning
and construction timeframes. Where possible, the process should align with processes in neighboring states
to make it easier for developers to operate across the mid-Atlantic region. While adoption of the process
should remain voluntary for municipalities, we recommend that the NJ BPU and the NJ DCA explore ways
to encourage uptake. Options include drafting a model land use ordinance that local authorities can adopt,
offering grant funding to support municipalities that adopt the standardized process (an approach used
in New York), and offering training workshops to familiarize municipal employees with the elements and
advantages of the standardized process.
Recommendation 7
Develop and ultimately transition to a value-of-solar credit rate. In the interim,
use virtual net metering to credit customers at the applicable retail rate.

As discussed in Section 3.1, most community solar programs credit subscribers using either (1) virtual net
metering (VNM) at the applicable retail rate (ARR), or (2) a “buy all, sell all” approach in which customers
purchase electricity at the ARR, but are credited for produced power at a calculated value-of-solar (VOS)
rate. VNM is easier to understand and generally easier for utilities to implement. Because the ARR includes
the costs of maintaining distribution networks that a community solar project may utilize, there is sometimes
concern that crediting at the ARR could result in overcompensation of community solar power. Utilities may
attempt to recoup distribution expenses by raising rates for customers not participating in community solar.
A VOS credit rate solves this challenge in theory by valuing all the costs and benefits provided by community
solar projects, but can be difficult to apply in practice because there is not yet widespread consensus on
what components should be included in the VOS “value stack”, or on how to value certain components, such
as avoided environmental cost. Because the VOS includes both costs and benefits, it is unclear if it will be
higher or lower than the ARR before an analysis is completed.
Given the merits of VOS, we recommend that the NJ BPU begin developing a transparent, well-informed
methodology for calculating a VOS rate. VOS methodologies already in place in Minnesota and Austin,
Texas, will provide a useful starting point in determining which components to include in the VOS value
stack, and how they should be valued. Components may include:
•
•
•
•
•
•
•
•
•
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• Greenhouse gas effects
• Economic and job impacts
• Locational value
• Energy security
Once the VOS methodology has been developed, reviewed, and made public, the NJ BPU should specify
a date by which utilities must transition to crediting customers at the VOS rate. In the interim, the NJ
BPU should require utilities to use VNM to credit customers at the ARR, potentially with an appropriate
adjustment to account for fixed network costs.

Recommendation 8
Set a floor on SREC prices and provide SREC benefits to subscribers

Additional measures to limit volatility in the New Jersey SREC market will improve the financeability of
solar projects and reduce customer risk. We therefore recommend that New Jersey set a floor on SREC
prices. Although a floor could distort the market long term, in the short term it gives the legislature and
regulators time to react to market conditions without hurting the growth of the sector. We also recommend
that the NJ BPU either assign ownership of SRECs from community solar projects to project subscribers,
or require utilities to credit customers for the SRECs at the appropriate market value. Either option will
ensure that customers realize the full benefit of participating in community solar.

4.2

Project restrictions
Recommendation 9
Cap the size of individual projects at 5 megawatts (MW). Limit participation
to customers in the same service territory and county.

Capping the size of community solar projects helps make certain that projects serve distinct communities
and do not simply give developers an alternate way to install utility-scale solar arrays. It is important,
however, to ensure that developers can still realize economies of scale and enroll enough participants to limit
the risk of customer default. We recommend 5 MW (about 30 acres) as a project cap to balance these
competing concerns. We do not see a mandate on minimum size as necessary. To be effective in practice, the
cap on maximum project size must be combined with a restriction on co-location: for instance, a restriction
that prevents the same developer from siting multiple community solar projects on one parcel of land.103
The NJ BPU can further ensure that community solar remains “within the community” by requiring that
community solar subscribers be located within the same service territory and county as the project to which
they are subscribed, as is the case in Minnesota.
We emphasize that any restrictions on project size, co-location, and customer proximity should be set by the
NJ BPU rather than mandated by statute. This allows easier modification should these restrictions prove too
discouraging to developers. The NJ BPU may also consider waiving or easing restrictions for projects that advance other program goals. Examples include projects located on priority sites (Section 3.4) or projects that
primarily serve underprivileged communities (Section 3.9). If this option is pursued, the NJ BPU must be
very clear about the types of projects that are eligible and the criteria by which eligibility will be determined.
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Recommendation 10
Encourage development on low-value land and sites that allow multiple
land uses. Require project applications to include decommissioning plans.

As the most densely populated state, New Jersey’s open space is precious. Voters and policymakers in New
Jersey have recently taken steps to protect the state’s open space from unchecked development. In 2014,
voters approved a constitutional amendment that dedicated 6 percent of annual corporate tax revenues to
fund the Green Acres and Blue Acres Programs and to support “open space, farmland, and historic preservation” from 2016 until 2045.104 In 2016, legislators passed the Preserve New Jersey Act, which details
how these funds will be allocated.105 Given the broad support for land preservation across New Jersey,
policymakers should take steps to ensure that community solar will not encroach on the state’s open space.
The NJ BPU should coordinate with the New Jersey Department of Environmental Protection (DEP) to
manage the aesthetic and environmental impact of community solar projects. We recommend that the NJ
BPU encourage development of community solar on low-value land, such as brownfields, and at sites that
allow multiple land uses, such as public roof space, parking lot canopies, and other built spaces. To do
so, the NJ BPU may consider offering developers incentives such as exemptions from size, co-location, and
customer-proximity restrictions for projects located on low-value or multiple-use sites.
We further recommend that the NJ BPU and DEP identify and publish a list of these priority sites, preferably
including information on other parameters relevant to project development (such as solar insolation levels,
soil and roof conditions, interconnection specifications, etc.). The NJ BPU and DEP should explore options
for integrating this list with existing resources, such as the NJ-Geo web mapping application. The NJ BPU
should also consider requiring that community solar project applications include decommissioning plans.
These plans should specify who is responsible for any environmental remediation or site restoration needed
once a project has reached the end of its useful life.

4.3

Subscriber base and customer outreach
Recommendation 11
Allow participation of residential and small-business customers. Limit the
subscription size of any one customer to 40 percent of project capacity.

We recommend that the subscriber base include small businesses in addition to residential customers. The
numerous small businesses in New Jersey are integral members of their local communities, and their inclusion
fits well within the ethos of community solar. The participation of small-business customers will also help
ensure the success of a community solar program in the state, helping to make the installations more financeable and diversifying the risk profiles the projects. Similarly, limiting subscription size to 40 percent ensures
that multiple customers from each community will have the opportunity to participate in community solar.
This limit is in line with other community solar programs, including those in Minnesota106 and Oregon,107
and prevents large customers from “crowding out” smaller subscribers for any one project.
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Recommendation 12
Require developers to allocate at least 10 percent of subscriptions to low- and moderateincome (LMI) customers, and adopt measures to increase LMI and environmental justice
(EJ) participation. Integrate community solar into existing energy assistance programs.

A major benefit of community solar is that it can help expand solar access to low- and moderate-income
(LMI) households and to environmental justice (EJ) communities. To ensure that this benefit is realized,
we recommend that New Jersey’s community solar program require a carve-out of at least 10 percent for
LMI customers. Under this scheme, each developer participating in the program would need to ensure that
LMI subscribers account for at least 10 percent of the aggregate community solar capacity offered by that
developer. This structure would allow developers to pursue projects in communities with small LMI populations, as long as those projects were balanced by projects in communities with large LMI populations.
For the purposes of this program, we recommend defining LMI households as households at or below the
statewide area median income. In 2015, this was equivalent to an annual income of $61,000 for a one-person
household, or $79,000 for a three-person household.108
We also recommend that policymakers take two steps to encourage developers to seek LMI and EJ participation beyond the 10 percent minimum mandated by the carve-out. First, the NJ BPU should require
utilities to offer on-bill financing for community solar subscriptions, a practice that significantly reduces
barriers to participation that LMI and EJ customers commonly face. Second, we recommend that the State
of New Jersey underwrite loans for LMI and EJ participation and subsidize the participation of qualifying
low-income customers through the Universal Service Fund. Additional subsidies for LMI participation could
be funded by New Jersey’s Clean Energy Program (NJCEP). Policymakers should also consider rejoining
the Regional Greenhouse Gas Initiative (RGGI) and using a portion of the funds to support community
solar. When NJ was previously a member of RGGI, it received more than $100 million in revenue from 2005
to 2011.109 Given that greater LMI and EJ access to solar will reduce the need for ratepayer assistance,
allocating funding to community solar could achieve cost savings in the long run.
Finally, we note that to maximize the impact of solar energy on climate change and poverty reduction,
New Jersey should integrate its community solar program into existing energy-efficiency initiatives. Major
goals of LMI and EJ participation in solar include reducing electricity costs and decreasing greenhouse gas
emissions. By coupling community solar with a whole-building approach to energy efficiency, LMI and EJ
residents will realize greater economic and environmental benefits.

Recommendation 13
Create and implement consumer-protection measures, including
a standard disclosure checklist and an online information portal.

The NJ BPU should work closely with the New Jersey Division of Rate Counsel to ensure that New Jersey’s
community solar program includes sufficient consumer outreach and consumer-protection measures. One
recommended measure is creating a standard disclosure checklist to be incorporated in customer contracts.
This checklist would include information on recurring and nonrecurring charges, terms and conditions of
early termination, and other items central to customer interest. Such a checklist is currently a mandated
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component of Xcel Energy’s Community Solar Garden Program in Minnesota.110,111 A standard disclosure
checklist could also be implemented to ensure all customers receive information in plain language on key
contract terms.112 We also recommend creating an online portal that allows customers to easily compare,
enroll in, and manage their subscriptions to community solar projects. This type of portal is a component
of the Hawaii PUC’s proposal on community solar.113

5

Conclusion

A clean energy future in the United States will increase energy security, improve human and environmental
health, and support long-term economic stability and growth. Solar energy, as the most abundant renewable
power source in the world, is a critical pillar of this future. Community solar can help expand solar power
capacity and access in the United States by serving as a complement to utility-scale and residential solar.
A statewide community solar program in New Jersey would empower developers to build solar projects
on urban and suburban brownfields, vacant lots, and other low-value sites. It would give the estimated
49 percent of households currently unable to participate in residential solar programs an alternate way to
become solar customers. Finally, it would ensure that New Jersey continues to be a national leader in solar.
The information and recommendations provided in this report serve as a resource to assist state officials in
crafting community solar legislation that builds on New Jersey’s rich, successful history of using policy to
grow the solar sector in a way that delivers the greatest benefits for all.
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A

Model Legislation

***This section contains model legislation for establishing a statewide community solar program in New Jersey. It is based on a section of New Jersey Senate Bill (SB) 2275, sponsored by Senator Bob Smith, that
also proposes such a program. The authors of this report have enriched the relevant text in SB 2275 with
additional detail according to the recommendations presented in the main text.***
SENATE, No. xxxx
SYNOPSIS
Establishes “Neighborhood Solar Energy Program.”
An Act concerning solar energy projects, and amending P.L. 1999, c.23.
Be It Enacted by the Senate and General Assembly of the State of New Jersey:
1. Section 38 of P.L.1999, c.23 (C.48:3–87) is amended to read as follows:
y. (1) The board shall establish the “Neighborhood Solar Energy Program” to permit customers of an electric public utility to invest in solar energy projects for the purposes of:
(a) expanding access to solar power for low- and moderate-income residents, especially those residing
in multi-unit dwellings.
(b) expanding access to solar power for renters and residents with roofs that are not suitable for
solar.
(c) furthering New Jersey’s status as a leader in renewable energy and meeting State climate goals
pursuant to The New Jersey Global Warming Response Act of 2007, N.J.S.A 26:2C–37.
(d) advancing the green economy and workforce development in New Jersey.
(e) increasing the resiliency of New Jersey’s power supply.
(2)A1
(a) The board shall permit electric public utility ratepayers to subscribe to a solar energy project
in a manner and at a price that is determined by the owner of a solar energy project, provided that
the solar energy project is connected to the electric grid and located in the same county and service
territory as the electric public utility which services that ratepayer. A ratepayer who participates
in a solar energy project (“subscriber”) shall be permitted a credit on their electric public utility
bill for the value of energy produced by their subscription. Subscription size shall be limited to an
amount expected to generate electricity that is less than or equal to the customer’s annual electric
usage in the energy year prior to initial subscription. A customer shall be compensated for any
surplus credits each billing period or at the end of the annual billing period.
(b)A2 Within twenty-four months of the passage of this act, the board shall initiate a proceeding to
determine a Value-of-Solar (VOS) rate at which to credit subscribers for electricity generated. The
VOS rate shall quantify the value and costs of solar energy to New Jersey ratepayers, including the
value of energy produced, increased capacity, reduced transmission and distribution costs, fuel price
hedging, grid resiliency, administration charges, avoided air pollution, environmental benefits, and
any other costs or benefits the board deems relevant. In developing this rate, the board shall consider the best-available science as well as similar methodologies that have already been developed in
other states and localities. Estimated placeholder rates may be used if exact subcomponent values
are not yet calculable. The board may also include a temporary additional charge to encourage
participation if the initial VOS rate is too low to incentivize development. The board shall hold
A1
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see Section 3.1 for a discussion of crediting mechanisms for community solar.
see Section 3.1.2 for a discussion of Value-of-Solar rates.
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biennial hearings to revisit and improve the accuracy of the VOS rate and subcomponent values.
To the extent possible, the VOS should account for differential costs and benefits based on a solar
energy project’s location and current market conditions.
(c) Prior to the adoption of a VOS rate, subscribers shall be credited at the full applicable retail
rate for their customer class and service territory.
(d)A3 Unsubscribed energy from a solar project registered under the Neighborhood Solar Energy
Program may be sold to utilities at the wholesale rate.
(e) The board shall require the owner of a solar energy project to: provide a copy of its agreement
with its subscribers to the subscriber’s electric public utility; report the amount of energy produced
by a subscriber’s share each billing period to the subscriber’s electric public utility; notify the subscriber’s electric public utility once the agreement between the owner of the solar energy project and
the subscriber has been terminated; and provide other information as determined by the board.
(3) The board shall make available on its Internet website information on solar energy projects whose owners
are seeking subscribers.
(4) The board shall establish standards for solar energy projects that are eligible to be included in the
Neighborhood Solar Energy Program. These standards should be reviewed every twenty-four months, or
more regularly at the discretion of the board. The standards for the Neighborhood Solar Energy Program,
shall include, but not be limited to:
(a) a verification process to ensure that solar energy projects are producing an amount of energy
that is greater than or equal to the amount of energy that is being credited to its subscribers’ electric
utility bills pursuant to paragraph (2) of this subsection.
(b)A4 a cap on total aggregate generation capacity for projects that qualify under this subsection,
as well as a process for raising and eventually removing this cap. This cap shall be independent of
limitations on grid-connected solar described in NJSA 48:3-87 section r, although the board should
consider the effect of additional solar capacity on the grid in setting the Neighborhood Solar Energy
Program cap.
(c)A5 restrictions on project co-location and a cap on individual project size, such that utility-scale
projects cannot apply for the Neighborhood Solar Energy program.
(d)A6 a requirement that each project have at least 3 subscribers, and that each subscriber subscribe
to at most 40 percent of a project’s total capacity.
(e)A7 a carve-out of at least 10 percent for low- and moderate-income residents. The carve-out
will apply to the aggregate capacity of projects registered under the Neighborhood Solar Energy
Program by an individual developer. The board shall authorize a higher carve-out, or sector-specific
carve-outs, if it determines that these measures would improve low- and moderate-income participation without significantly impeding solar development. The carve-out(s) should be reconsidered
every 24 months. New and/or modified carve-outs, if implemented, shall apply only to applications
submitted after the date the new and/or modified carve-outs goes into effect.
(f)A8 a standard disclosure checklist with items that participating solar projects are required to disclosure to subscribers, including information on charges, financial benefits, and terms and conditions
of early termination.
A3
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(5)A9 The board shall establish an application queue or RFP process for owners of solar energy projects who
wish to be included in the Neighborhood Solar Energy Program. This application process shall allow for fair
competition and timely construction of solar energy projects. Prior to the adoption of the value-of-solar rate
the process should favor applications located near their subscribers with the aim of encouraging projects
that will minimize costs to the grid.
(6)A10 With reasonable limitations based on what is technically feasible, the board shall direct utilities to
begin providing data to solar developers about the locations where solar energy projects are likely to yield
the greatest reductions in grid distribution costs and greatest improvements in grid resiliency.
(7)A11 The board shall begin proceedings to establish a transparent cost-sharing mechanism for grid upgrades necessary to accommodate solar projects applying for the Neighborhood Solar Energy Program. All
upgrade costs shall be borne by the owners of participating solar energy projects.
(8)A12 Subscribers to solar energy projects are eligible to apply for and receive Solar Renewable Energy
Credits (SRECs) for each megawatt-hour of electricity produced by their share of a solar energy project
pursuant to subsection r. of this section. The board shall consider the possibility of allowing groups of
subscribers (e.g., homeowners’ associations) to aggregate their SRECs.
(9) Participation in a neighborhood solar project shall not affect subscriber eligibility for ratepayer assistance
from the Universal Service Fund.
(10) As used in this subsection:
“Subscribe” means a utility customer that purchases shares in a qualifying solar energy project
located within the same utility jurisdiction and county,
“Solar energy project” means a system containing one or more solar panels and associated equipment.
“Solar panel” means an elevated panel or plate, or a canopy or array thereof, that captures and
converts solar radiation to produce electric power, and is approved by the board to be included in
the Neighborhood Solar Energy Program.
“Solar power” includes flat plate, focusing solar collectors, or photovoltaic solar cells and excludes
the base or foundation of the panel, plate, canopy, or array.
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3.7 for a discussion of application procedures.
3.4 for a discussion of locational pricing.
3.3.2 for a discussion of interconnection and cost-sharing challenges.
3.1.4 for a discussion of the New Jersey REC and SREC markets.
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B

Community solar policy in California, Hawaii,
and Minnesota

B.1

California

With the largest economy and population in the nation, California’s energy demand is necessarily high (second only to Texas), and dominated by the transportation sector. Yet due largely to state and local policies,
California also has one of the lowest per capita total energy consumption levels in the nation, and has extensively developed its solar resources. Today, California is the national leader in installed solar capacity, and
solar continues to expand in the state.B1 The San Francisco Bay Area is home to an unparalleled number
of solar companies, including the top two largest residential solar installers in the country (Solar City and
Sunrun), and both the workshop client (Grid Alternatives) and the primary solar advocacy organization in
the country (Vote Solar).
California is also pushing the envelope on community solar. In 2008, the Sacramento Municipal Utility
District launched a community solar program in 2008, and in 2013, California Governor Jerry Brown signed
into law Senate Bill (SB) 43, which authorized the creation of a “Green Tariff Shared Renewables” (GTSR)
program.B2,B3 The program has two parts: a Green Tariff component and an Enhanced Community Renewables (ECR) component. The Green Tariff component provides ratepayers the option to pay a premium
and receive 50 percent or 100 percent of their electricity from renewable energy sources. Utilities cannot
claim RECs generated by participating customers and must procure additional renewable generation to
meet program demand.B4 The GTSR component authorized 600 MW of shared renewables projects—such
as community solar—statewide, and required California’s three largest utilities to design community solar
programs and submit them to the California Public Utilities Commission for approval. The GTSR further
specifies that 100 MW of the 600 MW authorized must be located in EJ communities.B5 SB 43 enabled thirdparty solar developers to build shared renewables projects and sign power purchase agreements (PPAs) with
ratepayers. Projects as large as 20 MW are eligible to provide electricity to the utilities at an established rate.
Attempted implementation of the GTSR program has revealed several problematic aspects. Chief among
these is SB 43’s requirement that the GTSR program “be implemented in a manner that ensures nonparticipating ratepayer indifference.” This language has been the source of significant discontent. Critics argue
that the strict “ratepayer indifference” clause forces developers to raise the prices of community solar subscriptions such that customer participation has been low. In addition, the compensation offered to developers
under the ECR program is relatively modest (compared to states like Minnesota and New York), meaning
that an unusual number of developers have declined to respond to utilities’ requests for community solar
proposals.B6

B.2

Hawaii

Hawaii has been cited as a “postcard from the future” in terms of energy generation and consumption,
especially with respect to renewable energy. As an island nation, Hawaii has historically been dependent on
imported oil, meaning that energy price levels and volatility in the state are usually well above the national
average.B7 These energy challenges have served as catalysts for change, motivating Hawaii to rapidly develop its renewable energy capacity. In June 2015, the Hawaii state legislature updated Hawaii’s Renewable
Portfolio Standard (RPS) to require that all of the state’s electricity come from renewable resources by 2045,
making Hawaii the first state in the nation to set a target of 100 percent renewable energy.B8
B1
B2
B3
B4
B5
B6
B7
B8
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Solar energy is a major part of Hawaii’s ambitious renewable energy plan. Solar power already provides nearly
a third of Hawaii’s renewable energy, and Hawaii’s capital, Honolulu, has more solar capacity installed per
capita than any other U.S. city.B9 Hawaii is currently looking at how to best deploy community solar
projects as part of the state’s renewable energy mix. The 2015 update to Hawaii’s RPS required each
electric utility in the state to file a proposed community-based renewable energy tariff with the Hawaii
Public Utility Commission (PUC) by October of that year.B10 The Hawaii PUC used the draft tariffs to
inform its Community-Based Renewable Energy (CBRE) proposal, which was released for public comment
in June 2016 and is expected to be finalized in the near future. The proposal includes a call to use time-of-use
rates to set bill credit value for program participants—a first for a community solar program. Under this
structure, generation sent to the grid at peak demand periods will be more highly compensated, which will
likely create a market for energy storage. The proposal also calls for a phased implementation approach.
The CBRE tariff ultimately issued by the Hawaii PUC will be in effect for one year. The Hawaii PUC
will then have an opportunity to issue a revised tariff that addresses lessons learned and incorporates new
technologies developed during the first year that the CBRE program is in effect.

B.3

Minnesota

Minnesota was one of the earliest states to actively support community solar. In 2013, Minnesota’s Solar
Energy Jobs Act (SEJA, Minnesota statute §216B.1641), required Xcel Energy, the state’s largest investorowned utility (IOU), to submit, by September of that year, a plan for a community solar garden program
for Xcel customers. SEJA stipulated that a customer’s subscription size was capped at 120 percent of the
customer’s average electricity consumption in one year, and that no one participant could subscribe to more
than 40 percent of the capacity of a single project.
Xcel’s proposed program, Solar* Rewards Community (S*RC), was approved by the Minnesota Public Utilities Commission (PUC) in 2014. In December of the same year, the company began accepting applications
from solar developers wishing to build community solar gardens within the purview of the program. Response to the program was tremendous. Just a month after the program launched, applications representing
431 megawatts (MW) of community solar capacity had been submitted, and by June 2015, this figure had
increased to 1,000 MW. A considerable portion of proposed capacity came from applications for co-located
projects overseen by larger developers. In these cases, developers proposed constructing multiple—in one
case, as many as 50—1-MW solar gardens (the maximum size allowed under SEJA) immediately adjacent
to each other, effectively establishing a utility-scale solar installation.
In February 2015, Xcel filed comments arguing that co-location violated the spirit and intent of the statute,
and in August 2015, the Minnesota PUC agreed, issuing an order that limited developers’ ability to co-locate
solar gardens in large groups resembling utility-scale projects.B11 In December 2015, the Minnesota PUC
approvedB12 Xcel’s final community solar garden tariff, which placed a 5-MW cap on the aggregate capacity of co-located projects proposed prior to September 25, 2015, and a 1-MW cap on co-located projects
proposed afterwards.B13 The co-location limit caused many developers to withdraw their applications. As
of July 2016, 370 kW of community solar garden capacity was operational through the S*RC program, and
the total capacity of applications in the queue had decreased to 855 MW.B14 Xcel expects 200 MW of solar
capacity to enter service by the end of 2016 and plans to double that capacity by the end of 2017.
B9
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A key part of the community solar discussions in Minnesota centered around the rate design for community
solar. By statute, Xcel Energy was required to purchase all energy generated by community solar gardens
at a value-of-solar (VOS) rate. However, until the approval of such a rate, the company was to compensate
subscribers at the applicable retail rate. In transitioning to the VOS rate, one of the major concerns of
the Minnesota PUC was whether the new rate would be high enough for community solar projects to be
financeable, as required by statute. Following its calculation of the VOS rate, Xcel Energy’s position was
that using the rate could “overincentivize” participation in community solar gardens and shift costs onto
nonparticipating ratepayers. Generally, supporters of the VOS rate argued that the rate provided greater
predictability and transparency than the applicable retail rate—sufficient conditions for financeability.
In late 2015, the PUC sought comments on the transition to the value-of-solar rate. After a period of public
comments and oral arguments, the PUC determined in September 2016 that Xcel Energy would be required
to purchase energy at the VOS rate from community solar projects submitted to the S*RC program after
December 31, 2016. While Xcel Energy is the only power provider in Minnesota that has been mandated by
the Minnesota PUC to offer a community solar garden program, other entities in the state have initiated their
own community solar projects in various forms. The Wright-Hennepin electric cooperative (co-op) developed
Minnesota’s first community solar garden, a 40 kW array, in 2013, and has since pursued several additional
community solar projects.B15,B16,B17 Other co-ops that have established community solar gardens include
Great River Energy, Lake Region, and Connexus Energy, the latter of which completed a 245 kW community
solar garden in 2014.B18 Moorhead Public Service, a consumer-owned utility that serves customers in the
Moorhead/Fargo area of western Minnesota, has developed three community solar arrays since 2015 and is
planning to complete construction of a fourth array in 2017.B19 Minnesota Power, an IOU based in Duluth,
constructed two community solar gardens in 2016 with a total capacity of 1.4 MW. Although the utility
is awaiting Minnesota PUC approval of the rate structure for the projects, the projects have generated
significant interest among potential subscribers.
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Solar Gardens in the Garden State:
Community Solar Recommendations for New Jersey
Why community solar?
Solar is booming. The United States achieved more than 30 gigawatts of installed solar capacity in 2016, up from virtually zero just a
decade prior. Yet almost half of households cannot access solar because they reside in rented or multi-tenant buildings. Other
households have shaded roofs, or lack the capital needed to invest in solar panels. As the country’s most densely populated state,
New Jersey stands to benefit greatly from new approaches for solar expansion.

Community solar is one such approach.

How does community solar work?

Community solar systems are small- to mediumscale solar-electric systems that provide power
and/or financial payback to multiple participants.
These systems can:
ü
ü
ü
ü
ü

Source: NYSERDA, Shared Solar NY-Sun Program

Enhance electric grid resilience
Support economic growth
Reduce transmission & distribution costs
Increase low-income access to solar
Improve human & environmental health

Community solar systems are generally small
enough to be located close to end users, but
large enough to realize some economies of
scale.

Community solar in New Jersey
New Jersey has a track record of innovative and effective solar policies. Thanks to its net metering
policy, solar Renewable Portfolio Standard (RPS), and Solar Renewable Energy Credit (SREC)
market, New Jersey has enough installed solar capacity to power 257,000 homes, and ranks
4th on the Solar Energy Industries Association list of top solar states. Community solar would be
a valuable complement to the state’s robust utility- and residential-scale solar industries.
Establishing a statewide community solar program would augment consumer choice and
unlock a new market for solar development, helping New Jersey remain a national solar leader.
Thoughtful policy design is essential to program success. The below recommendations for
community solar legislation in New Jersey are based on an extensive literature review, interviews
with more than 100 experts and practitioners, and in-depth case studies of three states (California,
Hawaii, and Minnesota) that already have community solar policies and programs in place.

Recommendations
● Be clear on legislative intent, but delegate details to the
New Jersey Board of Public Utilities (BPU).

● Set a floor on prices for Solar Renewable Energy Credits
(SRECs) and provide SREC benefits to subscribers.

● Administer the program in two phases: a pilot stage
followed by full implementation.

● Cap project size at 5 MW. Limit participation to customers
in the same service territory and county.

● Require utilities to make information relevant to project
development transparent and easily accessible.
● During the pilot stage, process project applications via
a queue-based system.
● Establish transparent cost-sharing procedures for grid
upgrades needed to accommodate community solar.
● Create a simple, standardized permitting process.
● Use virtual net metering to credit customers for power.
Eventually, transition to a value-of-solar methodology.

● Encourage projects on low-value land and sites that
allow multiple land uses.
● Allow participation of small businesses. Limit individual
subscription size to 40% of project capacity.
● Require developers to allocate at least 10% of project
subscriptions to low-income households. Take action to
reduce participation barriers.
● Create and implement appropriate consumer-protection
measures.

