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DOE recognizes that there is no one path to solar market development, so this guide introduces 
a range of policy and program options that can help a community build a sustainable solar 
infrastructure. DOE doesn’t imply that a community must undertake all of these activities; 
instead, community leaders should tailor their approach to þt their communityõs particular needs 
and market barriers. 

This second edition of the guide was updated to include new market developments and 
innovations for advancing local solar markets that have emerged since the þrst edition was 
released in 2009. DOE plans to continually revise and improve the content as new strategies arise 
for moving solar energy into the mainstream. Comments and suggestions are welcomed and can 
be submitted at solarguide@ee.doe.gov. The entire guide can be downloaded from  
www.solaramericacommunities.energy.gov.         

solarguide@ee.doe.gov
www.solaramericacommunities.energy.gov
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INTRODUCTION
Demand for energy is continuing to rise, and communities are increasingly looking to renewable 
sources such as sun and wind to meet that demand with clean, safe, reliable energy. Fortunately, 
many of the key technologies that can unlock the power of these renewable resources are on the 
market today. Rapidly declining prices for solar technologies, in combination with federal, state, 
and local policy changes, are bringing increasing amounts of solar energy into the mainstream. 
Local government representatives who understand and prepare for policy and market changes 
will be able to best position their communities in this new renewable energy economy.

The American Recovery and Reinvestment Act of 2009 (the Recovery Act) was signed into law 
on February 17, 2009, providing unprecedented levels of investment in renewable energy. The 
U.S. Department of Energy (DOE) is playing a signiþcant role in the effort to reduce costs and 
increase the use of renewable energy technologies. 

To accelerate the nationwide adoption of solar energy, DOE developed the Solar America 
Cities program, centered on partnerships with 25 major U.S. cities. This program is designed to 
complement top-down federal policy approaches with federal–local partnerships that are helping 
to build a robust U.S. solar market. 

Local governments are in a unique position to remove many of the barriers to widespread solar 
energy adoption and make solar energy more affordable and accessible for their residents and 
businesses. These barriers include complicated procedures for permitting and connecting systems 
to the grid, þnancing challenges, a lack of awareness of solar energy solutions among key decision 
makers, and a lack of trained installation contractors. The 25 Solar America Cities vary by size, 
geographic location, and maturity of solar market, which has enabled DOE to identify challenges 
and solutions at various stages of market development. Local planners and policy makers in 
each Solar America City are taking a comprehensive approach to bringing solar to their cities. 
Many of the examples presented in this guide are direct results of the DOE Solar America Cities 
partnerships. To learn more about what these cities have accomplished, visit
www.solaramericacommunities.energy.gov/cities.

As a result of widespread success in the 25 Solar America Cities, in 2010 DOE announced a 
new outreach effort to share the best practices developed in concert with thousands of local 
governments across the nation. As part of this evolution, DOE created a broader program called 

INT

The Bushnell 
Company in the 
Germantown 
neighborhood 
of Philadelphia 
uses an 85 kW 
rooftop PV 
installation. 
(Mercury Solar 
Solutions/ 
PIX 18064)

www.solaramericacommunities.energy.gov/cities
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Solar America Communities, reÿecting the intention to promote solar market development within 
cities, counties, and all other local jurisdictions. Solar America Communities program activities 
include the partnerships with the 25 Solar America Cities, along with òspecial projectó awards 
to develop innovative new approaches for increasing solar energy use, technical analyses on 
emerging market issues, and outreach to communities across the nation.

DOE designed this guide—Solar Powering Your Community: A Guide for Local Governments—
to assist local government ofþcials and stakeholders in designing and implementing strategic 
local solar plans. This second edition contains the most recent lessons and successes from the 25 
Solar America Cities and other communities promoting solar energy. Because DOE recognizes 
that there is no one path to solar market development, this guide introduces a range of policy and 
program options that can help a community build a local solar infrastructure. Communities do not 
need to undertake all of these activities; instead, each community should tailor its approach to þt 
its particular needs and market barriers.

Each section of the guide is divided into topic areas—typically within the jurisdiction of local 
governments—that have been integral to creating and supporting local solar markets. Each topic 
area begins with an introduction that describes the policy or program and states its purpose, 
followed by more information in several categories, as noted below:

Solar technologies fall into these main categories: photovoltaics (PV), concentrating solar 
power (CSP), solar water heating (SWH), and solar space heating and cooling.1 PV and CSP 
technologies produce electricity; SWH and space heating and cooling technologies produce 
thermal energy. This guide includes information on policies and programs to expand the use of 
all types of solar technologies. For basic technology overviews and more in-depth information, 
visit www.solar.energy.gov.

Solar Powering Your Community: A Guide for Local Governments is a work in progress. DOE 
continually revises and improves this guide as new strategies arise for moving solar energy 
into the mainstream, and welcomes feedback and input in making this guide as accurate, 
comprehensive, and current as possible. Please direct comments and suggestions to  
solarguide@ee.doe.gov.

BENEFITS
Identifies benefits from implementing the policy or program.

IMPLEMENTATION TIPS AND OPTIONS
Lists various tips and options for designing and implementing the policy or program.

EXAMPLES
Highlights experiences from communities that have successfully implemented the policy or 
program.

ADDITIONAL REFERENCES AND RESOURCES
Lists reports, references, and tools that offer more information on the topic.

_______________
1  

For more details on terms in bold type, see the glossary at the end of this guide.

INTRODUCTIONINT





www.dsireusa.org
http://www.newenergychoices.org/uploads/FreeingTheGrid2010.pdf
www.newenergychoices.org/uploads/redTape-rep.pdf
www.cleanegroup.org/Reports/CEG_Mainstreaming-Solar-Electricity_Apr2008.pdf
www.votesolar.org/linked-docs/CAP_solar_report.pdf
www.cleanenergystates.org/Publications/CESA_solar_hot_water_rpt_final.pdf
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http://utahcleanenergy.org
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www.solaramericacommunities.energy.gov/City_Info/Berkeley/Berkeley_Market_Research_Client_Survey.pdf
www.solaramericacommunities.energy.gov/City_Info/Berkeley/Berkeley_Market_Research_Client_Survey.pdf
www.cuny.edu/about/resources/sustainability/solar-america/installingsolar.html
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Å Buyer education on ease of operation.

Å Information on the modular nature of systems and the ease of repair.

Å The inclusion of government-subsidized loans for PV systems in the American Recovery 
and Reinvestment Act of 2009, a federal stimulus plan.

The focus group comprising city and county permitting ofþcials and inspectors identiþed three 
potential improvements that could help streamline the permit and inspection process:

Å Deþne the role of þre departments in the permitting process.

Å Standardize the permitting system statewide so contractors don’t have to deal with differ-
ent policies that can cause delays and add costs.

Å Develop special training for permitting and inspection ofþcials to keep them updated on 
new technologies and training for contractors/installers on how to submit a PV system ap-
plication and how to prepare for an inspection.

The residential PV consumer focus group identiþed the following barriers: overall cost of the 
system, problems with utility interconnection, inadequate government incentives, and problems 
with city/county permitting and/or inspections. Although almost half of participants experienced 
no barriers or challenges, those who did encounter barriers commented that the obstacles could 
be mitigated by more education for the potential purchaser about the true costs and savings of 
the systems, warranties, installation contractor reputations, and optimal system output.

Detailed þndings from the focus groups, as well as the survey results, can be found in the 
September 2009 report titled Barriers and Solutions, A Detailed Analysis of Solar Photovoltaics 
in San Diego, available for download at www.sandiego.gov/environmental-services/sustainable/
pdf/090925SOLARCITYSURVEYREPORT.pdf

 

 
 
 
 
 
 
 
 
 
 
 
 

SURVEY RESIDENTS AND BUSINESSES TO IDENTIFY BARRIERS1.3

www.sandiego.gov/environmental-services/sustainable/pdf/090925SOLARCITYSURVEYREPORT.pdf
www.sandiego.gov/environmental-services/sustainable/pdf/090925SOLARCITYSURVEYREPORT.pdf


www.naseo.org/members/states/default.aspx


openpv.nrel.gov
www.findsolar.com
www.sebane.org
http://gis.cityofboston.gov/solarboston


www.MilwaukeeShines.com
http://openpv.nrel.gov
www.solaramericacommunities.energy.gov/pdfs/SolarAmericaCitiesMarketDevelopmentMetrics.pdf
http://irecusa.org/wp-content/uploads/2010/07/IREC-Solar-Market-Trends-Report-2010_7-27-10_web1.pdf
http://eetd.lbl.gov/ea/ems/reports/lbnl-1516e.pdf




www.solaramericacommunities.energy.gov/solaramericacities
www.solaramericacommunities.energy.gov/solaramericacities


www.portlandonline.com/bps/index.cfm?a=268612&c=49989
www.nrel.gov/eis/imby
www.nrel.gov/rredc
www.solaramericacommunities.energy.gov/solaramericacities


www.nrel.gov/docs/fy10osti/46909.pdf
http://solaramericacommunities.energy.gov/PDFs/Analysis_of_Web_Based_Solar_PV_Mapping_Tools.pdf




www.ci.berkeley.ca.us/ContentDisplay.aspx?id=19668


www.pagnet.org/Programs/EnvironmentalPlanning/SolarPartnership/StrategicPlan/tabid/723/Default.aspx
www.pagnet.org/Programs/EnvironmentalPlanning/SolarPartnership/StrategicPlan/tabid/723/Default.aspx
www.planning.org/research/energy/database/




Solar Powering Your Community: A Guide for Local Governments   |   January 201124

2.0

Located along Interstate 35, near Austin, Texas, is a PV installation of 15 Mueller PV 
sunflowers. (Vipin Gupta/PIX17928)
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Typically, the RPS is a statewide policy that applies only to investor-owned utilities. Only a 
few states require rural electric cooperatives or municipal utilities to comply with the RPS 
requirements. In states without a comprehensive RPS, a number of local jurisdictions have 
enacted their own RPSs, and some jurisdictions have included a solar set-aside that primarily 
applies to their own municipal utilities.

Implementation Tips and Options

The National Renewable Energy Laboratory (NREL) and Lawrence Berkeley National 
Laboratory (LBNL) have conducted extensive analyses on RPS design and implementation. 
Here are the implementation tips and options resulting from these studies.

o Establish a solar set-aside, a credit multiplier, or a combination of the two. Some states have 
switched from using a credit multiplier to using a set-aside, which is emerging as the policy 
design of choice in the United States. Appropriate set-asides for different technologies can 
be based on factors such as regional resource and market potential, costs, and local industry 
infrastructure and training capabilities.

o Identify the various types of solar electricity installationsñfor example, customer-sited, 
utility-scale, in-state, and out-of-state—that will be eligible.

o Develop a system to monitor solar energy systems to verify their production. 

o Establish clear guidelines on whether the utility, customer, or solar provider owns the 
RECs. To realize the monetary value of small quantities of RECs, such as those generated 
from small customer-sited installations, system owners must have access to REC trading 
mechanisms or REC aggregators.

o Make a long-term commitment to the RPS policy up front. Itõs important to be consistent 
and provide an obligated utility with a consistent and reliable market. For example, 
by establishing a long-term predictable alternative compliance payment (ACP), the 
developer, the investors, and the utility can proceed with projects without concern 
about extreme market ÿuctuations in SREC values. This will result in long-term SREC 
agreements and power purchase agreements (PPAs) necessary to support solar 
development at a commercial scale.

o Ensure the RPS is consistent with other renewable policies and programs in place at the 
local and state level.

BENEFITS If well designed, an RPS sets forth a clear mandate for expanding 
renewable energy installations in a jurisdiction. There’s a direct correlation 
between increased solar development and the existence of a mandatory 
solar set-aside. In addition to serving as a successful mechanism for driving 
the growth of renewable energy installations, an RPS can bring significant 
ancillary benefits to the table, including economic development and 
environmental improvements.

RENEWABLE PORTFOLIO STANDARDS2.1



www.austinenergy.com/about us/Environmental Initiatives/climateProtectionPlan/index.htm
www.austinenergy.com/about us/Environmental Initiatives/climateProtectionPlan/index.htm
www.austinenergy.com/about us/newsroom/Reports/strategicPlan.pdf
www.nrel.gov/docs/fy10osti/46667.pdf
http://eetd.lbl.gov/ea/ems/reports/lbnl-154e.pdf
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Implementation Tips and Options

Experience with state incentive programs has brought a number of best practices to light.

o Determine direct incentive levels in the context of complementary incentives such as tax 
credits.

o Ensure that the overall þnancial incentive package is enough to stimulate adequate demand 
to meet the community’s installation targets.

o Set higher direct incentive levels for sectors that aren’t eligible for tax credits. Offer an 
incentive program with stable, long-term funding that decreases over time.

o Establish a consistent but cost-effective quality-assurance mechanism to protect consumers 
and guarantee adequate system performance. For example, require installers to hold a solar 
certiþcation. In some states a solar contractorõs license requires contractors to provide 
system and component warranties. See 3.5, Installer Licensing and Certiþcation.

o Design an easy and concise application process.

BENEFITS Up-front cash incentives encourage customers to install renewable energy 
technologies by helping reduce high equipment costs. Although PBIs don’t 
reduce up-front costs, they do generate revenue that can help secure 
financing and offset financing costs. Direct incentives are useful to a broad 
range of consumers, especially those who can’t take full advantage of 
other incentives such as tax credits. With direct cash incentives, program 
administrators can track program participation, installed capacity, and any 
problems encountered and their solutions.

CASH INCENTIVES 2.2





www.solarsf.org
www.dsireusa.org
www.cleanenergystates.org/Publications/CESA_Renewable_Energy_Incentives_March09.pdf
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Case Studies of State Support for Renewable Energy: Designing PV Incentive Programs to  
Promote Performance: A Review of Current Practice

Lawrence Berkeley National Laboratory, October 2006

This report examines PV incentive programs aimed at promoting PV system performance, including (but not limited to) 
PBIs used in 32 states across the country.

Report: www.cleanenergystates.org/library/Reports/LBNL-61643_Designing_PV-Incentive_Programs.pdf

CASH INCENTIVES2.2

This PV array has 465 solar panels split between roofs on the southeast and southwest 
wings of the Denver Museum of Nature and Science. The installation was made possible 
through a collaboration of Hybrid Energy Group, Partnership for Sustainability, Xcel 
Energy, and Namasté Solar Electric.  (Denver Museum of Nature and Science / PIX18045)

www.cleanenergystates.org/library/Reports/LBNL-61643_Designing_PV-Incentive_Programs.pdf


http://dsireusa.org/solar/incentives/incentive.cfm?Incentive_Code=OR134F&re=1&ee=1
http://dsireusa.org/solar/incentives/incentive.cfm?Incentive_Code=OR134F&re=1&ee=1
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revised to reÿect these shifts. Because these implementation details are critical to the success of 
a FIT, a long-term implementation plan is necessary. 

Implementation Tips and Options

The United States is now looking to the European experience with FITs to best understand 
policy design. Because other policies have been favored in the United States, particularly the 
RPS, itõs important to understand how the RPS and the FIT might interact. NREL has developed 
a series of recommendations for designing FITs.

o Determine the basis for valuing payments for renewable energy purchased through FITs. 
Payments can be based either on the levelized cost of generating the electricity, or on the 
value to society or the utility of producing electricity from renewable sources.

o Identify which FIT payment structureñþxed price (predetermined payment independent of 
market rates for electricity); nonvariable premium price (a þxed, predetermined adder); or 
premium price (where the premium varies with spot-market electricity prices)—will best 
serve the jurisdiction’s policy objectives.

o Establish different FIT payment levels based on factors such as technology type (e.g., 
wind, solar, biomass, and geothermal); the quality of the resource at the particular site (to 
encourage broad deployment of the technologies); and the speciþc location of the project. 

o Evaluate how the FIT will interact with an RPS if the jurisdiction has such a policy in place.

o Decide what the acceptable cost burden might be for the jurisdiction and how to weigh that 
impact relative to job creation and economic beneþts.

o Determine who will own the renewable energy certificates (RECs) that result from FIT 
generationñthe utility or the system owner. A utility can use RECs to meet RPS goals or 
mandates; system owners can sell the RECs on the REC market to utilities, businesses, or 
governments.

 

BENEFITS FITs are intended to increase the adoption of renewable energy 
technologies and encourage the development of the renewable energy 
industry, but they can also bring significant ancillary benefits to the table, 
including economic development and environmental improvements. For 
states that want to assure investors about future revenue, drive more 
capital to the market, and get more projects built, a FIT can be a useful 
complementary policy to the RPS. For states that don’t have an RPS in 
place, the FIT can jump-start the renewable energy market. Additionally, 
FITs can promote high performance levels in terms of system production; 
commitment by owners and installers to long-term reliability; and 
companies that offer the best equipment from a cost, efficiency, and 
performance standpoint.

FEED-IN TARIFFS2.3



http://www.gru.com/OurCommunity/Environment/GreenEnergy/solar.jsp
www.cpsenergy.com/Services/Generate_Deliver_Energy/Solar_Power/Solartricity/index.asp
www.nrel.gov/docs/fy09osti/45551.pdf
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Feed-in Tariff Policy: Design, Implementation, and RPS Policy Interactions

National Renewable Energy Laboratory, March 2009

This report explores the design and implementation of FIT policies, including a policy definition, various payment 
structures, and payment differentiation options. The report also discusses the interaction between FIT and RPS policies.

Report: www.nrel.gov/docs/fy09osti/45549.pdf

Feed-In Tariffs and Renewable Energy in the USA—A Policy Update

North Carolina Solar Center, Heinrich Boll Foundation, World Future Council, May 2008

This report reviews FIT legislation enacted and proposed across the United States and discusses the implications of a 
federal FIT policy.

Report: www.wind-works.org/FeedLaws/USA/Feed-in_Tariffs_and_Renewable_Energy_in_the_USA_-_a_Policy_Update.pdf

FEED-IN TARIFFS2.3

Cylindrical Solyndra PV panels are installed on top of the City Parks Warehouse in 
Tucson, Arizona.  (City of Tucson /PIX18041)

www.nrel.gov/docs/fy09osti/45549.pdf
www.wind-works.org/FeedLaws/USA/Feed-in_Tariffs_and_Renewable_Energy_in_the_USA_-_a_Policy_Update.pdf
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responsible for all operations and maintenance of the PV system. The third party will take the 
available tax incentives and local rebates and use them to lower the cost of electricity to beneþt 
the homeowner. The homeowner will continue to purchase some electricity from the utility to 
complement the electricity produced by the PV system.

The primary difference between a solar lease and a residential PPA comes down to making a 
monthly lease payment to a third party in a solar lease versus purchasing electricity under a 
PPA. In most markets, the consumer will have the option of either a solar lease or a residential 
PPA, but not both. This is due to a number of factors including whether or not the PPA is 
permissible by law and how electricity sales are taxed vis-à-vis leases. For consumers in a 
market where both the PPA and the lease are available, there are a number of factors to compare, 
including the following:

Å The up-front cost of each option

Å The rate at which either the lease payment or the PPA price increases each year (rate of 
escalation)

Å Whether maintenance is included in the lease or PPA price

Å Whether online system monitoring is included

Å The costs associated with terminating the lease or the PPA at the end of the term. 

As of September 2010, residential third-party þnancing, either through a solar lease or a solar 
PPA, is available in the following states: Arizona, California, Colorado, Connecticut, Hawaii, 
Massachusetts, Minnesota, New Jersey, Oregon, Pennsylvania, and Texas.

Implementation Tips and Options
o Local governments can create a solar-friendly environment that allows for private sector 

solar þnancing models to thrive. Streamlined permitting processes and reasonable 
permitting fees, property and/or sales tax waivers or discounts, and solar access laws help 
facilitate private sector þnancing models. 

o Partner with companies offering solar þnancing to help market the option to residents. 
Many residents are unaware that solar þnancing options exist, and given that many 
homeowners perceive solar as a new technology, they will be more likely to participate in a 
solar þnancing program if the local government has endorsed it. 

o For homeowners interested in owning a solar system as opposed to having a third party 
operate a system on their roof, consider creating a PACE program (see 2.5, Property 
Assessed Clean Energy Financing Program).

BENEFITS Paving the way for private sector financing or directly partnering with the private 
sector to offer financing options will benefit the community by reducing the 
primary barrier to PV deployment: high up-front cost. The advantages of residential 
PPAs and leases include low-upfront costs; predictable and competitively priced 
electricity costs in the future; no ongoing maintenance obligations; and a variety 
of options at the end of the PPA or lease, such as purchasing the system, having it 
removed, or extending the term of the contract.

THIRD-PARTY RESIDENTIAL FINANCING MODELS2.4



www.solarphoenix.org
www.eere.energy.gov/solar/pdfs/48969.pdf
www.nrel.gov/docs/fy09osti/43572.pdf 
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Solar Photovoltaic Financing: Residential Sector Deployment

National Renewable Energy Laboratory, March 2009

This report presents the information that homeowners and policy makers need to facilitate PV financing at the residential 
level. It covers the full range of cash payments, bill savings, tax incentives, and potentially available solar attribute 
payments. Traditional financing is compared with innovative solutions, many of which are borrowed from the commercial 
sector. By calling attention to these innovative initiatives, this report aims to help policy makers consider greater 
adoption of these models to benefit homeowners interested in installing a residential PV system.

Report: www.nrel.gov/docs/fy09osti/44853.pdf

Solar Leasing for Residential Photovoltaic Systems

National Renewable Energy Laboratory, February 2009

This publication examines the solar lease option for residential PV systems and describes two existing solar lease 
programs, and helps homeowners revisit the comparison between the solar lease and home-equity financing.

Publication: www.nrel.gov/docs/fy09osti/43572.pdf

THIRD-PARTY RESIDENTIAL FINANCING MODELS2.4

The Denver International Airport (DIA) features a 2 MW PV system. DIA is now host to 
a second 1.6 MW array system. (Denver International Airport/PIX18043)
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PACE programs via local ordinance. As of October 2010, 23 states plus the District of Columbia 
have enabling legislation that allows local governments to create clean energy þnancing 
districts. Hawaii also allows PACE based on existing law.

With enabling legislation in place, a clean energy þnancing district is created by a local 
government. Individual property owners then decide whether to opt in to the district to enable 
þnancing of energy improvements on their properties. Property taxes remain the same for those 
who decide not to participate in the program—this is a key element in the marketing of the 
program. Only energy improvements that are afþxed to the property are eligible under PACE 
programs. If a participant in the clean energy þnancing district sells the property, the special 
property tax assessment typically remains with the property, although in some cases the transfer 
can be a negotiation point at sale.

Funding for a PACE program has taken a number of different forms in the handful of initiatives 
that have already been launched. Boulder County, Colorado, is using voter-approved bond 
þnancing; Berkeley, California, is working with a private investor; Palm Desert and Sonoma 
County, California, used general funds to start the program. It is likely that large-scale PACE 
programs will eventually be þnanced using private capital provided through the municipal 
bond markets.

The American Recovery and Reinvestment Act of 2009 (the Recovery Act) removed the federal 
governmentõs òanti-double-dippingó rule, which was introduced in the Energy Policy Act of 
2005. This rule created uncertainty about whether a PACE program þnanced by tax-exempt 
bonds prevented the property owner from also taking the federal investment tax credit (ITC). 
Property owners now are allowed to claim both the 30% federal ITC and take advantage of 
òsubsidized energy þnancingó that can be an element of a PACE program.

In May 2010, þnancial regulators including the Federal Housing Finance Agency (FHFA), 
Federal Deposit Insurance Corporation (FDIC) and the Ofþce of the Comptroller of the 
Currency (OCC) expressed concerns about pilot PACE þnancing programs. On May 5, 2010, 
Fannie Mae and Freddie Mac sent a letter stating that their Uniform Securities Instruments 
prohibit loans that have a senior lien priority to a mortgage. In response to these concerns, U.S. 
Department of Energy (DOE) and White House ofþcials have met repeatedly with Fannie Mae, 
Freddie Mac, and the þnancial regulators as well as PACE stakeholders across the country. In 
addition, DOE issued updated guidance for pilot PACE þnancing programs on May 7, 2010 
(see Additional References and Resources). As of August 2010, efforts were under way to 
address this issue through legislative action with the introduction of bills before Congress in 
support of PACE. 

As a result of this regulatory uncertainty, most PACE programs in the country are on hold. 
That said, some local governments continue to offer PACE programs for residential projects 
(e.g., Sonoma County) and for commercial projects (e.g., Boulder County). Commercial PACE 
programs are not subject to the FHFA rulings. In addition, some communities are exploring 
second-lien structures as an alternative to priority-lien PACE programs.

 

PROPERTY ASSESSED CLEAN ENERGY FINANCING2.5
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Implementation Tips and Options

o Determine whether the local jurisdiction is authorized to create a special district within 
an existing state statute and whether an amendment to broaden the statute is necessary. As 
an alternative, a community might be able to bypass the special district process and pass 
an ordinance that enables citizens to add a line item to their property tax bill for energy 
efþciency and renewable energy loans, or tap other funds; for example, a solid waste fund 
to þnance the program. Vote Solarõs Web site provides sample documents of enabling 
legislation (see www.votesolar.org/PACE).

o Consider including an allowance for contracts for the production of clean energy at the 
property in enabling legislation so third-party þnanciers can qualify for PACE funding.

o Identify whether existing bonding authority is adequate to support a PACE program in the 
community. Other funding sources, including federal tax credit bonds like qualified energy 
conservation bonds (QECBs) and public–private partnerships might also be possible.

o Design a þnancing structure that yields enough revenue to cover the principal and interest 
payments to the investors/bondholders, the program administration costs, and a reserve fund 
to cover participant delinquencies. Be aware, though, that some homeowners will be able to 
þnance their projects more cost effectively using other sources of credit, such as a home-
equity loan.

o Assess the scope of work involved in the program and determine whether an internal or 
external organization is better suited to administer the program.

o Work with the program administrator to create a simple application process for property owners.

o Educate the solar industry about the program and engage industry in program marketing. 
Installers talk to potential program participants, so itõs important to ensure that installers 
know all the program details.

o Include energy efþciency measures as eligible projects in addition to renewable energy 
projects, and prioritize property owners who have received energy audits or have otherwise 
made informed decisions about the most cost-effective improvements to their property.

BENEFITS The PACE financing model offers a number of benefits to solar energy 
system owners, including a long-term, fixed-cost financing option; an 
assessment tied to the property (instead of the system owner’s credit 
rating); a repayment obligation that can transfer with the sale of the 
property; and the potential to deduct the loan interest from federal 
taxable income as part of the local property tax deduction. The benefits 
of this financial model for local governments include meeting climate 
and energy goals with little to no liability or exposure to a municipality’s 
general fund. These programs do have administrative costs, but those costs 
can be included in a bond issuance and repaid by program participants. 
The program can be structured to fully leverage private investment, so a 
municipality or county can implement a PACE program with almost no 
budget impact

PROPERTY ASSESSED CLEAN ENERGY FINANCING 2.5

www.votesolar.org/PACE


www.bouldercounty.org/bocc/cslp
www.eere.energy.gov/wip/pace.html
http://votesolar.org/PACE


www.nrel.gov/docs/fy10osti/47845.pdf
http://eetd.lbl.gov/ea/emp/reports/ee-policybrief_041210.pdf
www.whitehouse.gov/assets/documents/Recovery_Through_Retrofit_Final_Report.pdf
http://rael.berkeley.edu/sites/default/files/old-site-files/2009/FullerKunkelKammen-MunicipalEnergyFinancing2009.pdf
http://rael.berkeley.edu/sites/default/files/old-site-files/2009/FullerKunkelKammen-MunicipalEnergyFinancing2009.pdf
http://sites.google.com/site/raelfinancingseminar/Home/ppts


www.dsireusa.org/summarymaps/index.cfm?ee=1&RE=1




www.mauielectric.com/portal/site/meco/menuitem.ed4aed221358a44973b5c410c510b1ca/?vgnextoid=f94c5e658e0fc010VgnVCM1000008119fea9RCRD&vgnextfmt=default&cpsextcurrchannel=1
www.mauielectric.com/portal/site/meco/menuitem.ed4aed221358a44973b5c410c510b1ca/?vgnextoid=f94c5e658e0fc010VgnVCM1000008119fea9RCRD&vgnextfmt=default&cpsextcurrchannel=1
www.mauielectric.com/portal/site/meco/menuitem.ed4aed221358a44973b5c410c510b1ca/?vgnextoid=f94c5e658e0fc010VgnVCM1000008119fea9RCRD&vgnextfmt=default&cpsextcurrchannel=1
www.ouc.com/en/conservation_initiatives/renewables/solar.aspx
www.dsireusa.org
www.nrel.gov/docs/fy10osti/47376.pdf
www.cleanenergystates.org/Publications/CESA_Loan_Programs_March09.pdf




www.portlandonline.com/bps/solarize






www.smud.org/en/community-environment/solar/pages/solarshares.aspx
http://sgsunsmart.com/index.htm
http://irecusa.org/wp-content/uploads/2010/11/IREC-Community-Renewables-Report-11-16-10_FINAL.pdf
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Investing in Solar as a Community 

Dana Hall, James Rose, and Laurel Varnado for Solar Today, March 2010

Magazine article: www.solartoday-digital.org/solartoday/201003?pg=31 - pg31

The Northwest Community Solar Guide 

Bonneville Environmental Foundation, Northwest Sustainable Energy for Economic Development, 2009

This comprehensive guide covers all aspects of implementing a community solar project. It focuses on the Northwest, but 
has in-depth case studies, project economics, and information on various state and federal incentives.

Report: www.nwseed.org/documents/NW Community Solar Guide.pdf

Creating and Implementing Your Community Solar Plan 

Solar Minnesota & the Minnesota Renewable Energy Society

This comprehensive solar manual describes a step-by-step analysis of the process of developing a community solar 
project. It has several Minnesota case studies, but the guide is useful for anyone interested in a community solar project.

Report: www.state.mn.us/mn/externalDocs/Commerce/Community_Solar_Plan_032509032652_CommunitySolarGuide.pdf

A Guide to Community Solar: Utility, Private, and Non-profit Project Development 

Prepared for the National Renewable Energy Laboratory, November 2010

This guide is designed as a resource for those who want to develop community solar projects, from community organizers 
or solar energy advocates to government officials or utility managers. By exploring the range of incentives and policies 
while providing examples of operational community solar projects, this guide will help communities to plan and implement 
successful local energy projects. In addition, by highlighting some of the policy best practices, this guide suggests changes 
in the regulatory landscape that could significantly boost community solar installations across the country.

Report: http://solaramericacommunities.energy.gov/pdfs/A%20Guide%20to%20Community%20Solar.pdf

COMMUNITY SOLAR2.8

www.solartoday-digital.org/solartoday/201003?pg=31 - pg31
www.nwseed.org/documents/NW Community Solar Guide.pdf
www.state.mn.us/mn/externalDocs/Commerce/Community_Solar_Plan_032509032652_CommunitySolarGuide.pdf
http://solaramericacommunities.energy.gov/pdfs/A%20Guide%20to%20Community%20Solar.pdf
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Note: For the most up-to-date information on states and municipalities with property and sales tax incentives for solar, visit 
www.dsireusa.org/summarymaps/index.cfm?ee=1&RE=1.

Property taxes vary widely by county, municipality, and state, ranging from 0.14% to 1.70%. 
Most states calculate taxes as a percentage of the assessed value of the property. Most property 
tax incentives for solar follow a simple model that excludes the added value of solar energy 
equipment in the propertyõs tax valuation. Although the duration of most property tax incentives 
is indeþnite, a few states allow the tax break for only a limited period, ranging from 5 years 
in Iowa and North Dakota to 20 years in Massachusetts. With a few exceptions, these policies 
apply to all types of buildings, to both solar water heating (SWH) and photovoltaic (PV) 
systems, and, in some cases, to passive solar as well. Some states specify that the systems must 
produce energy for on-site use. 

Given the growth in large-scale solar installations and other facilities that generate electricity 
from renewable sources, a few states have developed separate property tax incentives for utility-
scale renewables. These policies are designed to preserve at least a portion of property tax 
revenue for local governments or to assess the solar projects at a value comparable to that of a 
nonrenewable energy facility.

Sales tax rates vary by state, ranging from 2.9% to 7.0%, with most states falling between 4% 
and 6%. Five states donõt have a sales tax (Arkansas, Delaware, Montana, New Hampshire, and 
Oregon). Thirty-six states also allow sales tax at the county, municipal, or special district level, 
adding between 1% and 8% in sales tax.

In some cases, states have granted local governments the authority to offer exemptions from 
local sales taxes for purchasing a solar energy system. Colorado, for example, authorizes 
counties and municipalities to offer local sales tax rebates or credits. State sales tax incentives 
for solar projects are usually a full exemption from the state portion of the sales tax on the cost 
of solar energy equipment. Buyers typically present a certiþcate of exemption to the seller. 
The seller retains the form to verify to the state that the sale was exempt from taxation. The 
exception is Idaho, where consumers get a sales tax refund instead of an up-front exemption. 

PROPERTY AND SALES TAX INCENTIVES2.9

www.dsireusa.org/summarymaps/index.cfm?ee=1&RE=1




www.dsireusa.org/solar/incentives/index.cfm?EE=1&RE=1&SPV=1&ST=1&searchtype=Property&solarportal=1&sh=1
www.dsireusa.org/incentives/index.cfm?SearchType=Sales&EE=0&RE=1
www.statesadvancingsolar.org
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have ÿexible conditions and terms, including potential compensation requirements if a neighbor 
interferes with access to sunlight. Solar easements are typically transferred with the property 
title, and donõt terminate unless speciþed by the easementõs conditions. Solar easements are 
usually voluntary, which limits their effectiveness because system owners have no guarantee of 
an agreement with a neighbor.

Local governments can create more proactive solar easement processes to help protect solar 
access, such as a solar access permit structure. In this model, a solar easement is automatically 
created when a property owner receives a permit to install a solar energy system. Local 
governments can also set forth a degree of solar access protection by specifying certain setbacks 
in zoning ordinances, so that buildings are constructed far enough apart that they would be 
unlikely to shade neighboring roofs. 

Solar rights laws limit or prohibit restrictions (by neighborhood covenants and bylaws or 
local government ordinances and building codes) on solar energy system installation. About 
a dozen states have passed solar rights laws. The laws vary in the types of buildings covered, 
their applicability to new versus existing construction, and the enforcement of rights. Vague or 
absent provisions in solar rights laws have led to legal action and installation delays in several 
of these states.

Implementation Tips and Options

o Revise any local ordinances that pose unintended obstacles. Well-intentioned ordinances 
such as building-height restrictions or aesthetic requirements can inadvertently restrict 
solar energy system installation. In many cases, a community can modify these ordinances 
to serve the original purpose without preventing property owners from installing solar 
systems.

o Consider a solar access permit scheme that links solar permits to the creation of solar 
easements.

o Set standards for new construction that include east–west street and building orientation, 
landscaping that doesn’t shade solar energy systems, and dedicated solar easements for 
newly constructed buildings.

o Establish solar access protections for commercial properties in addition to residential buildings.

o Require written solar easement agreements that adhere to the same recording and indexing 
requirements as those for other property interests.

BENEFITS Solar access and solar rights laws encourage the adoption of solar energy 
by increasing the likelihood that properties will receive sunlight suitable 
for solar energy production, protecting the rights of property owners to 
install solar systems, and reducing the risk that systems will be shaded 
and compromised once installed. By logically incorporating solar energy 
considerations into zoning codes and ordinances, local governments can 
bring clarity to the responsibilities of various parties, achieve balance 
between stated government priorities, and avoid costly and time-
consuming legal action.

SOLAR ACCESS AND SOLAR RIGHTS LAWS 3.1





www.dsireusa.org/solar/incentives/index.cfm?EE=1&RE=1&SPV=1&ST=1&searchtype=Access&solarportal=1&sh=1
www.statesadvancingsolar.org/policies/policy-and-regulations/solar-access-laws
http://ssrn.com/abstract=1466224
http://ssrn.com/abstract=1649090
www.solaramericacommunities.energy.gov/PDFs/Solar_Access_Recommendations_City_And_County_Of_Denver.pdf
www.solarabcs.org/solaraccess/Solaraccess-full.pdf
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to these guidelines when developing building codes or any building- or community-related regulations, as well as during 
building design, could significantly improve the performance and minimize the cost of solar systems.

Report: www.nrel.gov/docs/fy10osti/46078.pdf

A Step by Step Tool Kit for Local Governments to Go Solar

California Energy Commission’s New Solar Homes Partnership, December 2009

This tool kit contains an array of strategies and options that local governments can use to help encourage solar 
developments. It also discusses approaches for promoting solar through a local green building program. Also included is 
a model ordinance to adopt a solar energy education program to inform local builders and developers of the benefits and 
incentives of integrating solar energy technologies into new residential developments.

Report: www.energy.ca.gov/2009publications/CEC-180-2009-005/CEC-180-2009-005.PDF

A Homebuilder’s Guide to Going Solar

U.S. Department of Energy, December 2008

This guide assists homebuilders who are contemplating solar-ready or solar homes. It helps them decide whether to 
install solar energy systems on homes or to make homes solar ready, and helps quantify the benefits for home buyers.

Report: www.eere.energy.gov/solar/pdfs/44792.pdf

SOLAR-READY BUILDING GUIDELINES3.2

The owners of this home installed a triangular shaped PV array system so as not to 
compromise the design integrity of this historical home.  (Vipin Gupta/PIX17930)

www.nrel.gov/docs/fy10osti/46078.pdf
www.energy.ca.gov/2009publications/CEC-180-2009-005/CEC-180-2009-005.PDF
www.eere.energy.gov/solar/pdfs/44792.pdf
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BENEFITS Simplifying permitting requirements and processes can increase the 
likelihood of successful solar installations and save significant time 
and money for local governments as well as installation contractors 
and system owners. Creating consistent permitting processes across 
a state or region benefits solar installers by providing a standard set 
of operating procedures, reducing uncertainty, and allowing them to 
produce more accurate estimates. Standardization can also enable 
jurisdictions to pool resources and share plan checking and inspection 
staff. And by reducing local permit fees, or adopting fast-track 
permitting for solar projects, local governments can demonstrate their 
support for community investment in solar. 

Permit fees are often the focus of concern, but a broader view of cost includes costs to the 
contractor, jurisdiction, and system owner. Waiving or discounting fees for local building 
permits, plan-checking, or design review can support local solar market growth. Online 
document submittals and predictable review schedules, though, can yield greater savings to a 
project than waiving fees. The key is to develop a process that reduces costs to all stakeholders 
while maintaining or improving public safety. Even though permit fees are set locally, states can 
establish standards for municipalities and counties. And although permitting incentives alone 
will not drive solar development, a community can use this important local policy option to 
complement other federal, state, local, or utility policies.

Implementation Tips and Options 

o Understand the entire permitting and inspection process for PV and SWH systems and the 
dynamics among the entities involved (installation contractors, consumers, various city 
departments and inspection ofþcials, and the local utility).

o Simplify permit application forms and review processes and leverage resources by 
coordinating permitting procedures with nearby jurisdictions and providing training 
to educate building and electrical inspectors about PV and SWH technologies and 
installations. See 3.4, Conduct Code Ofþcial Training.

o Outline the permitting and inspection process in the community so that prospective solar 
system owners and solar contractors have a clear understanding of the steps for local 
approval.

o Allow over-the-counter building permits for standard residential solar energy systems. 
Requirements for a prescriptive over-the-counter plan review often include maximums 
on wattage, distributed weight, and height of the system. Consider instituting a ÿat-fee 
method that reÿects the actual costs of issuing the permit. The Sierra Club recommends 
that all cities reduce their solar permit fees to $300 or less for residential PV systems 
that are ÿush-mounted to rooftops. The $300 fee is based on the cost of 2 to 4 hours 
of labor for experienced building department staff members to process the permit and 
complete the inspection. in 2009, the Solar America Board for Codes and Standards (Solar 
ABCs) produced a report on expedited permitting process that suggests the following fee 
guidelines: $75ð$200 for small PV systems (up to 4 kilowatts); $150ð$400 for large PV 

STREAMLINED SOLAR PERMITTING AND INSPECTION PROCESSES3.3



www.solarabcs.org/permitting
www.portlandonline.com/OSD/index.cfm?c=47394&
www.portlandonline.com/OSD/index.cfm?c=47394&


www.sanjoseca.gov/building
www.solarabcs.org
www.solartech.org
http://votesolar.org/city-initiatives/project-permit/
http://lomaprietaglobalwarming.sierraclub.org/CommercialPVSurvey.php
http://irecusa.org/wp-content/uploads/2010/07/PV-Field-Inspection-Guide-June-2010-F-1.pdf
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Addressing Institutional Barriers: Opportunities for Streamlining Solar PV Project Timelines

SolarTech Industry Analysis in collaboration with the California Solar Energy Industries Association (CALSEIA),  
January 2010

In this study SolarTech provided the specific recommendations describing the institutional barriers inhibiting the market 
acceleration of PV to meet the California Solar Initiative (CSI) goals. This report focuses on proposing methodologies for 
improving overall project end-to-end cycle times for distributed generation PV projects.

Report: http://solartech.org/index.php?option=com_st_document&view=documentdetail&id=17&Itemid=92

A Step by Step Tool Kit for Local Governments to Go Solar

California Energy Commission’s New Solar Homes Partnership, December 2009

The tool kit contains an array of strategies and options that local governments can implement to help encourage solar 
developments. It discusses incentive and rebate options, focusing on streamlined permitting and permit fee reductions 
or waivers for solar energy installations, and also includes a model ordinance for a permit fee waiver for residential solar 
installations.

Report: www.energy.ca.gov/2009publications/CEC-180-2009-005/CEC-180-2009-005.PDF

Expedited Permit Process for PV Systems: A Standardized Process for the Review of Small-Scale PV Systems

Solar America Board for Codes and Standards, October 2009

The expedited permitting process described in this report simplifies the technical requirements for PV contractors 
submitting an application for construction of a new PV system while also facilitating the efficient review of the 
application’s electrical and structural content by the local jurisdiction awarding the permit.

Report: www.solarabcs.org/permitting

Solar Electric Permit Fees in Northern California: A Comparative Study

Sierra Club, December 2008

This study compares the progress of 131 municipalities in Northern California striving to make permit fees for residential 
solar energy installations affordable. The report includes a detailed list of recommendations for municipalities interested 
in reducing permit fees and streamlining the permitting process.

Report: www.lomaprieta.sierraclub.org/global_warming/pv_permit_study.pdf

Taking the Red Tape Out of Green Power: How To Overcome Permitting Obstacles to Small-Scale Distributed 
Renewable Energy

Network for New Energy Choices, September 2008

The Network for New Energy Choices reviews a wide variety of political perspectives and priorities expressed in a range 
of local permitting rules in this publication. The report suggests how existing rules can be altered to support growing 
renewable energy markets.

Report: www.newenergychoices.org/uploads/redTape-rep.pdf

Inspector Guidelines for PV Systems

Pace University Law School, Renewable Energy Technology Analysis Project, March 2006

These guidelines are a framework for inspecting and permitting PV systems. They are divided into two stages: plan 
checking and field inspection. The objective of these guidelines is to facilitate the installation of safe PV systems at 
minimal cost.

Report: www.irecusa.org/fileadmin/user_upload/NationalOutreachPubs/InspectorGuidelines-Version2.1.pdf

STREAMLINED SOLAR PERMITTING AND INSPECTION PROCESSES 3.3

http://solartech.org/index.php?option=com_st_document&view=documentdetail&id=17&Itemid=92
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Licensing, which is conferred by government agencies, is a legal requirement to practice 
a trade or profession. Certiþcation, though, is a voluntary credential, often awarded by 
industry stakeholder groups or associations. Licensing is mandatory in most jurisdictions, and 
certiþcation could be preferred by the consumer or even linked to obtaining a local license.

Certiþcation indicates that an individual or company meets certain standards established by 
the certifying body. Encouraging national certiþcation is recommended if local governments 
want to keep pace with national standards developed by a large base of stakeholders. The North 
American Board of Certiþed Energy Practitioners (NABCEP) offers one national certiþcation 
program for PV and SWH system installers. NABCEPõs program is an independent and 
voluntary industry certiþcation program. NABCEP currently certiþes PV and SWH installers, 
and is also developing a certiþcation for PV technical sales professionals. The technical 
sales certiþcation will cover site and energy consumption analysis, economic and production 
performance calculations, initial component selection, and customer expectation management. 

Candidates for the PV installer certiþcation qualify based on documented PV systems training 
and installation experience (there is a prerequisite for a minimum amount of installation 
experience as the responsible person on the job site). Candidates must pass a written 
examination, sign a code of ethics, and maintain continuing education for recertiþcation 
every 3 years. Installer certiþcation through NABCEP is intended for experienced installers to 
demonstrate a high level of knowledge and commitment to excellence. A study commissioned 
by the New York State Energy Research and Development Authority (NYSERDA) found that 
òsystems installed by NABCEP certiþcants had fewer problems at time of startup than other 
systemsó(see www.dps.state.ny.us/07M0548/workgroups/WGVII_SOLAR_2008_Paper_0231_
PV_Workforce_Development.pdf). 

NABCEP has developed job task analyses, which deþne the general set of knowledge, skills, 
and abilities typically required of PV and SWH system installers (see www.nabcep.org/wp-
content/uploads/2010/04/PV_Technical_Sales_JTA_4_7_2010.pdf). These task analyses are the 
fundamental basis for establishing the competencies required, the entry requirements, and the 
content of examinations. Many educational providers use the task analyses as elements in course 
design. Training providers who have Institute for Sustainable Power Quality (ISPQ) accreditation 
or certiþcation (see 5.2, Develop Local Workforce Training and Education Programs) have been 
evaluated using the task analysis elements and can help prepare qualiþed installers for the þeld. 
In addition to its personnel certiþcation program, NABCEP offers an entry-level examination 
thatõs designed for students and job-seekers new to the þeld. Achieving a passing score on the 
NABCEP PV exam means that an individual has demonstrated his or her basic knowledge of the 
fundamentals of the application, design, installation, and operation of stand-alone and grid-tied 
PV systems. Passing the entry level exam does not in any way certify or qualify an individual 
as a solar installer. A passing score achievement, however, does show potential employers that 
job-seekers have obtained a basic knowledge of the fundamentals of solar-powered electricity. 
Most educational programs that teach the NABCEP PV entry level learning objectives have no 
prerequisites and are open to anyone interested in learning about solar energy system installation.

Although NABCEP certiþcation was originally intended as a voluntary, value-added credential, 
employing NABCEP-certiþed personnel is increasingly becoming mandatory for contractors as a 
prerequisite for participating in many state incentive programs. In a few states the certiþcation is 
tied to qualifying for a state license. If a solar installation company wants to be eligible for state 
rebate funds in Maine and Ohio, for example, its PV systems must be installed by a qualiþed 
professional who also has a NABCEP certiþcation. Not all NABCEP certiþcants are duly licensed 

INSTALLER LICENSING AND CERTIFICATION3.5

www.dps.state.ny.us/07M0548/workgroups/WGVII_SOLAR_2008_Paper_0231_PV_Workforce_Development.pdf
www.dps.state.ny.us/07M0548/workgroups/WGVII_SOLAR_2008_Paper_0231_PV_Workforce_Development.pdf
www.nabcep.org/wp-content/uploads/2010/04/PV_Technical_Sales_JTA_4_7_2010.pdf
www.nabcep.org/wp-content/uploads/2010/04/PV_Technical_Sales_JTA_4_7_2010.pdf
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contractors in any jurisdiction, and the NABCEP Web site (see www.nabcep.org/about-us) 
clariþes that òNABCEP certiþcation is not a professional license issued by a government agency 
and does not authorize a certiþcant to practice. NABCEP certiþcants must comply with all legal 
requirements related to practice, including licensing laws.ó If planning a solar program for the 
community, itõs prudentñfrom a public liability perspectiveñto require trade qualiþcations and 
licensure for all individuals or businesses that will participate in the program. From a performance 
perspective, a strong incentive to use certiþed installers results in properly installed and more 
reliable systems.

Implementation Tips and Options

o Assess the solar technician training available locally. The rate at which installers receive 
training and certiþcation largely depends on the existence of locally available instruction 
and the degree to which þnancial incentive programs require certain credentials.

o Develop a training or apprentice program with local or regional solar experts if such a 
program doesn’t exist in the region. See 5.2, Develop Local Workforce Training and 
Education Programs.

o Educate consumers about the value of installer licensing and certiþcation; the difference 
between the two; and the options for nationally accredited, industry-recognized certiþcation.

o Consider requiring consumers to document hiring a licensed and certiþed contractor to 
allow them to participate in a local incentive program or receive a solar permit.

When developing incentive programs and crafting policy language, keep the following in mind:

o Assess the industry in the area. If the community is home to only a few experienced 
installers, consider admitting existing solar contractors into a rebate program while 
requiring that they become licensed or certiþed within a speciþc time frame.

o Be as speciþc as possible about the type of license, certiþcation, or training required for the 
program.

o Include an insurance requirement for installers in the incentive program.

BENEFITS Consumers, local governments, and the solar industry all benefit from a 
solar market that encourages high-quality installations. Consumers benefit 
when contractors are essentially “prescreened” according to legal standards, 
such as licensing. Additionally, certifications recognized by the industry 
indicate quality to consumers, and once they become well accepted, these 
certifications are almost compulsory for contractors. The expectation is that 
encouraging licensing and certification results in baseline standards being 
met, which in turn leads to safer and higher performance installations and 
greater consumer confidence and satisfaction (and therefore fewer contract 
disagreements). Licensed and certified installers benefit from possessing 
credentials that demonstrate their proficiency and experience with installing 
solar energy technologies. Using nationally recognized programs relieves 
municipalities of the need to create their own certification standards.

INSTALLER LICENSING AND CERTIFICATION 3.5

www.nabcep.org/about-us


www.eta-i.org
www.nabcep.org


www.solartoday-digital.org/solartoday/20090910/ - pg40
www.solartoday-digital.org/solartoday/20090910/ - pg44
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INSTALLER LICENSING AND CERTIFICATION3.5

A 25-kW solar PV system provides power to the county-owned Clarke Planetarium in 
downtown Salt Lake City.  (SLC/PIX18364)





http://grouper.ieee.org/groups/scc21/1547/1547_index.html
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allow owners of small solar electric systems (typically less than 10 kilowatts) to interconnect 
systems more quickly and inexpensively without having to endure a process designed for larger 
multimegawatt systems. Some jurisdictions have also determined that larger systems that don’t 
export electricity to the grid (for example, at a large factory, where the PV systemõs electricity 
output never exceeds the facility’s electricity demand) should require a less rigorous review 
process than larger systems that do export electricity. In some areas of the United States, electric 
utilities have not yet adopted interconnection standards for any consumer systems, or have 
standards in place only for small systems. In areas without comprehensive interconnection 
standards, customers often þnd that connecting a solar electric system to the grid can be 
confusing, difþcult, and expensiveñsometimes prohibitively so.

Nearly 94% of electricity distribution systems in the United States are radial electricity 
distribution systems where interconnection of distributed generation such as PV is common 
and relatively straightforward. A less common type of electric distribution system, known as 
a secondary network distribution system, is often seen in central business districts in large 
cities. These network systems are designed to serve large loads, such as high-rise buildings, 
with exceptionally reliable service. PV systems located within secondary network distribution 
systems (commonly called ònetworksó) might require more extensive utility review before 
interconnection, because devices known as network protectors—which maintain reliability on 
a secondary network—are sensitive to power coming from sources other than the centralized 
utility. Understanding the capabilities and limitations of the local electric distribution system is 
important for setting installation targets and designing policies that effectively promote solar 
energy installations.

Implementation Tips and Options

The following implementation tips and options include many of the Interstate Renewable 
Energy Councilõs (IREC) best practices for interconnection standards. 

o Require that all utilities be subject to the interconnection standards, including investor-
owned, municipal, and cooperative utilities within a state or local jurisdiction.

o Make all utility customer sectors (residential, commercial, and industrial) eligible to 
interconnect PV systems.

o Set forth three or four separate levels of review based on system size and complexity.

o Don’t limit individual system capacity.

o Minimize application costs, especially for smaller systems (e.g., $50 per application plus  
$1 per kilowatt).

o Adopt and enforce reasonable, punctual procedural timelines.

BENEFITS Streamlining interconnection standards encourages the installation of 
renewable energy technologies by defining an appropriate process for grid 
connection that reduces unnecessary transaction costs while maintaining 
business and safety standards.

INTERCONNECTION STANDARDS 4.1





www.nrel.gov/docs/fy09osti/45061.pdf
www.dsireusa.org/summarytables/rrpre.cfm
www.solarabcs.org
www.solaralliance.org/


http://irecusa.org/wp-content/uploads/2009/12/IREC-IC-Model-Final-Nov-8-2009-2.pdf
www.newenergychoices.org/uploads/FreeingTheGrid2010.pdf
www.nrel.gov/docs/fy09osti/45061.pdf
www.irecusa.org/wp-content/uploads/2009/10/Connecting_to_the_Grid_Guide_6th_edition-1.pdf
www.solarabcs.org/interconnection/ABCS-07_studyreport.pdf
www.solarabcs.org/utilitydisconnect/
www.nrel.gov/docs/fy08osti/42675.pdf
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Some states have taken meter aggregation one step further, allowing the owner of a PV 
system to offset the electric loads of other utility customers or permitting joint ownership 
of a PV system. Typically, the utility customers and the PV system are required to be in the 
same utility service territory. In these situations, net-metering credits are often distributed 
to utility customers via virtual net metering or joint billing. This expanded approach to 
facilitate participation in solar programs is sometimes referred to as community solar (see 
2.8, Community Solar), and requires regulators and utilities to allow multiple customers to net 
meter with a single renewable energy system. Virtual net metering enables customers to receive 
a utility bill credit at full retail rates. This maximizes value to the customer by allowing them 
to offset peak electricity just as they would with an on-site system. The utility bill credit is 
typically calculated as a percentage of production from the solar energy facility.

Most states have established net-metering policies through legislation. State laws commonly 
require public utilities commissions to adopt administrative rules to implement net-metering 
policies. As of October 2010, the District of Columbia, Puerto Rico, and 43 states have 
net-metering policies, but there are subtle differences and rules vary by state and by utility. 
Some state policies, for example, apply to customers of all types of utilities (investor-owned 
utilities, municipal utilities, and electric cooperatives); others apply only to customers of 
investor-owned utilities. Net-metering policies also vary widely in terms of individual system 
capacity limits, aggregate enrollment limits, eligible system types, treatment of net excess 
generation, and ownership of a renewable energy certificate (REC) associated with customer-
owned generation. Municipalities that have jurisdiction over a utility are well positioned 
to improve net-metering rules. Even in areas served by investor-owned utilities, however, 
local governments can inÿuence net-metering rules by collaborating with state and regional 
governing bodies.

States with interconnection standards were graded on a scale of A to F in the Freeing the Grid 
report, as shown in the table.

NET-METERING RULES4.2
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Implementation Tips and Options

The following implementation tips and options include many of the Interstate Renewable 
Energy Councilõs (IREC) best practices for net-metering policies.

Source: Network for New Energy 
Choices, Vote Solar Initiative, 
and Interstate Renewable 
Energy Council. December 
2010. Freeing the Grid: Best 
and Worst Practices in State 
Net-Metering Policies and 
Interconnection Procedures. 
www.newenergychoices.org/
uploads/FreeingTheGrid2010.pdf

BENEFITS Net metering encourages utility customer investment in solar energy by 
allowing customers who install PV systems to receive credit for excess 
electricity generation, which improves the return on their investment. 
Utilities benefit from net metering if customer-sited generation is located in 
an area that allows a utility to avoid distribution- and transmission-system 
upgrades. Utilities also benefit when they own RECs associated with 
net-metered generation and can use those RECs to meet state renewable 
energy requirements.

NET-METERING RULES 4.2

www.newenergychoices.org/uploads/FreeingTheGrid2010.pdf
www.newenergychoices.org/uploads/FreeingTheGrid2010.pdf




www.dsireusa.org/summarytables/rrpre.cfm
www.irecusa.org/irec-programs/connecting-to-the-grid
www.solaralliance.org/four-pillars/net-metering.html


http://eetd.lbl.gov/ea/EMP/reports/lbnl-3276e.pdf
www.newenergychoices.org/uploads/FreeingTheGrid2010.pdf
http://irecusa.org/wp-content/uploads/2009/10/IREC_NM_Model_October_2009-1.pdf
www.solarelectricpower.org/resources/reports.aspx






http://en.openei.org/wiki/Gateway:Utilities
www.solaralliance.org/four-pillars/utility-rates-revenue-policies.html
hwww.nrel.gov/docs/fy10osti/46782.pdf
www.nycedc.com/NewsPublications/Studies/Documents/SolarRealTimePricing.pdf
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Solar San Diego: The Impact of Binomial Rate Structures on Real PV Systems

National Renewable Energy Laboratory, May 2008

This paper uses 2007 PV system data collected from two city facilities in San Diego to illustrate the effect of binomial 
rate designs. It includes a financial analysis of PV-system output under various utility rate structures.

Paper:  www.nrel.gov/docs/fy08osti/42923.pdf

The Impact of Retail Rate Structures on the Economics of Commercial Photovoltaic Systems in California

Lawrence Berkeley National Laboratory, July 2007

This report uses electricity load data and PV production data from 24 commercial PV installations to compare the value 
of the electric bill savings across 20 commercial-customer retail rates available in California. The report findings suggest 
that choices made by utility regulators when determining or revising retail rates can significantly affect the future viability 
of customer-sited commercial PV markets.

Report: http://eetd.lbl.gov/ea/EMS/reports/63019.pdf

RATE STRUCTURES THAT APPROPRIATELY VALUE SOLAR4.3

Mercury Solar Systems installed this 6 kW installation in the Lower Kensington 
neighborhood of Philadelphia.  (Mercury Solar Systems/PIX18065)

www.nrel.gov/docs/fy08osti/42923.pdf
http://eetd.lbl.gov/ea/EMS/reports/63019.pdf
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Å Proximity to raw material suppliers such as glass and industrial gas suppliers

Å Existence of a skilled or trainable labor force nearby

Å Availability and access to higher education, research institutions, and skill training programs

Å Public entities and utilities that are experienced in siting manufacturing facilities

Å Access to a viable solar market. 

Local development agencies, generally with support from states, use a variety of þnancial and 
nonþnancial incentives to encourage clean energy businesses to locate or expand in their areas. 
In addition to directly supporting manufacturing operations, local governments can design these 
incentives to support research, development, and commercialization; partnerships with þnancial 
institutions and private venture-capital funds; and marketing and business development. Over 
the past decade, incentives for manufacturing facilities have evolved and include grants, loans, 
tax credits, income and property tax abatements, marketing support, corporate tax exemptions, 
tax credits, and bonus incentives for consumers purchasing solar equipment manufactured 
in a state. Most recently, many states and local areas are offering tax credits that can be 
monetized up-front to provide development capital and negotiating buy-back agreements with 
manufacturers to purchase a portion of their product. As of September 2010, 21 states and 
Puerto Rico offered incentives targeting recruiting or developing the solar energy industry.

Most local governments incorporate various provisions into incentive agreements or rules. To 
encourage project success and to protect investment in new or expanding business ventures, 
most communities use formal performance agreements between the community and the 
company. Recruitment programs, for example, can contain minimum job creation, product 
output, and investment thresholds. Incentives can also be based on product sales from the 
manufacturing facility. Some programs disburse incentives in a phased approach based on 
company milestones. Additionally, loan and grant programs typically require substantial cost 
sharing. Not meeting project goals and terms (e.g., vacating the facility early) sometimes 
requires repaying the incentive. Conversely, achieving speciþc job creation or economic 
development targets can mean more favorable loan terms.

RECRUIT THE SOLAR INDUSTRY 5.1





http://www.dsireusa.org/solar/incentives/index.cfm?EE=1&RE=1&SPV=1&ST=1&searchtype=Recruitment&solarportal=1&sh=1
http://www.dsireusa.org/solar/incentives/index.cfm?EE=1&RE=1&SPV=1&ST=1&searchtype=Recruitment&solarportal=1&sh=1
www.nrel.gov/analysis/jedi
www.seia.org/galleries/pdf/EuPD_Research_Solar_Report.pdf
www.eesi.org/files/green_jobs_factsheet_102208.pdf
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Economic Impacts of Extending Federal Solar Tax Credits 

Navigant Consulting, September 2008

This report, prepared for the Solar Energy Research and Education Foundation, includes forecasts on the number of jobs 
resulting from an extension of the federal solar tax credit.

Report: www.seia.org/galleries/pdf/Navigant%20Consulting%20Report%209.15.08.pdf

This 12 kW PV array is the largest system entirely owned by the City of Portland.  
(City of Portland/PIX18048)

RECRUIT THE SOLAR INDUSTRY5.1

www.seia.org/galleries/pdf/Navigant%20Consulting%20Report%209.15.08.pdf
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Educating and training solar technicians runs the gamut from intensive weekend courses through 
multicourse certiþcate programs to 2-year degree programs. Community colleges, vocational 
and technical schools, electrical trade unions, and nonproþt organizations offer training, and 
specialized training is available at small independent centers. Solar product manufacturers and 
distributors also conduct installer training, although the training is often for product-speciþc 
applications. The type and length of training required depend entirely on the prerequisite 
skills, abilities, and experience of the individual as well as the job requirements of the desired 
occupation. Critical skills such as the ability to do proper electrical work or sophisticated 
plumbing could require extensive formal training or work experience. Tasks that require 
fewer critical skills can be performed by entry-level employees or through on-the-job training 
opportunities such as apprenticeships under the direct supervision of experienced journeymen 
workers. Brief training sessions such as weekend courses for people with little or no experience 
should be viewed as introductory instruction for prospective technicians. These courses don’t 
adequately prepare job-seekers to immediately start work as installers. Unless students are 
experienced construction tradesmen, such as journeyman electricians or plumbers, graduates 
of short courses will most likely require extensive on-the-job training and possibly more 
institutional education.

Established education and training institutions can add solar courses to existing curricula, 
develop specialized solar training programs, or offer continuing education courses to address 
solar energy workforce employment opportunities. The amount of practical or work experience 
an individual has is an important part of any technology program that prepares participants for 
immediate entry into the workforce. Virtually all U.S. colleges, universities, and community 
colleges offer continuing education courses. Solar technology permitting and inspection is 
an example of an appropriate solar-related topic for a continuing education course. Such a 
course would help installers and inspectors understand local variations in code requirements. 
Construction trade apprenticeship programs at community colleges or vocational tech 
institutions are offered in many trades, including electrical, rooþng, ironworks, carpentry, air 
conditioning, plumbing, sheet metal, surveying, welding, and swimming pool construction. 
Community colleges and vocational tech institutions have the opportunity to introduce cross-
disciplinary training into the curriculum. For example, photovoltaic (PV) installers need both 
electrical and rooþng training, and solar water heating (SWH) technicians need both plumbing 
and rooþng skills.

Associate in applied science (AAS) degree programs stress technology to prepare students for 
employment in a speciþc occupation such as a PV technician. AAS programs donõt require 
general education credits and aren’t generally intended to prepare pupils for an undergraduate 
degree. Two-year associate of science (AS) degree programs are intended for career preparation. 
An AS degree can also be transferred from the community college to a 4-year program such as 
a bachelor of science in engineering technology. These programs are well suited for students 
considering pursuing PV system design or energy management.

All solar education and training programs should have the facilities, curricula, and materials 
to prepare students for postgraduation jobs in the solar industry. The best programs offer 
internship, apprenticeship, or cooperative on-the-job training opportunities, leveraged with 
resources of the local industry and government. Solar installation jobs call for mechanical 
abilities that require òlearning by doingó outside the classroom. As an example, The Interstate 
Renewable Energy Council (IREC) offers Institute for Sustainable Power Quality (ISPQ) 
training accreditation. The ISPQ standardñwhich is internationally recognized for renewable 

DEVELOP LOCAL WORKFORCE TRAINING AND EDUCATION PROGRAMS5.2
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energy training programsñspeciþes requirements for competency, quality systems, resources, 
and qualiþcation of a curriculum against which trainers and training programs can be evaluated. 
ISPQ-accredited programs rely on extensive, hands-on work that can be performed only in 
adequate training facilities. IREC currently offers ISPQ accreditation for training programs, 
accreditation for continuing education providers, certiþcation for independent master trainers, 
certiþcation for afþliated master trainers, and certiþcation for instructors.

Implementation Tips and Options

o Identify organizations and institutions in the community that are conducting training and 
education in solar energy.

o Collaborate with local education and training institutions to identify gaps, needs, and 
barriers in the development of a robust solar workforce.

o Encourage training institutions to achieve accreditation through ISPQ. The ISPQ 
requirements are designed to accomplish the following:

Å Teach individuals the knowledge and skills required for a professional trade.

Å Ensure that graduates have a predictable level of expertise.

Å Make sure that facilities are adequate and safe for training.

Å Ensure that the training organization has appropriate þnancial resources and that 
administrative and management procedures and policies are in place and practiced.

o Contact local training providers to ensure that they know about the activities sponsored by 
DOEõs Solar Instructor Training Network. Local instructors might be eligible to receive 
specialized training, equipment upgrades, model curricula, and other assistanc.

o Work with local institutions to develop solar curricula that match learning objectives with 
skill sets required by local employers.

o Encourage local training institutions to offer nationally recognized licensing/certiþcation 
programs (see 3.5, Installer Licensing & Certiþcation).

o Evaluate how a local solar training program can help meet broader municipal economic 
development or workforce-training objectives.

o Implement local government programs that encourage using locally trained solar installers.

BENEFITS A robust solar workforce education and training program is a critical 
pillar in developing a local solar energy industry. Training programs 
help ensure consistent installer competency and, through increased 
consumer satisfaction, can help drive additional growth in local demand 
for solar installations. In addition, in many cases, solar energy training can 
transform the careers of individuals formerly employed in the electronics, 
construction, and manufacturing industries.

DEVELOP LOCAL WORKFORCE TRAINING AND EDUCATION PROGRAMS 5.2



www.traingreensf.org
www.solarsf.org
www.fsec.ucf.edu/en/education/cont_ed/bldg/index.htm


www.sfwater.org/mto_main.cfm/MC_ID/12/MSC_ID/139/MTO_ID/361
www.irecusa.org/irec-programs/workforce-development/education-information
www.nationalpete.org
www.nabcep.org
www.continuingeducation.ncsu.edu/RenewableEnergy.html
www.solarenergy.org
www.nmsu.edu/~tdi/Photovoltaics/EducAndTraining/EducTrain.html
www.eere.energy.gov/solar/instructor_training_network.html


www.irecusa.org/wp-content/uploads/2009/10/BestPracticesFormatted2010Final2410.pdf
www.JimDunlopSolar.com






www.solarknoxville.org


www.solarnoworegon.org
www.nationalsolartour.org


www.californiasolarcenter.org
www.energysavers.gov/renewable_energy/solar/index.cfm/mytopic=50011
www.fsec.ucf.edu/en/consumer/solar_electricity
www.cleanegroup.org/Reports/CEG_Solar_Marketing_Report_August2009.pdf






www.pagnet.org/Programs/EnvironmentalPlanning/SolarPartnership/SolarCaseStudies/tabid/757/Default.aspx
www.pagnet.org/Programs/EnvironmentalPlanning/SolarPartnership/SolarCaseStudies/tabid/757/Default.aspx




www.ebenergy.org/smartsolar-residential
www.ebenergy.org/smartsolar-commercial


www.the-mrea.org/course_certifications.php
www.solaramericacommunities.energy.gov/PDFs/Solar_Municipal_Assistance_Programs.pdf




http://openpv.nrel.gov
www.solarhoustontx.org/Experience/ASESAnnualHoustonSolarTour/Tour2010/tabid/1805/Default.aspx
www.solarhoustontx.org/Experience/ASESAnnualHoustonSolarTour/Tour2010/tabid/1805/Default.aspx
www.houstonsolartour.org


www.smud.org/en/community-environment/our-green-community/tools/solarmap.html
http://sf.solarmap.org
www.nrel.gov/eis/imby
http://openpv.nrel.gov
http://solaramericacommunities.energy.gov/PDFs/Analysis_of_Web_Based_Solar_PV_Mapping_Tools.pdf






www.fsec.ucf.edu/en/education/k-12/curricula/index.htm
www.need.org/curriculum-guides
www.nrel.gov/education/k12_students.html
www.southface.org/
www.infinitepower.org/lessonplans.htm
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7.0

Nearly 2,000 solar panels installed at the Veterans’ Affairs Regional office and Insurance 
Center in Philadelphia produce over half a million kilowatt-hours of solar electricity 
annually. (The U.S. General Services Administration/PIX18066)





www.a2gov.org/government/publicservices/systems_planning/energy/solarcities/Documents/AnnArbor_SolarSiteAssessments.pdf
www.a2gov.org/government/publicservices/systems_planning/energy/solarcities/Documents/AnnArbor_SolarSiteAssessments.pdf


www.mreacsa.org/index.php?option=com_content&view=article&id=51&Itemid=98
www.nrel.gov/eis/imby
http://solaramericacommunities.energy.gov/PDFs/Analysis_of_Web_Based_Solar_PV_Mapping_Tools.pdf
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San Francisco Solar Site Assessor Training

National Renewable Energy Laboratory, January 2009

This slide deck was developed by NREL to train site assessors for the City and County of San Francisco. The presentation 
includes information on how to perform a site assessment for PV and SWH technologies, how to size a system, roof and 
electrical safety, and tools to use on a site assessment.

Presentation: http://solaramericacities.energy.gov/pdfs/San%20Francisco%20Solar%20Site%20Assessor%20Training%20
Slides.pdf

IDENTIFY OPTIMAL INSTALLATION LOCATIONS7.1

The solar array rooftop system on the South Concourse of the Orange County 
Convention Center in Orlando, Florida, was completed last year as a DOE Solar America 
Showcase. (Orange County Convention Center/PIX18077)

http://solaramericacities.energy.gov/pdfs/San%20Francisco%20Solar%20Site%20Assessor%20Training%20Slides.pdf
http://solaramericacities.energy.gov/pdfs/San%20Francisco%20Solar%20Site%20Assessor%20Training%20Slides.pdf
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Implementation Tips and Options

o Identify the city or county departments involved and learn about their RFP processes.

o Determine whether changes can be made to the existing RFP process to create a solar-
speciþc RFP.

o Develop a template for a solar RFP using the necessary boilerplate information from city or 
county departments. Sample RFPs can serve as a helpful starting point (see, for example: 
http://votesolar.org/resources/sample-rfp.

o Develop the criteria (e.g., lowest cost, most qualiþed) and process for evaluating bids.

o Evaluate the quality and sophistication of likely respondents, and if the intent is to support 
the local market, design the solicitation to be compatible with local industry.

o Supply adequate information for developers to respond with an accurate estimate of costs. 
Some general guidelines follow:

Å Compile any roof or as-built drawings of the buildings that are being considered in the 
RFP. For ground-mounted solar systems, include a topographical map of the location.

Å Include a structural and electrical analysis for each site to determine if upgrades may be 
necessary and to reduce the uncertainty in the bidder proposals. 

Å Include a shading analysis report for each proposed location so that the bidders 
understand the potential system output at each site. 

o Determine which elements should be speciþed by the RFP issuer and which should be 
left to responders to specify. Following are some general recommendations for PV-
system RFPs:

Å Create outcome-based RFPs that require minimum production output rather than 
equipment and design speciþcations, so responders are free to offer their system option.

Å Require that companies submitting proposals use a nationally recognized modeling tool 
such as the National Renewable Energy Laboratoryõs PVWatts (www.nrel.gov/rredc/
pvwatts/) to forecast annual energy production for each system for each month over a 
20-year period (at minimum).

Å Ensure that companies submitting proposals demonstrate þnancing ability and product 
availability to reduce drop-out risk.

Å Require installers to take full responsibility for obtaining permits from the appropriate 
government agencies. Installations should meet all local building codes and the National 
Electrical Code.

Å Require installers to take full responsibility for obtaining the interconnection 
agreement with the utility, including providing all drawings, schematics, and other 
required technical documentation.

Å Mandate submission of a project plan with detailed information on each milestone’s 
completion date. Projects that are not completed on time can be subject to liquidated 
damages or payments for each day that the system is not complete or a major milestone 
is not met.

STANDARDIZE SOLICITATIONS FOR SOLAR INSTALLATIONS7.2
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Tax-exempt commercial paper (TECP) can be issued for up to 270 days. This short-term, 
unsecured debt can be used to þnance capital projects in between longer term municipal bond 
issuances. Depending on the project, local governments can purchase a solar energy system 
using TECP and then repay this obligation with a long-term bond issuance, or the TECP 
itself can be rolled over at maturity. Tax-exempt leasing of equipment (versus purchasing it) 
is a common way for cities to þnance certain capital investments (e.g., vehicles, software, 
computers, and ofþce equipment). Using a tax-exempt lease to þnance a solar energy installation 
for a public-sector entity, however, is uncommon. If the municipality uses a tax-exempt lease 
to þnance a solar installation, the lessor (system owner) canõt take advantage of the federal 
investment tax credits (ITC) because to do so the user of the system (the city) must be subject 
to U.S. income taxes. As a result, cheaper sources of public þnancing for the project might be 
available.

Tax Credit Bond Financing

The Recovery Act expanded two bonding mechanisms for þnancing renewable energy projects, 
clean renewable energy bonds (CREBs) and qualified energy conservation bonds (QECBs). 
CREBs and QECBs are an attempt to level the playing þeld for public entities that arenõt in a 
position to take advantage of the tax beneþts available to tax-paying entities who install solar 
projects, including the federal ITC, the Modiþed Accelerated Cost Recovery System (MACRS), 
and state tax credits. The tax credit bonds were intended to be interest-free debt—investors who 
purchased a CREB or QECB received a federal tax credit instead of interest payments from 
the issuer. In practice, the issuer was often required to make a supplemental interest payment 
or issue at a discount. With the passage of the Hiring Incentives to Restore Employment Act of 
2010 (the òHIRE Actó), CREBs and QECBs can be issued with a direct subsidy feature similar 
to BABs. Now CREBs and QECBs can be issued as taxable bonds with the issuer receiving a 
subsidy from the federal government rather than the bond investor receiving a tax credit. This 
direct subsidy mechanism is more attractive to investors, which should lead to more QECBs and 
CREBs being issued to þnance solar projects. 

CREBs were fully allocated in 2009, so if a local government did not already receive an 
allocation, it is no longer an option. QECBs were allocated to states based on population. 
Inquire with the state energy ofþce to determine the status of QECB availability. 

Third-Party Finance Models

Local governments are moving away from direct ownership of photovoltaic (PV) systems and 
are partnering with third-party owners. Third-party ownership structures typically are used 
to þnance PV systems, not solar water heating (SWH) systems. Cities and counties see the 
third-party ownership model as a way to effectively monetize federal tax beneþts, avoid paying 
the up-front cost of solar, allocate public funds more efþciently, and accelerate PV deployment. 
Instead of owning the PV system, a city or county agency would host a system purchased by and 
owned by a third-party solar developer and its investors. The city enters into a long-term energy 
services agreement—commonly known as a power purchase agreement (PPA)ñwith this 
third party to purchase the electricity generated from the PV system on government property. 
The electricity price is usually set at a rate competitive with the host’s current retail rate in 
the þrst year. The rate then typically escalates at some þxed percentage (2% to 5%) per year 
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over the life of the contract. As an alternative, a þxed rate for the entire length of the contract 
could be negotiated. The developer manages all aspects of system þnancing, installation, and 
maintenance and bears all standard operating risks. Given high transaction costs and economies 
of scale, the third-party PPA model is best suited to larger projects (greater than 300 kilowatts), 
although a series of smaller projects can be bundled under one PPA. Commonly included in a 
PPA is the option for the host to purchase the system from the third party after a certain period 
has elapsed (buyout option), usually after year six. Exercising the buyout option enables the host 
to acquire a system at a much lower cost than if the host purchased it new in year one because 
the third-party þnancier/system owner has used the tax credits. Note that third-party þnancing is 
not legal in all states because of the perception that the third party would be acting as a utility. 
Several states have overcome this obstacle through legislation that enables renewable energy 
power producers to enter into PPAs in exchange for tax beneþts and payments from customers, 
without being deemed to be a utility. As of July 2010, at least 17 states and Puerto Rico 
authorize or allow third-party PPAs.

For the most up-to-date numbers of states that support third-party financing, visit http://dsireusa.org/userfiles/image/
summarymaps/3rdpartyppamap.gif

Using Local Funds in Combination with Third-Party Finance Models

Local governments might receive Recovery Act-related funding to purchase and install solar 
energy systems. They could also have general funds dedicated to renewable energy projects 
or be able to exercise bonding authority. Instead of using these funds to purchase and install a 
PV system, a community might be able to stretch these resources and install a larger project by 
partnering with a third-party solar developer. One structure is to make a loan to the developer 
using the funds available for solar. The developer can incorporate the loan into its project 
þnancing package. If the host decides to exercise its buyout option in the PPA, the outstanding 
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BENEFITS Ideally, a number of financial options will be available, each having specific 
benefits. Analyzing these various financing options enables community 
leaders to choose the alternative with the best value for their community. 
Project objectives, costs, available resources, and host preferences all factor 
into selecting the most appropriate financing structure.

loan can be netted against the purchase price. As a result, the public entity can end up owning a 
larger system than it would have if it simply had purchased one at the outset.

Performance Contracting

A solar installation can be bundled into an ESPC. In the ESPC model, an energy services 
company (ESCO) makes energy efþciency investments on behalf of the city and then is repaid 
out of the energy savings that result from these investments. Many energy conservation 
mechanisms (ECMs), such as upgrading a facility’s lighting or installing a new boiler, have 
a much shorter payback term than that of a solar energy system. Combining these ECMs 
with solar technologies ideally creates a package of energy efþciency and renewable energy 
investments with a total payback period that’s attractive to the municipality.

Summary

After comparing all these þnancing options, we can draw several conclusions. If immediate 
ownership of the solar energy system is important to a community, tax-exempt þnancing and 
tax credit bonds are likely the preferred sources of þnancing. PV system ownership offers the 
greatest electricity cost savings, yet þnancing costs are incurred. Additionally, system O&M 
is the responsibility of the local government. If the primary barrier is the up-front cost of the 
system, the third-party-þnanced PPA structure can be an effective solution. PPAs trade the 
advantages of being tax exempt for the potentially greater tax beneþts available to the private 
sector. These tax beneþts can be òmonetizedó and passed through to the site host as reduced 
payments for the solar energy generated. A service contract also shifts the risk that the system 
might not perform as expected to the service contract provider. The local government, however, 
continues to purchase 100% of its electricity, and the ability to make certain environmental 
claims about the clean power produced by the PV system is limited. Only one entity can make 
environmental claims, and it could be the system owner or the host, depending on how the 
contract is negotiated. Performance contracting is also a good solution when considering energy 
efþciency investments along with solar energy installations .

Implementation Tips and Options

After identifying a site for a solar energy system and performing a site assessment to conþrm the 
feasibility of the project, take the following steps:

o Determine whether the city or county wants to own and operate the system or instead 
þnance it through a third-party structure and outsource the O&M. 

SELECT THE APPROPRIATE FINANCING MECHANISM7.3
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Qualified Energy Conservation Bond Allocations for 2009

Internal Revenue Service, April 2009

Report: www.irs.gov/pub/irs-drop/n-09-29.pdf

Financing Non-Residential Photovoltaic Projects: Options and Implications

Lawrence Berkeley National Laboratory, January 2009

This report examines the role of financial innovation in PV market penetration. It discusses how financing structures used 
to support nonresidential PV deployment have, in part, emerged and evolved as a way to extract the most value from a 
patchwork of federal and state policy initiatives.

Report: http://eetd.lbl.gov/EA/EMP/reports/lbnl-1410e.pdf

Lex Helius: The Law of Solar Energy

Stoel Rives LLP, 2008

This guide contains insights gained from practical experience in numerous PV projects covering a diverse range of sizes 
and installations, and from more than 15 years of experience serving the U.S. renewable energy industry. Available for free 
download after registering on the site.

Report: www.stoel.com/lawofseries.aspx

The Customer’s Guide to Solar Power Purchase Agreements

The Rahus Institute, October 2008

This is a guide for organizations interested in purchasing solar electricity without buying the equipment. It explains 
this rapidly growing business model under which a solar services provider installs the solar equipment at a university, 
business, or other organization, and the organization pays only for the solar electricity.

Report: www.californiasolarcenter.org/sppa.html

Solar Photovoltaic Financing: Deployment on Public Property by State and Local Governments

National Renewable Energy Laboratory, May 2008

This report examines the opportunities and challenges faced when deploying PV on public-sector buildings and land.

Report: www.nrel.gov/docs/fy08osti/43115.pdf
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Set-aside
A mandate or goal for some fraction of a renewable 
portfolio standard to be met with designated 
technologies such as PV.

Solar access
The ability of one property or area to continue to 
receive sunlight without obstruction from a nearby 
home or building, landscaping, or other impediment.

Solar access permit
When a permit for installing a solar energy system 
is granted, a solar easement designed to protect a 
property owner’s access to sunlight can be created. 
Local governments can also protect solar access by, 
for example, specifying certain setbacks in zoning 
ordinances that require buildings to be built far enough 
apart that they don’t shade neighboring rooftops.

Solar aggregation purchasing program
See customer aggregation program.

Solar bulk purchasing
See customer aggregation program.

Solar Decathlon
An international competition between colleges and 
universities in which teams compete to design, build, 
and operate the most attractive, effective, and energy-
efþcient solar-powered house. The competition is 
sponsored by the U.S. Department of Energy and 
takes place every 2 years in Washington, D.C.

Solar easement
A type of solar access law that grants the owners 
of solar energy systems the right to continued 
access to sunlight without obstruction from a 
neighbor’s property, and which limits future property 
developments that could restrict solar access.

Solar electricity
See photovoltaic system.

Solar energy
Electromagnetic energy transmitted from the sun 
(solar radiation). The amount that reaches the earth is 
equal to one billionth of total solar energy generated, 
or the equivalent of about 420 trillion kilowatt-hours.

Solar farm
A large-scale solar installation.

Solar installer licensing
Licensing requiring a baseline of quality below which 
operating as a solar installer is illegal.

Solar permitting process
A process for obtaining the appropriate permits to 
install solar. To install a grid-connected PV system, 
for example, the homeowner or builder must obtain an 
electrical permit and in some cases a building permit 
from the local government. The installation must also 
be inspected when complete. Solar water heating 
systems require a plumbing permit, and sometimes 
require a building or mechanical permit or both.

Solar-ready
A solar-ready home or building is designed as if 
a solar energy system were to be installed during 
construction. Architects and builders take precautions 
to ensure a viable site for solar technologies by leaving 
adequate roof space that is free from vents, chimneys, 
and equipment; planning landscaping to avoid shading 
the unobstructed roof space in the future; planning 
extra space for equipment in mechanical rooms; 
preinstalling roof-mounting systems and conduit; and 
labeling structural reinforcements and end points of 
wires or pipes.

Solar resource
The amount of sunlight a site receives, usually 
measured in kilowatt-hours per square meter per day. 
See also peak sun hours.

Solar right law
A law or ordinance that furnishes protection for homes 
and businesses by limiting or prohibiting restrictions 
(e.g., neighborhood covenants and bylaws, local 
government ordinances, and building codes) on the 
installation of solar energy systems.

Solar site assessment
An evaluation of a site being considered for a solar 
energy installation. A trained solar site assessor 
collects data such as roof or property orientation and 
slope, dimensions of available installation space, 
electrical and plumbing conþguration, and shading on 
the site location.

GLOSSARY AND RELATED SOLAR TERMINOLOGY GLO
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