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EXECUTIVE SUMMARY
$V�GHPDQG�IRU�HQHUJ\�LQFUHDVHV��PDQ\�FRPPXQLWLHV�DUH�VHHNLQJ�ZD\V�WR�PHHW�WKLV�GHPDQG�ZLWK�
clean, safe, reliable energy from renewable sources such as sun and wind. Fortunately, many 
of the key technologies that can unlock the power of these renewable resources are available 
on the market today. While the U.S. Department of Energy (DOE) continues to fund research 
and development (R&D) to improve solar technologies, DOE is also focusing on accelerating a 
robust nationwide market for the currently available technologies. 

Development of a nationwide market requires overcoming barriers to widespread adoption 
of solar energy technologies. These barriers include complicated procedures for permitting 
DQG�FRQQHFWLQJ�V\VWHPV�WR�WKH�JULG��ÀQDQFLQJ�FKDOOHQJHV��D�ODFN�RI�DZDUHQHVV�RI�VRODU�HQHUJ\�
VROXWLRQV�DPRQJ�NH\�GHFLVLRQ�PDNHUV��DQG�D�ODFN�RI�WUDLQHG�LQVWDOODWLRQ�FRQWUDFWRUV��/RFDO�
governments are uniquely positioned to remove many of these barriers, clearing the way for 
solar markets to thrive in their locales. Representatives of local governments who understand and 
prepare for policy and market changes can optimally position their communities in the emerging 
renewable energy economy. 

To accelerate the nationwide adoption of solar energy, DOE established partnerships with 25 “Solar 
$PHULFD�&LWLHVµ�DURXQG�WKH�8QLWHG�6WDWHV��/RFDO�RUJDQL]DWLRQV�DQG�SROLF\�PDNHUV�LQ�HDFK�6RODU�
$PHULFD�&LW\�DUH�WDNLQJ�D�FRPSUHKHQVLYH�DSSURDFK�WR�EULQJLQJ�VRODU�WR�WKHLU�FLWLHV��7KHLU�ZRUN�OD\V�
the foundation for a viable solar market and offers a model for other communities to follow.

$V�D�UHVXOW�RI�WKH�SURJUHVV�PDGH�LQ�WKH����6RODU�$PHULFD�&LWLHV��LQ������'2(�DQQRXQFHG�D�
new effort to share the best practices developed with thousands of local governments across 
WKH�QDWLRQ��$V�SDUW�RI�WKLV�HYROXWLRQ��'2(�FUHDWHG�D�EURDGHU�SURJUDP�FDOOHG�6RODU�$PHULFD�
&RPPXQLWLHV�WR�UHÁHFW�WKH�LQWHQWLRQ�WR�SURPRWH�VRODU�PDUNHW�GHYHORSPHQW�ZLWKLQ�FLWLHV��FRXQWLHV��
and all other local jurisdictions.

Solar Powering Your Community: A Guide for Local Governments is a comprehensive resource 
DOE created to assist local governments and stakeholders in designing and implementing a 
VWUDWHJLF�ORFDO�VRODU�SODQ��7KLV�JXLGH�LQFOXGHV�H[DPSOHV�DQG�PRGHOV�WKDW�KDYH�EHHQ�ÀHOG�WHVWHG�LQ�
cities and counties around the country. Many of the examples are the direct result of DOE’s Solar 
$PHULFD�&RPPXQLWLHV�SURJUDP��

This guide can help stimulate ideas or provide a framework for a comprehensive solar plan for 
a community. Each section is divided into topic areas—typically within the jurisdiction of local 
governments—that are integral in creating and supporting local solar markets. Each topic area 
includes: 

�	 $Q�LQWURGXFWLRQ�WKDW�GHVFULEHV�WKH�SROLF\�RU�SURJUDP�DQG�VWDWHV�LWV�SXUSRVH

�	 ,QIRUPDWLRQ�RQ�EHQHÀWV�RI�LPSOHPHQWLQJ�WKH�SROLF\�RU�SURJUDP

�	 Tips and options for designing and implementing the policy or program

�	 Examples that highlight experiences from communities that have successfully implement-
ed the policy or program; and additional reports, references, and tools that can offer more 
information on the topic.
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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; 
LQVWHDG��FRPPXQLW\�OHDGHUV�VKRXOG�WDLORU�WKHLU�DSSURDFK�WR�ÀW�WKHLU�FRPPXQLW\·V�SDUWLFXODU�QHHGV�
and market barriers. 

This second edition of the guide was updated to include new market developments and 
LQQRYDWLRQV�IRU�DGYDQFLQJ�ORFDO�VRODU�PDUNHWV�WKDW�KDYH�HPHUJHG�VLQFH�WKH�ÀUVW�HGLWLRQ�ZDV�
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. 
/RFDO�JRYHUQPHQW�UHSUHVHQWDWLYHV�ZKR�XQGHUVWDQG�DQG�SUHSDUH�IRU�SROLF\�DQG�PDUNHW�FKDQJHV�
will be able to best position their communities in this new renewable energy economy.

7KH�$PHULFDQ�5HFRYHU\�DQG�5HLQYHVWPHQW�$FW�RI�������WKH�5HFRYHU\�$FW��ZDV�VLJQHG�LQWR�ODZ�
on February 17, 2009, providing unprecedented levels of investment in renewable energy. The 
8�6��'HSDUWPHQW�RI�(QHUJ\��'2(��LV�SOD\LQJ�D�VLJQLÀFDQW�UROH�LQ�WKH�HIIRUW�WR�UHGXFH�FRVWV�DQG�
increase the use of renewable energy technologies. 

7R�DFFHOHUDWH�WKH�QDWLRQZLGH�DGRSWLRQ�RI�VRODU�HQHUJ\��'2(�GHYHORSHG�WKH�6RODU�$PHULFD�
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. 

/RFDO�JRYHUQPHQWV�DUH�LQ�D�XQLTXH�SRVLWLRQ�WR�UHPRYH�PDQ\�RI�WKH�EDUULHUV�WR�ZLGHVSUHDG�VRODU�
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 
WR�WKH�JULG��ÀQDQFLQJ�FKDOOHQJHV��D�ODFN�RI�DZDUHQHVV�RI�VRODU�HQHUJ\�VROXWLRQV�DPRQJ�NH\�GHFLVLRQ�
PDNHUV��DQG�D�ODFN�RI�WUDLQHG�LQVWDOODWLRQ�FRQWUDFWRUV��7KH����6RODU�$PHULFD�&LWLHV�YDU\�E\�VL]H��
geographic location, and maturity of solar market, which has enabled DOE to identify challenges 
DQG�VROXWLRQV�DW�YDULRXV�VWDJHV�RI�PDUNHW�GHYHORSPHQW��/RFDO�SODQQHUV�DQG�SROLF\�PDNHUV�LQ�
HDFK�6RODU�$PHULFD�&LW\�DUH�WDNLQJ�D�FRPSUHKHQVLYH�DSSURDFK�WR�EULQJLQJ�VRODU�WR�WKHLU�FLWLHV��
0DQ\�RI�WKH�H[DPSOHV�SUHVHQWHG�LQ�WKLV�JXLGH�DUH�GLUHFW�UHVXOWV�RI�WKH�'2(�6RODU�$PHULFD�&LWLHV�
partnerships. To learn more about what these cities have accomplished, visit
www.solaramericacommunities.energy.gov/cities.

$V�D�UHVXOW�RI�ZLGHVSUHDG�VXFFHVV�LQ�WKH����6RODU�$PHULFD�&LWLHV��LQ������'2(�DQQRXQFHG�D�
new outreach effort to share the best practices developed in concert with thousands of local 
JRYHUQPHQWV�DFURVV�WKH�QDWLRQ��$V�SDUW�RI�WKLV�HYROXWLRQ��'2(�FUHDWHG�D�EURDGHU�SURJUDP�FDOOHG�

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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6RODU�$PHULFD�&RPPXQLWLHV��UHÁHFWLQJ�WKH�LQWHQWLRQ�WR�SURPRWH�VRODU�PDUNHW�GHYHORSPHQW�ZLWKLQ�
FLWLHV��FRXQWLHV��DQG�DOO�RWKHU�ORFDO�MXULVGLFWLRQV��6RODU�$PHULFD�&RPPXQLWLHV�SURJUDP�DFWLYLWLHV�
LQFOXGH�WKH�SDUWQHUVKLSV�ZLWK�WKH����6RODU�$PHULFD�&LWLHV��DORQJ�ZLWK�´VSHFLDO�SURMHFWµ�DZDUGV�
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—
WR�DVVLVW�ORFDO�JRYHUQPHQW�RIÀFLDOV�DQG�VWDNHKROGHUV�LQ�GHVLJQLQJ�DQG�LPSOHPHQWLQJ�VWUDWHJLF�
local solar plans. This second edition contains the most recent lessons and successes from the 25 
6RODU�$PHULFD�&LWLHV�DQG�RWKHU�FRPPXQLWLHV�SURPRWLQJ�VRODU�HQHUJ\��%HFDXVH�'2(�UHFRJQL]HV�
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 
QHHG�WR�XQGHUWDNH�DOO�RI�WKHVH�DFWLYLWLHV��LQVWHDG��HDFK�FRPPXQLW\�VKRXOG�WDLORU�LWV�DSSURDFK�WR�ÀW�
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��39���concentrating solar 
power (CSP), solar water heating (SWH), and solar space heating and cooling.1�39�DQG�&63�
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
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Getting Started: Assessing A Community’s Policy Environment
Federal, state, and local policies, along with regulations and incentives, constitute the foundation 
RQ�ZKLFK�WKH�VRODU�HQHUJ\�LQGXVWU\�FDQ�EXLOG��,GHQWLI\LQJ�WKH�UHJXODWRU\��SROLF\��DQG�LQFHQWLYH�
framework that currently affects solar energy adoption in a community will help community 
leaders accurately assess the changes necessary to advance solar energy in their area. 

Jurisdictional authority over many of the policies that affect the solar energy market can vary 
depending on whether a community is served by an investor-owned, cooperative, or municipal 
utility. States typically have jurisdiction over investor-owned utilities and policies with statewide 
applications such as renewable portfolio standards (RPSs), net metering, and interconnection. 
Many states also operate solar incentive programs. State policy makers and regulators, however, 
RIWHQ�DOORZ�ORFDO�JRYHUQPHQWV�WR�GHÀQH�RU�EXLOG�RQ�WKHVH�SROLFLHV�IRU�WKHLU�SDUWLFXODU�DUHD�DQG�XWLOLW\��
Some programs and policies that promote solar energy—such as streamlining permitting processes 
DQG�HGXFDWLQJ�ORFDO�FRGH�RIÀFLDOV³IDOO�H[FOXVLYHO\�XQGHU�WKH�MXULVGLFWLRQ�RI�ORFDO�JRYHUQPHQWV�

Here are some tips for assessing the policy and market environment in a community:

�	 Use the table that follows to understand the market conditions for solar energy technolo-
gies in the area. This list focuses on the policies and incentives that have proven essential 
to establishing a solar market.

ASSESSING  A COMMUNITY’S POLICY ENVIRONMENT FOR SOLAR ENERGY
IS THERE A POLICY REQUIRING CLEAN ENERGY INVESTMENT?

RPSs, specifically those with solar carve-outs, 
encourage solar development by requiring utilities 
to acquire a certain amount of solar energy. Because 
energy prices may not adequately reflect the costs 
and benefits associated with different energy 
sources, many states have enacted these mandates to 
boost demand for clean energy technologies.

Read more in 

2.1  Renewable Portfolio Standards

ARE INCENTIVES AND FINANCING MECHANISMS AVAILABLE TO REDUCE UP-FRONT COSTS?

Cash incentives and access to low-cost loans and third-
party financing all help to reduce up-front costs—the 
primary market barrier to solar energy adoption.

Read more in

2.2  Cash Incentives 

2.4  Third-Party Residential Financing Models 

2.5  Property Assessed Clean Energy Financing

2.6  Low-Interest Loans

7.3  Select the Appropriate Financing Mechanism 

ARE POLICIES IN PLACE TO ENSURE THAT SOLAR SYSTEM OWNERS/HOSTS ARE COMPENSATED FOR THE ENERGY 
THEY PRODUCE?

Feed-in tari�s (FITs), performance-based incentives 
(PBIs), and net-metering policies all make payments 
to solar system owners and hosts based on the energy 
output of their systems, helping those who invest in 
solar energy recoup costs over time.

Read more in 

2.2  Cash Incentives

2.3  Feed-In Tariffs

4.2  Net-Metering Rules

IS THERE A CLEAR AND SIMPLE PROCESS FOR INSTALLING AND INTERCONNECTING SOLAR SYSTEMS?

Straightforward permitting processes and rules for 
connecting solar energy systems to the electric grid 
reduce the time and cost involved in installing such 
systems.

Read more in

3.3  Streamlined Solar Permitting and Inspection  
       Processes

4.1   Interconnection Standards

GETTING STARTED: ASSESSING A COMMUNITY’S POLICY ENVIRONMENT GS
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�	 $FFHVV�WKH�'DWDEDVH�RI�6WDWH�,QFHQWLYHV�IRU�5HQHZDEOHV�	�(IÀFLHQF\��'6,5(��DW� 
www.dsireusa.org to identify federal, state, and local, and utility policies and programs 
currently in place in the area.

�	 ,GHQWLI\�WKH�SROLF\�DQG�SURJUDP�DUHDV�XQGHU�ORFDO�JRYHUQPHQW�MXULVGLFWLRQ�DQG�WKH�DUHDV�LQ�
which local leaders can collaborate with regional or state authorities.

�	 Read the information in this guide on each area of interest. 

�	 Understand that the policies and incentives in the table that follows, although important to a 
truly robust solar market, represent only some of the options for supporting solar adoption in 
D�FRPPXQLW\��,I��IRU�MXULVGLFWLRQDO�RU�RWKHU�UHDVRQV��VRPH�RI�WKHVH�EHVW�SUDFWLFHV�DUH�EH\RQG�
a community’s immediate reach, many other action areas are described throughout this guide 
that local leaders might wish to focus on until their broader policy environment improves.  

Additional References and Resources

PUBLICATIONS

Freeing the Grid

Network for New Energy Choices (NNEC), Vote Solar Initiative, Interstate Renewable Energy Council, North Carolina Solar 
Center, Solar Alliance, December 2010 

This report outlines the best and worst practices in state net-metering and interconnection policies.

Report: http://www.newenergychoices.org/uploads/FreeingTheGrid2010.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

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

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

Clean Energy State Program Guide—Mainstreaming Solar Electricity: Strategies for States to Build Local Markets

Clean Energy Group, April 2008

This report describes a road map of actions states can take to effectively bring solar electricity into the mainstream.

Report: www.cleanegroup.org/Reports/CEG_Mainstreaming-Solar-Electricity_Apr2008.pdf

Developing State Solar Photovoltaic Markets

Vote Solar Initiative, Center for American Progress, January 2008

This report includes case studies of four states that have developed robust solar markets. Policies described in the report 
serve as models for a state interested in building a thriving solar market.

Report: www.votesolar.org/linked-docs/CAP_solar_report.pdf

CESA State Program Guide: State Strategies to Foster Solar Hot Water Program Development

Clean Energy Group, December 2007

This program guide outlines straightforward strategies to support the adoption of solar water heating technologies, 
including financial incentives, installer training, and consumer education.

Report: www.cleanenergystates.org/Publications/CESA_solar_hot_water_rpt_final.pdf

GETTING STARTED: ASSESSING A COMMUNITY’S POLICY ENVIRONMENTGS

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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1.0                                                                   

ORGANIZING AND STRATEGIZING 
A LOCAL SOLAR EFFORT
7KH�PRVW�GLIÀFXOW�SDUW�RI�VWUDWHJLFDOO\�DFFHOHUDWLQJ�WKH�DGRSWLRQ�RI�VRODU�HQHUJ\�WHFK-
nologies is getting started. The range of opportunities is vast and many of the issues 
are complex. Taking the time to organize and develop a strategic approach will help 
community leaders make the best choices for their community. This section introduces 
activities that have proven effective in the early planning stages of designing a local 
solar energy strategy. The topic areas and associated examples contain more information 
DERXW�VSHFLÀF�SODQQLQJ�DFWLYLWLHV��7KH�FKDUW�EHORZ�VKRZV�ZKLFK�RI�WKH����6RODU�$PHULFD�
Cities have undertaken each of these activities and allows communities to assess their 
own efforts in these areas. 
 
 

1.0

The dedication 
ceremony of a 
solar covered 
landfill in San 
Antonio, Texas. 
(City of San 
Antonio/
PIX18068)
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1.1                                                                                              

Create a Solar Advisory Committee or Task Force
Building a sustainable local solar market requires a comprehensive and coordinated effort 
DPRQJ�PDQ\�FRPPXQLW\�VWDNHKROGHUV��$�JRRG�VWDUWLQJ�SRLQW�LV�WR�FUHDWH�DQ�DGYLVRU\�FRPPLWWHH�
RU�WDVN�IRUFH�WKDW�LQFOXGHV�D�EURDG�FURVV�VHFWLRQ�RI�WKH�FRPPXQLW\��$�FRPSUHKHQVLYH�DGYLVRU\�
group helps local governments understand the perspectives of the various market participants 
involved in solar energy. Guidance from an advisory group is invaluable for shaping successful 
solar markets.

Implementation Tips and Options

,QYLWH�ORFDO�VRODU�LQGXVWU\�DQG�DGYRFDF\�JURXS�OHDGHUV�WR�SDUWLFLSDWH�LQ�VWDNHKROGHU�PHHWLQJV�

,QFOXGH�D�ORFDO�XWLOLW\�UHSUHVHQWDWLYH�LQ�WKH�HDUO\�VWDJHV�RI�WKH�SODQQLQJ�SURFHVV�

o	 Gather input from all the municipal or county entities involved with solar energy, including 
permitting, inspections, procurement, facilities management, and outreach departments. 
,QYLWH�GHSDUWPHQW�UHSUHVHQWDWLYHV�WR�SDUWLFLSDWH�LQ�VWDNHKROGHU�PHHWLQJV��DQG�LGHQWLI\�SDUWLHV�
responsible for various portions of the solar initiative.

o	 ,QFOXGH�D�ORFDO�XWLOLW\�UHSUHVHQWDWLYH�LQ�WKH�HDUO\�VWDJHV�RI�WKH�SODQQLQJ�SURFHVV�

o	 ,QYLWH�ORFDO�VRODU�LQGXVWU\�DQG�DGYRFDF\�JURXS�OHDGHUV�WR�SDUWLFLSDWH�LQ�VWDNHKROGHU�PHHWLQJV�

o	 Consider inviting local city council members and county supervisors, along with other 
JRYHUQPHQW�RIÀFLDOV�DQG�GHFLVLRQ�PDNHUV��WR�SDUWLFLSDWH�LQ�WKH�SODQQLQJ�SURFHVV�

o	 Consider inviting local education and training institutions to be involved in the early stages 
of planning.

o	 ,QYLWH�JURXSV�IURP�EXVLQHVV�DQG�LQGXVWU\�VXFK�DV�WKH�ÀQDQFH�DQG�LQYHVWPHQW�FRPPXQLW\��
chambers of commerce, and workforce development boards.

o	 %H�ÁH[LEOH�VR�RUJDQL]HUV�FDQ�DGG�WR�RU�VHJPHQW�WKH�DGYLVRU\�FRPPLWWHH�DV�QHHGV�DULVH.

BENEFITS Creating a task force or advisory committee allows for a comprehensive 
approach to designing a solar infrastructure in the local community. This 
approach helps facilitate the buy-in necessary for building a sustainable 
solar market.

CREATE A SOLAR ADVISORY COMMITTEE OR TASK FORCE1.1
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Examples

Houston, Texas: Creating an Advisory Council and Correspondence Group

+RXVWRQ�VHOHFWHG�WKH�+RXVWRQ�$GYDQFHG�5HVHDUFK�&HQWHU��+$5&��WR�PDQDJH�LWV�6RODU�+RXVWRQ�
,QLWLDWLYH��+$5&�HVWDEOLVKHG�DQ�DGYLVRU\�FRXQFLO�DQG�D�FRUUHVSRQGHQFH�JURXS��7KH����PHPEHU�
advisory council consists of representatives from local businesses, universities, school districts, 
HQYLURQPHQWDO�RUJDQL]DWLRQV��DQG�IRXQGDWLRQV��,W�PHHWV�TXDUWHUO\�WR�UHYLHZ�SODQV�DQG�GLVFXVV�
progress. The correspondence group consists of stakeholders interested in promoting solar 
energy technologies throughout the city. Members of the group receive project updates that they 
can use to inform their networks. Correspondence group members can also make suggestions to 
WKH�DGYLVRU\�FRXQFLO�DERXW�WKH�GLUHFWLRQ�DQG�SURJUHVV�RI�WKH�6RODU�+RXVWRQ�,QLWLDWLYH�

Milwaukee, Wisconsin: Initiating the Milwaukee Shines Advisory Committee

Milwaukee created Milwaukee Shines, a citywide program designed to advance solar energy, 
WKURXJK�LWV�6RODU�$PHULFD�&LW\�JUDQW��7KH�FLW\�ZRUNV�ZLWK�VHYHUDO�SDUWQHU�DJHQFLHV�ZLWK�D�VWDNH�
in Milwaukee becoming a sustainable solar city: We Energies (local utility), Focus on Energy 
�VWDWH�SXEOLF�EHQHÀW�HQHUJ\�IXQG���-RKQVRQ�&RQWUROV��0LOZDXNHH�EDVHG�WHFKQRORJ\�OHDGHU���
DQG�WKH�0LGZHVW�5HQHZDEOH�(QHUJ\�$VVRFLDWLRQ��05($��D�VLWH�DVVHVVRU�DQG�LQVWDOOHU�WUDLQLQJ�
DJHQF\���2WKHU�SDUWQHUV�LQFOXGH�WKH�0LOZDXNHH�$UHD�7HFKQLFDO�&ROOHJH��ZKLFK�RIIHUV�FRXUVHV�LQ�
renewable energy and hosts a large annual green energy summit; the University of Wisconsin–
0LOZDXNHH·V�&HQWHU�IRU�(FRQRPLF�'HYHORSPHQW��&DOHIÀ�+\GURQLF�6ROXWLRQV��D�ORFDO�solar 
water heating [SWH] system vendor); Milwaukee School of Engineering; and Milwaukee 
Public Schools. Many partners have given in-kind or matching-cash support for the program. 
Milwaukee Shines relies on the advisory committee for technical assistance, market updates, 
and consultation on proposals and plans. The advisory committee created subcommittees for 
ÀQDQFH��PDUNHWLQJ�DQG�RXWUHDFK��PDQXIDFWXULQJ��DQG�WUDLQLQJ��,WV�PHPEHUV�DUH�YROXQWHHUV��
The team considers voluntary participation to be important because it ensures that tasks are 
approached with interest, enthusiasm, and buy-in. The subcommittees have increased the 
resources available to Milwaukee Shines to address barriers to solar development.

Additional References and Resources

WEB SITES

Solar America Cities
www.solaramericacommunities.energy.gov/solaramericacities

The Solar America Cities activity is a partnership between the U.S. Department of Energy (DOE) and 25 U.S. cities. 
All participants are committed to accelerating the adoption of solar energy technologies at the local level. Each Solar 
America City has its own Web page that includes a list of project partners.

CREATE A SOLAR ADVISORY COMMITTEE OR TASK FORCE 1.1

www.solaramericacommunities.energy.gov/solaramericacities
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1.2

Hire or Designate a Local Solar Coordinator 
When a community begins a local solar energy program, it’s important to select a solar 
FRRUGLQDWRU�WR�RYHUVHH�DOO�SURJUDP�DFWLYLWLHV��$�VRODU�FRRUGLQDWRU�FDQ�KHOS�VSHDUKHDG�D�
community’s solar initiative, and can build momentum across levels of government and 
throughout the community. The solar coordinator is responsible for coordinating the various 
stakeholders within a community’s solar energy initiative—such as local government agencies, 
XWLOLWLHV��DFDGHPLD��QRQSURÀWV��WKH�VRODU�LQGXVWU\��DQG�VWDWH�JRYHUQPHQW�UHSUHVHQWDWLYHV³DQG�
should ensure that the goals and objectives of the community’s solar initiative are met. 

,GHDOO\��D�VRODU�FRRUGLQDWRU�LV�KLUHG�DV�SDUW�RI�WKH�ORFDO�JRYHUQPHQW�VWDII��,I�D�FRPPXQLW\�GRHVQ·W�
have the resources to fund an internal position, some local governments have found that external 
JURXSV��VXFK�DV�D�ORFDO�QRQSURÀW�RU�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQ��FDQ�EH�D�JRRG�FKRLFH�IRU�PDQDJLQJ�
SRUWLRQV�RI�WKHLU�VRODU�LQLWLDWLYH��,W·V�LPSRUWDQW��KRZHYHU��WR�KDYH�VRPHRQH�RQ�VWDII�WR�FRRUGLQDWH�ZLWK�
an outside administrator to ensure that the initiative has the necessary buy-in from city departments. 

Solar coordinators hired as local government staff can be housed in a variety of ways within 
WKH�JRYHUQPHQW�VWUXFWXUH��,I�D�ORFDO�JRYHUQPHQW�KDV�D�YHU\�VWURQJ�VRODU�LQLWLDWLYH�WKDW·V�D�KLJK�
SULRULW\�WR�WKH�FKLHI�HOHFWHG�RIÀFLDO��WKH�VRODU�FRRUGLQDWRU�FRXOG�VHUYH�LQ�WKH�H[HFXWLYH�RIÀFH�DV�
part of an initiative on solar or more broadly, on sustainability. Placing a solar coordinator in a 
OHDGHUVKLS�RU�FURVVFXWWLQJ�EUDQFK�RI�JRYHUQPHQW�QRW�RQO\�UDLVHV�WKH�SURÀOH�RI�WKH�LQLWLDWLYH��EXW�
FDQ�DOVR�KHOS�IDFLOLWDWH�VRODU�FRRUGLQDWLRQ�HIIRUWV�DFURVV�YDULRXV�GHSDUWPHQWV��$�VRODU�FRRUGLQDWRU�
FRXOG�DOVR�UHVLGH�LQ�D�ORFDO�JRYHUQPHQW·V�HQHUJ\�RU�HQYLURQPHQWDO�RIÀFH��LQ�WKH�IDFLOLWLHV�RU�
planning department, or in a sustainability program.  

Implementation Tips and Options 

o	 ,GHQWLI\�WKH�EHVW�SODFHPHQW�IRU�WKH�VRODU�FRRUGLQDWRU�ZLWKLQ�WKH�ORFDO�JRYHUQPHQW��
Determine where the coordinator can be most effective in implementing the solar energy 
initiative and in working across departments to increase solar adoption. 

BENEFITS A designated solar coordinator can help spearhead a local government’s 
solar initiatives and ensure a coordinated and strategic effort by providing 
a lead point of contact for solar program activities. Customers, solar 
stakeholders, and partners in the solar initiative can turn to this single point 
of contact to request services and furnish input on the program.

HIRE OR DESIGNATE A LOCAL SOLAR COORDINATOR1.2
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o	 ,GHQWLI\�DQ�LQGLYLGXDO�ZLWK�D�VROLG�XQGHUVWDQGLQJ�RI�WKH�VRODU�PDUNHW�DQG�ORFDO�QHHGV�WKDW�
can objectively coordinate a solar energy program on behalf of the local government.

o	 'HÀQH�FOHDU�UROHV�DQG�UHVSRQVLELOLWLHV�IRU�WKH�VRODU�FRRUGLQDWRU�DQG�LGHQWLI\�FRPPXQLFDWLRQV�
channels for the individual to stay coordinated with other levels of government and related 
initiatives across local government, as well as with other solar stakeholders in the community.

o	 Ensure that the solar coordinator meets regularly with management to make sure that 
program goals are being met and to readjust goals in response to evolving market needs.

o	 Raise awareness in the community about the solar coordinator by including the 
coordinator’s contact information and other information related to the solar initiative on a 
Web site and in marketing materials.

o	 ,GHQWLI\�VXVWDLQDEOH�IXQGLQJ�VRXUFHV�IRU�WKH�VRODU�FRRUGLQDWRU�SRVLWLRQ��IRU�H[DPSOH��FRVW�
VDYLQJV�IURP�HQHUJ\�HIÀFLHQF\�DQG�UHQHZDEOH�HQHUJ\�SURMHFWV��

Examples

Salt Lake City, Utah: Choosing a Local Nonprofit To Manage the Solar Salt Lake Partnership 

6DOW�/DNH�&LW\·V�FKRLFH�WR�PDQDJH�WKH�6RODU�6DOW�/DNH�3DUWQHUVKLS��8WDK�&OHDQ�(QHUJ\�
�HVWDEOLVKHG�LQ��������LV�D�ORFDO�QRQSURÀW�RUJDQL]DWLRQ��7KH�QRQSURÀW�LV�DFWLYHO\�HQJDJHG�RQ�
numerous clean energy issues across Utah and supplies information, resources, and technical 
XQGHUVWDQGLQJ�RI�FRPSOH[�HQHUJ\�LVVXHV�WR�KHOS�WKH�6RODU�6DOW�/DNH�3DUWQHUVKLS�QDYLJDWH�WKHLU�
HIIRUWV�WR�DGYDQFH�VRODU�HQHUJ\��8WDK�&OHDQ�(QHUJ\�SDUWQHUV�FORVHO\�ZLWK�6DOW�/DNH�&LW\��6DOW�/DNH�
&RXQW\��.HQQHFRWW�/DQG��DQG�DOO�WKH�RWKHU�6RODU�6DOW�/DNH�SDUWQHUV�DQG�DIÀOLDWHV�WR�FRRUGLQDWH�
solar training sessions and workshops, offer input in the regulatory arena on solar-related issues 
(e.g., net metering and interconnection), coordinate with Utah’s building community to advance 
solar best practices, and collaborate with Utah’s utilities to identify barriers to solar adoption and 
solutions. Utah Clean Energy also supplies resources and information to the public through its 
Web site (http://utahcleanenergy.org), list serve, and presentations.

New York City, New York: Using a Solar Coordinator To Implement the City’s Solar 
Partnership 

Through the City University of New York, the city hired a full-time solar coordinator to 
implement New York City’s Solar City Partnership. This work includes facilitating the city’s 
efforts to streamline permitting for solar systems, overseeing an update to the city’s long-term 
solar policy strategy, and implementing the Solar Empowerment Zones strategy, under which 
the city will focus solar deployment efforts in three high potential zones. The solar coordinator 
is a key member of a network of staff members from New York City agencies, including the 
'HSDUWPHQW�RI�%XLOGLQJV��WKH�0D\RU·V�2IÀFH�RI�/RQJ�7HUP�3ODQQLQJ��DQG�WKH�)LUH�'HSDUWPHQW��
The solar coordinator serves as the liaison among the project partner agencies, the utilities, the 
state government, the solar energy industry, and other stakeholders. For more information, see 
www.cuny.edu/about/resources/sustainability/solar-america.html. 

HIRE OR DESIGNATE A LOCAL SOLAR COORDINATOR 1.2

http://utahcleanenergy.org
www.cuny.edu/about/resources/sustainability/solar-america.html
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1.3

Survey Residents and Businesses To Identify Barriers
Because every local community could face a different set of real and perceived barriers to solar 
DGRSWLRQ��LW·V�LPSRUWDQW�WR�LGHQWLI\�WKRVH�WKDW�DUH�WKH�PRVW�VLJQLÀFDQW�LQ�D�VSHFLÀF�FRPPXQLW\��
Community leaders can do this by holding discussions with the solar industry, conducting 
literature searches, reaching out to other local government representatives in their state and 
EH\RQG��FRQWDFWLQJ�WKHLU�VWDWH�HQHUJ\�RIÀFH��DQG�VROLFLWLQJ�FLWL]HQ�RU�VWDNHKROGHU�IHHGEDFN��
Engaging multiple stakeholder groups enables the organizers of a solar initiative to analyze 
their feedback, which can be obtained through mechanisms like online or mailed surveys, focus 
groups, town hall meetings, and workshops. Common market barriers include complex solar 
LQVWDOODWLRQ�SHUPLWWLQJ�SURFHGXUHV��D�ODFN�RI�ÀQDQFLQJ�PHFKDQLVPV�IRU�VRODU�SURMHFWV��VKRUWDJHV�
of trained workers to support a growing market; minimal consumer awareness; and inadequate 
interconnection standards, net-metering policies, and utility-rate structures.

Implementation Tips and Options

o	 Make a list of all stakeholder groups from which to obtain input, including residents, 
EXVLQHVVHV��QRQSURÀWV��XWLOLWLHV��DQG�ORFDO�VRODU�LQVWDOODWLRQ�FRQWUDFWRUV�

o	 Determine whether to survey residents, businesses, utilities, and the solar industry entities 
jointly or separately.

o	 ,QYLWH�VWDNHKROGHUV�WR�FRPSOHWH�D�VXUYH\�RU�SDUWLFLSDWH�LQ�D�IDFH�WR�IDFH�PHHWLQJ�

o	 $VN�TXHVWLRQV�DERXW�WKH�GHPDQG�IRU�VRODU�HQHUJ\�LQ�WKH�FRPPXQLW\��WKH�ORFDO�LQGXVWU\·V�
ability to meet demand; and perceptions of the cost, effectiveness, and reliability of solar 
technologies.

o	 ,GHQWLI\�WKH�PDMRU�EDUULHUV�WR�VRODU�DGRSWLRQ�IRU�HDFK�VWDNHKROGHU�JURXS�DQG�FRQVLGHU�DFWLRQV�
that can overcome or diminish those obstacles.

BENEFITS Conducting surveys or holding stakeholder workshops helps communities 
discover the factors that are important to residents and businesses when 
they decide to purchase solar energy systems, identify roadblocks for 
solar energy installations, and determine which areas would benefit from 
communication and outreach.

SURVEY RESIDENTS AND BUSINESSES TO IDENTIFY BARRIERS1.3
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Examples

Berkeley, California: Surveying Businesses and Residents To Identify Barriers

Berkeley partnered with the University of California, Berkeley to survey residents and business 
RZQHUV�DERXW�EDUULHUV�WR�LPSOHPHQWLQJ�HQHUJ\�HIÀFLHQF\�DQG�VRODU�HQHUJ\�WHFKQRORJLHV�DQG�
XSJUDGHV��7KH�VXUYH\�LQGLFDWHG�WKDW�WKH�PRVW�FRPPRQ�REVWDFOHV�DUH�WKH�FRVW��WKH�GLIÀFXOW\�RI�
WKH�LQIRUPDWLRQ�VHDUFK��ÀQDQFLDO�XQFHUWDLQWLHV��DQG�XQHTXDO�DFFHVV�WR�LQIRUPDWLRQ�EHWZHHQ�
FRQVXPHUV�DQG�HTXLSPHQW�LQVWDOOHUV��$IWHU�DQDO\]LQJ�WKH�VXUYH\�UHVXOWV��WKH�FLW\�GHVLJQHG�WKH�
SmartSolar Program, which furnishes access to accurate, trustworthy information through 
JHQHUDO�HGXFDWLRQ�HYHQWV��VLWH�VSHFLÀF�DVVHVVPHQWV��DVVLVWDQFH�LQ�VHOHFWLQJ�SURGXFWV�DQG�
installation contractors; and post-installation quality control. The program offers personalized 
consultations to homeowners and business owners, and guides them through the variety of 
HQHUJ\�HIÀFLHQF\�DQG�VRODU�HQHUJ\�RSWLRQV�DQG�LQFHQWLYHV�DYDLODEOH��6PDUW6RODU�VLWH�DVVHVVRUV�
XVH�D�FRPSUHKHQVLYH��ZKROH�EXLOGLQJ�DSSURDFK��9LVLW�www.solaramericacommunities.energy.
JRY�&LW\B,QIR�%HUNHOH\�%HUNHOH\B0DUNHWB5HVHDUFKB&OLHQWB6XUYH\�SGI for a summary of the 
survey results.

New York City, New York: Conducting an Installer Survey

$V�WKH�ÀUVW�VWHS�LQ�XSGDWLQJ�LWV�ORQJ�WHUP�VRODU�SROLF\�VWUDWHJ\��WKH�&LW\�8QLYHUVLW\�RI�1HZ�
York (CUNY) conducted a comprehensive installer survey in spring 2010. CUNY interviewed 
���LQGLYLGXDOV�ZKRVH�FRPSDQLHV�KDG�FRPSOHWHG��LQ�DJJUHJDWH��������RI�DOO�SKRWRYROWDLF��39��
installations in the city. The interviewees answered questions about their companies, along 
with perceived barriers to solar and possible solutions. The survey results were instrumental 
LQ�LGHQWLI\LQJ�SULRULWLHV�IRU�WKH�1HZ�<RUN�&LW\�6RODU�$PHULFD�&LWLHV�3DUWQHUVKLS��)RU�LQVWDQFH��
the survey showed that more than half of installers were relatively new to the local market and 
GLGQ·W�XQGHUVWDQG�ORFDO�SHUPLWWLQJ�SURFHVVHV��$V�D�UHVXOW��&81<�KDV�PDGH�VWUHDPOLQLQJ�DQG�
clarifying permitting a major focus and will be increasing efforts to educate local installers. 
More information is available in the survey report, which can be downloaded at  
www.cuny.edu/about/resources/sustainability/solar-america/installingsolar.html. 

San Diego, California: Identifying Barriers and Solutions Through Solar Survey and 
Focus Groups

To identify challenges and opportunities for advancing residential solar, San Diego performed 
D�FLW\ZLGH�VXUYH\�RI�SURSHUW\�RZQHUV�ZLWK�39�LQVWDOODWLRQV�DQG�FRQGXFWHG�WKUHH�IRFXV�JURXSV�
RI�VSHFLÀF�PDUNHW�VHJPHQWV��UHDO�HVWDWH�DQG�DVVRFLDWHG�SURIHVVLRQDOV��PXQLFLSDO�SHUPLW�
review staff members, and residential consumers of solar power. The survey yielded an 
RYHUYLHZ�RI�WKH�H[SHULHQFHV�RI�UHVLGHQWV�ZKR�KDYH�39�LQVWDOODWLRQV��7KH�WKUHH�IRFXV�JURXSV�
explored the impediments to solar adoption that exist from the perspectives of each market 
VHJPHQW�DGGUHVVHG��7KH�UHDO�HVWDWH�IRFXV�JURXS�LGHQWLÀHG�WKH�WZR�JUHDWHVW�EDUULHUV��LQDGHTXDWH�
explanation and appreciation of the cost savings from an installed system, and buyers’ inability 
to determine how well the system is functioning. Participants suggested that these challenges 
could be addressed by

�	 Equipment warranties

�	 Documentation of cost savings

SURVEY RESIDENTS AND BUSINESSES TO IDENTIFY BARRIERS 1.3

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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�	 Buyer education on ease of operation.

�	 ,QIRUPDWLRQ�RQ�WKH�PRGXODU�QDWXUH�RI�V\VWHPV�DQG�WKH�HDVH�RI�UHSDLU�

�	 7KH�LQFOXVLRQ�RI�JRYHUQPHQW�VXEVLGL]HG�ORDQV�IRU�39�V\VWHPV�LQ�WKH�$PHULFDQ�5HFRYHU\�
DQG�5HLQYHVWPHQW�$FW�RI�������D�IHGHUDO�VWLPXOXV�SODQ�

7KH�IRFXV�JURXS�FRPSULVLQJ�FLW\�DQG�FRXQW\�SHUPLWWLQJ�RIÀFLDOV�DQG�LQVSHFWRUV�LGHQWLÀHG�WKUHH�
potential improvements that could help streamline the permit and inspection process:

�	 'HÀQH�WKH�UROH�RI�ÀUH�GHSDUWPHQWV�LQ�WKH�SHUPLWWLQJ�SURFHVV�

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

�	 'HYHORS�VSHFLDO�WUDLQLQJ�IRU�SHUPLWWLQJ�DQG�LQVSHFWLRQ�RIÀFLDOV�WR�NHHS�WKHP�XSGDWHG�RQ�
QHZ�WHFKQRORJLHV�DQG�WUDLQLQJ�IRU�FRQWUDFWRUV�LQVWDOOHUV�RQ�KRZ�WR�VXEPLW�D�39�V\VWHP�DS-
plication and how to prepare for an inspection.

7KH�UHVLGHQWLDO�39�FRQVXPHU�IRFXV�JURXS�LGHQWLÀHG�WKH�IROORZLQJ�EDUULHUV��RYHUDOO�FRVW�RI�WKH�
system, problems with utility interconnection, inadequate government incentives, and problems 
ZLWK�FLW\�FRXQW\�SHUPLWWLQJ�DQG�RU�LQVSHFWLRQV��$OWKRXJK�DOPRVW�KDOI�RI�SDUWLFLSDQWV�H[SHULHQFHG�
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.

'HWDLOHG�ÀQGLQJV�IURP�WKH�IRFXV�JURXSV��DV�ZHOO�DV�WKH�VXUYH\�UHVXOWV��FDQ�EH�IRXQG�LQ�WKH�
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/
SGI�������62/$5&,7<6859(<5(3257�SGI
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www.sandiego.gov/environmental-services/sustainable/pdf/090925SOLARCITYSURVEYREPORT.pdf
www.sandiego.gov/environmental-services/sustainable/pdf/090925SOLARCITYSURVEYREPORT.pdf
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1.4

Conduct an Installation Baseline Survey
$Q�LPSRUWDQW�SDUW�RI�GHVLJQLQJ�D�VXFFHVVIXO�ORFDO�VRODU�VWUDWHJ\�LV�DFFRXQWLQJ�IRU�DOO�VRODU�HQHUJ\�
installations that already exist in the community. This is called an installation baseline, and 
it helps provide insight into a community’s level of experience with solar energy and enables 
FRPPXQLW\�OHDGHUV�WR�VHW�UHDOLVWLF�JRDOV��$OWKRXJK�WKLV�FDQ�EH�D�WLPH�FRQVXPLQJ�SURFHVV��
knowing where a community started is essential information needed for assessing progress, 
trends, and accomplishments.

Most installation baseline surveys include information about the type of solar technology 
installed (typically photovoltaics�>39@�RU�solar water heating [SWH]) and the sector in which 
the installation exists (e.g., commercial, residential, municipal, industrial, or agricultural). 
,QIRUPDWLRQ�DERXW�WKH�FXUUHQW�LQVWDOODWLRQV�LQ�D�FRPPXQLW\�FDQ�UHVLGH�ZLWKLQ�VHYHUDO�
RUJDQL]DWLRQV��LQFOXGLQJ�UHQHZDEOH�HQHUJ\�SURJUDPV��FLW\�SHUPLWWLQJ�RIÀFHV��DQG�ORFDO�XWLOLWLHV��
$GGLWLRQDOO\��VWDWH�VRODU�DQG�UHQHZDEOH�HQHUJ\�SURJUDPV�DQG�DVVRFLDWLRQV�DUH�RIWHQ�H[FHOOHQW�
sources for statistics on installed solar energy systems.

Implementation Tips and Options

o	 Contact the state’s public benefits fund manager or solar rebate program administrator to 
ÀQG�RXW�ZKHWKHU�LQVWDOODWLRQ�VWDWLVWLFV�DUH�WUDFNHG��,I�XQVXUH�KRZ�WR�UHDFK�WKHVH�VRXUFHV��VWDUW�
ZLWK�WKH�VWDWH�HQHUJ\�RIÀFH��6WDWH�HQHUJ\�RIÀFH�FRQWDFW�LQIRUPDWLRQ�LV�DYDLODEOH�DW� 
www.naseo.org/members/states/default.aspx.

o	 ,GHQWLI\�WKH�SHUPLWV�UHTXLUHG�IRU�LQVWDOOLQJ�39�DQG�6:+�V\VWHPV�LQ�WKH�FRPPXQLW\�DQG�
FRQWDFW�WKH�DSSURSULDWH�GHSDUWPHQWV�WR�ÀQG�RXW�KRZ�PDQ\�SHUPLWV�KDYH�EHHQ�DSSURYHG��
,Q�DUHDV�WKDW�GRQ·W�UHTXLUH�SHUPLWV�VSHFLÀFDOO\�IRU�VRODU�V\VWHPV��SHUPLWV�FRXOG�IDOO�XQGHU�
HOHFWULFDO�IRU�39�V\VWHPV�RU�SOXPELQJ�IRU�6:+�V\VWHPV��RU�WKH\�PLJKW�IDOO�XQGHU�EXLOGLQJ�
permits for either technology.

o	 &RQWDFW�WKH�ORFDO�XWLOLW\�WR�UHTXHVW�LQIRUPDWLRQ�RQ�39�LQWHUFRQQHFWLRQV��8WLOLW\�
representatives might be hesitant to give detailed information on installations because of 

BENEFITS Identifying the number of solar systems currently installed in a community 
creates a benchmark for setting realistic installation targets. An installation 
baseline is also an indicator of local market maturity and can help 
determine what policy decisions might be most beneficial in the future.

CONDUCT AN INSTALLATION BASELINE SURVEY 1.4

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


Solar Powering Your Community: A Guide for Local Governments   |   January 201114

FXVWRPHU�SULYDF\�FRQFHUQV��RU�RWKHU�EXVLQHVV�VHQVLWLYH�UHDVRQV���,I�WKLV�LV�WKH�FDVH��DVN�IRU�
the aggregated data for all systems installed in the local area. This more general information 
ZRXOG�EH�VXIÀFLHQW�IRU�JHQHUDWLQJ�DQ�LQVWDOODWLRQ�EDVHOLQH�IRU�39�V\VWHPV�

o	 Contact local solar installation contractors and gather their installation statistics to help 
TXDQWLI\�WKH�WRWDO�QXPEHU�RI�LQVWDOODWLRQV�LQ�WKH�DUHD��,I�FRQWUDFWRUV�DUH�KHVLWDQW�WR�VKDUH�WKDW�
data, try to obtain aggregate information from industry associations, such as local chapters 
RI�WKH�6RODU�(QHUJ\�,QGXVWULHV�$VVRFLDWLRQ��6(,$��

o	 Gather data on the number of solar energy systems installed to date as well as the actual 
installed capacity�RI�39�DQG�6:+�V\VWHPV�

o	 Consider developing a Web site that residents and businesses can use to submit details, 
photos, and testimonials about their solar energy systems, or raise awareness of an existing 
Web site that serves this purpose, such as openpv.nrel.gov.

Examples

Boston, Massachusetts: Quantifying the City’s Installation Baseline

%RVWRQ�DQG�LWV�6RODU�$PHULFD�&LW\�WHDP�TXDQWLÀHG�%RVWRQ·V�VRODU�LQVWDOODWLRQ�EDVHOLQH�E\�
interviewing local installers, the local utility, and the state’s solar rebate program administrator 
(Massachusetts Renewable Energy Trust). The team also gathered information using installer 
directories at ZZZ�ÀQGVRODU�FRP�DQG�WKH�6RODU�%XVLQHVV�$VVRFLDWLRQ�RI�1HZ�(QJODQG�:HE�VLWH�
(www.sebane.org). Next, the team compiled a list of installation contractors operating in the 
%RVWRQ�DUHD��,QVWDOOHUV�DW�HDFK�FRPSDQ\�ZHUH�LQWHUYLHZHG�WR�LGHQWLI\�WKH�QXPEHU�RI�39�DQG�6:+�
systems installed in Boston since 2007. Solar Boston staffers asked installers about system sizes, 
installation dates, system type, ownership type, and installation addresses. To track progress 
toward the city’s renewable energy goals, the team has repeated this interview process each 
VXPPHU�VLQFH�WKH�6RODU�%RVWRQ�LQLWLDWLYH�EHJDQ��$IWHU�WKH�LQLWLDO�EDVHOLQH�SURFHVV�ZDV�FRQGXFWHG�
LQ�������WKH�FLW\�KLUHG�XQGHUJUDGXDWH�LQWHUQV�WR�LQWHUYLHZ�LQVWDOOHUV�GXULQJ�VXEVHTXHQW�\HDUV��$V�RI�
$XJXVW�������WKH�FLW\�KDG�LGHQWLÀHG�PRUH�WKDQ���PHJDZDWWV�RI�VRODU�FDSDFLW\�LQ�%RVWRQ��XS�IURP�
421 kilowatts in 2007. To view Boston’s solar map, visit http://gis.cityofboston.gov/solarboston.

Milwaukee, Wisconsin: Using the Installation Baseline as an Outreach and 
Management Tool

7R�GHWHUPLQH�WKH�QXPEHU�RI�VRODU�VLWH�DVVHVVPHQWV�DQG�39�DQG�6:+�LQVWDOODWLRQV�FRPSOHWHG�
LQ�WKH�0LOZDXNHH�DUHD��WKH�FLW\�ZRUNHG�ZLWK�)RFXV�RQ�(QHUJ\��WKH�VWDWH·V�SXEOLF�EHQHÀW�HQHUJ\�
IXQG���:H�(QHUJLHV��WKH�ORFDO�XWLOLW\���DQG�WKH�0LGZHVW�5HQHZDEOH�(QHUJ\�$VVRFLDWLRQ��05($��
Wisconsin’s solar site assessment program administrator). Focus on Energy staffers record detailed 
information on every solar energy installation that receives a Focus on Energy rebate, including 
the type of solar energy technology installed, the system size, the installation company, the 
amount of the rebate granted, and estimated energy production over the system’s life. We Energies 
FROOHFWV�GDWD�RQ�DOO�39�V\VWHPV�WKDW�DUH�LQWHUFRQQHFWHG�WR�WKH�HOHFWULFLW\�JULG��05($�UHFRUGV�
LQIRUPDWLRQ�DERXW�WKH�QXPEHU�RI�39�DQG�6:+�VLWH�DVVHVVPHQWV�SHUIRUPHG�LQ�WKH�0LOZDXNHH�DUHD��
This information helps the city make accurate projections for solar energy installations and set 
DSSURSULDWH�ORFDO�VRODU�LQVWDOODWLRQ�WDUJHWV��,W�DOVR�KHOSV�WKH�FLW\�TXDQWLI\�WKH�QXPEHU�RI�LQVWDOODWLRQ�

CONDUCT AN INSTALLATION BASELINE SURVEY1.4

openpv.nrel.gov
www.findsolar.com
www.sebane.org
http://gis.cityofboston.gov/solarboston
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contractors and site assessors operating in the region. The detailed data on each installed solar 
energy system are compiled in a database and on a Web-based solar map cataloging Milwaukee-
area installations. The city of Milwaukee and Focus on Energy sent a letter to property owners 
who had installed solar and asked if they were interested in being featured on the solar map at 
www.MilwaukeeShines.com. For privacy reasons, only those that granted permission are listed on 
WKH�PDS��$V�D�UHVXOW��WKH�VRODU�FDSDFLW\�OLVWHG�RQ�WKH�PDS�LV�QRW�FRPSUHKHQVLYH��,W�GRHV��KRZHYHU��
serve as an inexpensive public outreach tool because an intern created it in Google maps at no 
charge over the summer of 2009. The catalog/solar map helps the city recognize installation 
trends, identify neighborhoods that are well suited for solar energy systems, and track installations. 

Additional References and Resources

WEB SITES

The Open PV Mapping Project 
http://openpv.nrel.gov

The Open PV Mapping Project is a collaborative effort to compile a comprehensive database of PV installation data 
for the United States. Data for the project are voluntarily contributed from a variety of sources including governments, 
utilities, installers, and the public. The constantly changing data are actively maintained by the contributors, providing an 
evolving, up-to-date snapshot of the U.S. solar power market.

PUBLICATIONS

Identification and Tracking of Key Market Development Metrics across the 25 Solar America Cities

Prepared by Critigen in partnership with CH2M HILL for the U.S. Department of Energy, December 2010

This report includes data on the number of installations and installed capacity of PV and SWH systems in the 25 Solar 
America Cities in 2007 and 2008.

Report: www.solaramericacommunities.energy.gov/pdfs/SolarAmericaCitiesMarketDevelopmentMetrics.pdf 

U.S. Solar Market Trends 2009

Interstate Renewable Energy Council, July 2010

This report provides an overview of PV, SWH, and concentrating solar power (CSP) market trends in the United States in 
2009.

Report: http://irecusa.org/wp-content/uploads/2010/07/IREC-Solar-Market-Trends-Report-2010_7-27-10_web1.pdf

Tracking the Sun II: The Installed Cost of Photovoltaics in the U.S. from 1998-2008

Lawrence Berkeley National Laboratory, October 2009

This report summarizes trends in the installed cost of grid-connected PV systems in the United States from 1998 through 
2008.

Report: http://eetd.lbl.gov/ea/ems/reports/lbnl-1516e.pdf 

CONDUCT AN INSTALLATION BASELINE SURVEY 1.4

www.MilwaukeeShines.com
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http://eetd.lbl.gov/ea/ems/reports/lbnl-1516e.pdf
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1.5

Establish Solar Installation Targets
Community leaders can use current data on solar installations in the community as the baseline 
for projecting targets for the number of installations or amount of installed capacity they want to 
UHDFK�E\�D�VSHFLÀF�GDWH��7KHVH�WDUJHWV�DUH�RIWHQ�VHW�WR�DFKLHYH�EURDGHU�HQHUJ\��FOLPDWH�FKDQJH��RU�
sustainability goals or renewable portfolio standard (RPS) requirements (see 2.1, Renewable 
Portfolio Standards���6HYHUDO�NH\�IDFWRUV�LQÁXHQFH�WKH�UHDVRQDEOH�installation target range for 
a given community, including the policy environment, the available solar resource, the market 
maturity, the local cost of electricity from the grid (for photovoltaics�>39@��RU�KHDWLQJ�IXHO��IRU�
solar water heating [SWH]), and the availability of objective information in the marketplace. 

Federal, state, and local policies have a tremendous effect on a community’s level of solar 
energy adoption. When there are favorable market conditions, including incentives that reduce 
the up-front cost of solar systems and streamlined permitting and interconnection processes, 
ORFDO�JRYHUQPHQWV�DUH�MXVWLÀHG�LQ�VHWWLQJ�KLJKHU�LQVWDOODWLRQ�WDUJHWV��&RPPXQLWLHV�ZLWK�KLJKHU�
electricity and gas prices have a greater incentive to install solar systems because solar energy is 
more cost competitive than it might be in areas with low electricity and gas prices.

$OO�UHJLRQV�RI�WKH�8QLWHG�6WDWHV�UHFHLYH�DGHTXDWH�VXQOLJKW�WR�PDNH�VRODU�HQHUJ\�WHFKQRORJLHV�
YLDEOH��,I�D�FRPPXQLW\�KDV�VXEVWDQWLDO�VRODU�UHVRXUFHV��LW�ZLOO�EH�DEOH�WR�JHQHUDWH�PRUH�
electricity—with the same amount of installed system capacity—than areas that receive less 
VXQ��7KLV�VKRUWHQV�WKH�SD\EDFN�WHUP�IRU�VRODU�V\VWHPV��,I�D�FRPPXQLW\�LV�LQ�D�SDUWLFXODUO\�VXQQ\�
locale, community leaders might consider setting higher installation targets. 

Implementation Tips and Options

o	 Use the results of the installation baseline survey to identify the community’s starting 
point. See �����&RQGXFW�DQ�,QVWDOODWLRQ�%DVHOLQH�6XUYH\.

BENEFITS Setting solar installation targets helps clarify the role solar energy will 
play in achieving a community’s broader environmental, climate change, 
or sustainability goals. Setting targets helps create momentum for a solar 
program with stakeholders working toward common goals. It also guides 
the strategy for increasing solar installations in a community and enables 
leaders to track progress against a published goal. Solar installation targets 
can also aid in attracting the solar industry to bring jobs and economic 
benefits to a community.

ESTABLISH SOLAR INSTALLATION TARGETS1.5
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o	 ,GHQWLI\�SURJUDPV�DQG�SROLFLHV�WKDW�FXUUHQWO\�VXSSRUW�VRODU�HQHUJ\�LQ�WKH�VWDWH��ZKLFK�
will provide a sense of the current market conditions. See *HWWLQJ�6WDUWHG��$VVHVVLQJ�$�
Community’s Policy Environment. 

o	 Determine local market barriers to solar adoption. See 1.3, Survey Residents and Businesses 
7R�,GHQWLI\�%DUULHUV.

o	 Gauge the robustness of the solar industry in terms of the number of solar installers and 
VRODU�UHODWHG�ÀUPV��WKH�VL]H�DQG�FRPSOH[LW\�RI�V\VWHPV�EHLQJ�LQVWDOOHG��DQG�WKH�OHYHO�RI�
competitiveness in solar system pricing.

o	 Use a solar mapping tool to identify the amount of unshaded roof space or land area suitable 
for solar installations in the community and calculate the associated potential installed 
capacity.

o	 ,GHQWLI\�WKH�UROH�VRODU�HQHUJ\�FDQ�SOD\�LQ�PHHWLQJ�WKH�UHJLRQ·V�EURDGHU�HFRQRPLF�DQG�
environmental objectives. Consider how renewables can contribute to the community’s 
overall energy supply.

o	 (YDOXDWH�WKH�SROLWLFDO�PRWLYDWLRQ�IRU�UDSLG�FKDQJH�LQ�WKH�FRPPXQLW\��,I�WKH�SROLWLFDO�ZLOO�WR�
VHW�VWUHWFK�JRDOV�H[LVWV��WKH�FRPPXQLW\�FRXOG�EHQHÀW�E\�HQFRXUDJLQJ�VWDNHKROGHUV�WR�PRYH�
beyond incremental improvements and develop radical new ways of making solar energy 
more accessible and affordable.

o	 Consider setting separate goals for separate categories of installations. Examples of such 
categories are residential, commercial, industrial, agricultural, municipal, and utility.

o	 Set long-range, multiyear installation targets.

o	 Compare the community’s installation targets to those of other communities in the region 
RU�LQ�RWKHU�VLPLODU�FLWLHV�RU�FRXQWLHV��0DQ\�6RODU�$PHULFD�&LWLHV�OLVW�LQVWDOODWLRQ�WDUJHWV�
on their individual city Web pages (see www.solaramericacommunities.energy.gov/
solaramericacities). 

o	 Set milestones for achieving solar installation targets and measure progress, ideally in a way 
that’s transparent to stakeholders and the public.

o	 Celebrate reaching installation target milestones with public events.

Examples

Boston, Massachusetts: Determining Boston’s Solar Installation Targets

,Q�������%RVWRQ�VHW�D�JRDO�RI�DFKLHYLQJ����PHJDZDWWV�RI�FXPXODWLYH�LQVWDOOHG�VRODU�FDSDFLW\�
LQ�WKH�FLW\�E\�������7R�GHULYH�WKLV�WDUJHW��6RODU�%RVWRQ�ÀUVW�FRQGXFWHG�D�URXJK�WHFKQLFDO�
feasibility analysis of the city’s rooftops. Using assumptions about the percentage of usable 
roof space available for solar installations drawn from studies by Navigant Consulting, the 
1HZ�<RUN�6WDWH�(QHUJ\�5HVHDUFK�DQG�'HYHORSPHQW�$XWKRULW\��1<6(5'$���DQG�&ROXPELD�
University, Solar Boston concluded that city roofs (conservatively) can support between 670 
DQG�����PHJDZDWWV�RI�39��DQG�WKDW�DYDLODEOH�URRI�VSDFH�LV�QRW�WKH�OLPLWLQJ�IDFWRU�LQ�VHWWLQJ�DQ�
installation target. The city then projected its target by using the baseline of installed capacity at 
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that time (435 kilowatts installed, plus another 900 kilowatts of planned capacity additions) and 
DQDO\]LQJ�KLVWRULFDO�39�PDUNHW�JURZWK�UDWHV�DW�WKH�PXQLFLSDO��VWDWH��QDWLRQDO��DQG�LQWHUQDWLRQDO�
levels. Using these growth rates, the city developed three potential market-growth scenarios: 
a conservative case, assuming a 25% compound annual growth rate; a business-as-usual case, 
assuming a 35% growth rate; and an aggressive policy scenario, assuming a growth rate of 45% 
and greater. Solar Boston selected the 35% growth rate as a defensible projection and based 
the target on this rate; the target was further validated by a comparison with state solar goals. 
The Commonwealth Solar Program set a statewide target of 250 megawatts by 2017. Because 
Boston is home to approximately 10% of the state’s population, 25 megawatts would be the 
city’s proportional contribution to the state target.

Portland, Oregon: Setting Citywide Installation Targets

,Q�LWV�City of Portland and Multnomah County Climate Action Plan 2009 (see  
www.portlandonline.com/bps/index.cfm?a=268612&c=49989), the city set a goal of 10 
PHJDZDWWV�RI�LQVWDOOHG�39�FDSDFLW\�E\�������$W�WKH�EHJLQQLQJ�RI�������WKH�FXPXODWLYH�LQVWDOOHG�
capacity was 324 kilowatts. Based on past growth of the solar installations, city staffers 
projected moderate but reasonable growth in both residential and commercial sectors, taking 
into account some new tax credits for commercial systems. Solar installations in the city quickly 
increased over the following 2 years, and Portland is more than halfway to the goal, with 7.1 
megawatts installed as of July 2010.

Additional References and Resources

WEB SITES

National Renewable Energy Laboratory, In My Backyard
www.nrel.gov/eis/imby

The In My Backyard (IMBY) tool estimates PV array and wind turbine electricity production based on specifications of 
system size, location, and other variables.

National Renewable Energy Laboratory, Renewable Resource Data Center
www.nrel.gov/rredc

This site provides access to an extensive collection of renewable energy resource data, maps, and tools.

Solar America Cities
www.solaramericacommunities.energy.gov/solaramericacities

The Solar America Cities activity is a partnership between the U.S. Department of Energy and a select group of 25 cities 
across the country. The participants are committed to accelerating the adoption of solar energy technologies at the local 
level. Each Solar America City has its own Web page that lists the city’s solar installation target if one has been set. 
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PUBLICATIONS

Break-Even Cost for Residential Photovoltaics in the United States: Key Drivers and Sensitivities 

National Renewable Energy Laboratory, December 2009

This report examines the break-even cost for residential rooftop PV technology, defined as the point where the cost of 
PV-generated electricity equals the cost of electricity purchased from the grid. The break-even cost for the largest 1,000 
utilities in the United States as of late 2008 and early 2009 are examined. This report can help communities understand 
the economics behind potential solar growth rates in their areas.

Report: www.nrel.gov/docs/fy10osti/46909.pdf

Analysis of Web-Based Solar Photovoltaic Mapping Tools 

National Renewable Energy Laboratory, June 2009

A PV mapping tool visually represents a specific site and calculates PV system size and projected electricity production. 
This report identifies the commercially available solar mapping tools and thoroughly summarizes the source data type 
and resolution, the visualization software program being used, user inputs, calculation methodology and algorithms, map 
outputs, and development costs for each map.

Report: http://solaramericacommunities.energy.gov/PDFs/Analysis_of_Web_Based_Solar_PV_Mapping_Tools.pdf
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The 100 kW ground-mounted PV system is co-located with an electrical substation in 
Ann Arbor, Michigan. (Vipin Gupta/PIX179326)

www.nrel.gov/docs/fy10osti/46909.pdf
http://solaramericacommunities.energy.gov/PDFs/Analysis_of_Web_Based_Solar_PV_Mapping_Tools.pdf
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1.6

Include Solar in Broader City, County, or  
Regional Planning Efforts
Solar power is a reliable energy option that can help urban planners manage increasing energy 
demand. Solar technologies generate clean power, extend the life of a community’s conventional 
energy supplies, create jobs, and support economic development. Solar energy can also help 
a community reach its economic, environmental, and sustainability goals. By incorporating 
solar into a community master plan, as well as into these complementary planning endeavors, 
planners can coordinate the community’s efforts and reach common goals more easily. Because 
large infrastructure projects and land use changes can take years to develop and implement, it’s 
important to begin considering now how such efforts might take advantage of solar energy as it 
EHFRPHV�LQFUHDVLQJO\�FRVW�FRPSHWLWLYH�RYHU�WKH�QH[W�VHYHUDO�\HDUV��,QWHJUDWLQJ�WKH�VRODU�SODQ�LQWR�
EURDGHU�ORFDO�DQG�UHJLRQDO�SODQQLQJ�HIIRUWV�ÀUPO\�HVWDEOLVKHV�VRODU�DV�D�YLDEOH�HQHUJ\�RSWLRQ�DQG�
supports a growing market in the community.

Implementation Tips and Options

o	 ,GHQWLI\�ZD\V�VRODU�HQHUJ\�FDQ�DVVLVW�WKH�FRPPXQLW\�LQ�UHDFKLQJ�LWV�EURDGHU�FOLPDWH�FKDQJH��
environmental, and sustainability goals.

o	 ,GHQWLI\�KRZ�VRODU�HQHUJ\�FDQ�FRQWULEXWH�WR�HFRQRPLF�GHYHORSPHQW�DQG�FRPPXQLW\�
revitalization. See 5.0, Creating Jobs and Supporting Economic Development.

o	 Work with the local planning department and utility to integrate solar energy into the 
community’s infrastructure and resource planning activities.

o	 Update government procurement processes to include solar as appropriate.

o	 'HÀQH�UROHV�IRU�HDFK�RUJDQL]DWLRQ�LQYROYHG�DIWHU�GHWHUPLQLQJ�ZKHUH�WKH�VRODU�SODQ�FDQ�EH�
integrated into broader planning efforts.

BENEFITS Integrating a solar plan into broader local or regional planning efforts 
affirms a community’s commitment to solar energy, promotes strategic 
long-term thinking, and can help secure resources and political will to 
accomplish solar goals.

INCLUDE SOLAR IN BROADER CITY, COUNTY, OR REGIONAL PLANNING EFFORTS1.6
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Examples

Berkeley, California: Including Solar Provisions in a Climate Action Plan

Berkeley’s climate action plan, updated in June 2009, incorporates solar energy as a means of 
meeting many broader goals, including carbon reduction, energy independence and security, 
ZRUNIRUFH�GHYHORSPHQW��DQG�LPSURYHG�EXLOGLQJ�HQHUJ\�VWDQGDUGV��,Q�1RYHPEHU�������YRWHUV�
passed Measure G, an initiative to reduce Berkeley’s greenhouse gas (GHG) emissions by 
80% from 2000 levels by 2050. To meet its requirements, the city aims to eliminate 11,600 
metric tons of carbon dioxide equivalent (MtCO2e) per year by 2020 through decentralized 
solar electric installations on residential and nonresidential buildings. Decentralizing these 
installations will decrease the vulnerability of the local electricity grid and reduce the city’s 
dependence on fossil fuels. 

7KH�FLW\·V�2IÀFH�RI�(QHUJ\�DQG�6XVWDLQDEOH�'HYHORSPHQW�DQG�LWV�SDUWQHU��WKH�&RPPXQLW\�
Energy Services Corporation, offer numerous services to encourage decentralized solar 
LQVWDOODWLRQV��LQFOXGLQJ�LQQRYDWLYH�ÀQDQFLQJ�SURJUDPV��SHUVRQDOL]HG�HQHUJ\�FRQVXOWDWLRQV��DQG�
an online solar map that estimates the solar energy potential for Berkeley homes and businesses. 
To meet growing demand for solar energy, the city’s action plan includes programs to increase 
the skilled workforce in Berkeley. The city is implementing youth development job training and 
placement programs that will match local residents with high-quality green jobs. The plan also 
incorporates solar energy technologies into new building energy use standards by calling for all 
QHZ�FRQVWUXFWLRQ�WR�PHHW�]HUR�QHW�HQHUJ\�SHUIRUPDQFH�VWDQGDUGV�E\�������9LVLW� 
www.ci.berkeley.ca.us/ContentDisplay.aspx?id=19668 to download a copy of the plan.

Boston, Massachusetts: Incorporating Solar into Transportation and Emergency Planning

Solar Boston is incorporating photovoltaic��39��EDWWHU\�EDFNXS�V\VWHPV�DW�WUDIÀF�LQWHUVHFWLRQV�
along one of the city’s major evacuation routes. These systems will ensure that if the grid fails, 
the transportation infrastructure at those intersections will continue to function long enough 
WR�DOORZ�IRU�HYDFXDWLRQ��7KHVH�V\VWHPV�ZLOO�KDYH�WKH�DGGHG�EHQHÀW�RI�IHHGLQJ�VRODU�SRZHU�
LQWR�WKH�JULG�GXULQJ�QRQHPHUJHQF\�VLWXDWLRQV��7KH�FLW\·V�2IÀFH�RI�(QYLURQPHQWDO�DQG�(QHUJ\�
6HUYLFHV�ZRUNHG�ZLWK�D�FURVV�GHSDUWPHQWDO�WHDP�WKDW�LQFOXGHG�WKH�0D\RU·V�2IÀFH�RI�(PHUJHQF\�
Management, the Boston Transportation Department, the Public Works Department, and the 
Boston Police Department to develop the solar evacuation route concept. The city is also in 
the process of developing a long-term energy assurance plan that will incorporate solar power 
resources.

Tucson, Arizona: Collaborating Regionally on the Greater Tucson Solar Development Plan

7XFVRQ�FROODERUDWHG�RQ�D�UHJLRQDO�OHYHO�ZLWK�WKH�3LPD�$VVRFLDWLRQ�RI�*RYHUQPHQWV��3$*���WKH�
$UL]RQD�5HVHDUFK�,QVWLWXWH�IRU�6RODU�(QHUJ\��$]5,6(��DW�WKH�8QLYHUVLW\�RI�$UL]RQD��DQG�WKH�
&OHDQ�(QHUJ\�&RUSRUDWLRQ��&(&��WR�GUDIW�WKH�*UHDWHU�7XFVRQ�6RODU�'HYHORSPHQW�3ODQ��7KH�3$*�
YHWWHG�WKH�SODQ�WKURXJK�WKH�6RXWKHUQ�$UL]RQD�5HJLRQDO�6RODU�3DUWQHUVKLS��7KH�SODQ�IRUHFDVWV�
expected solar installations in the greater Tucson region, outlines the status of various solar-
related rules and regulations, and suggests strategies for reaching 15 megawatts of installed 
solar capacity in the region by 2015. Because Tucson is surrounded by Pima County and several 
small communities, installers and developers must deal with numerous jurisdictions. Thinking 
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regionally and moving to coordinate solar planning and execution facilitates solar deployment 
and opens the door to more uniform permitting rules and code adoptions through cooperation 
between the jurisdictions. More information about the regional solar development plan is 
available at www.pagnet.org/Programs/EnvironmentalPlanning/SolarPartnership/StrategicPlan/
tabid/723/Default.aspx.

Additional References and Resources

WEB SITES

American Planning Association, Planners Energy and Climate Database
www.planning.org/research/energy/database/

This database contains examples of communities that have integrated energy and climate change issues into planning, 
and states that have addressed climate change issues in plans or policies. 
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2.0                                                                   

MAKING SOLAR AFFORDABLE FOR 
RESIDENTS AND BUSINESSES
$OWKRXJK�WKH�FRVW�RI�VRODU�HQHUJ\�V\VWHPV�LV�H[SHFWHG�WR�GHFUHDVH�VLJQLÀFDQWO\�RYHU�WKH�QH[W�
GHFDGH��D�VRODU�V\VWHP�UHPDLQV�D�ODUJH�LQYHVWPHQW��%HFDXVH�$PHULFDQV�DUH�XVHG�WR�SD\LQJ�IRU�
HQHUJ\�RQ�D�PRQWKO\�EDVLV�DV�RSSRVHG�WR�LQ�D�OXPS�VXP��ÀQDQFLDO�LQFHQWLYHV�DQG�ÀQDQFLQJ�
mechanisms are required to make solar energy affordable for the majority of residents and 
EXVLQHVVHV��'HYHORSLQJ�LQFHQWLYHV�DQG�ÀQDQFLQJ�SURJUDPV�WR�EROVWHU�ORFDO�PDUNHW�GHPDQG�
attracts solar businesses and will establish a community in a growing industry. Financial 
incentives such as rebates and tax credits can reduce the up-front cost of solar energy systems, 
DQG�ORDQV�DQG�RWKHU�ÀQDQFLQJ�PHFKDQLVPV�HQDEOH�FXVWRPHUV�WR�VSUHDG�FRVWV�RYHU�WLPH�� 
7KH�SULYDWH�VHFWRU�KDV�GHYHORSHG�LQQRYDWLYH�ÀQDQFLQJ�PRGHOV�WR�UHGXFH�WKH�XS�IURQW�FRVW�
RI�VRODU��VXFK�DV�SRZHU�SXUFKDVH�DJUHHPHQWV�DQG�OHDVLQJ�DUUDQJHPHQWV��,Q�DUHDV�ZLWK�KLJK�
electricity prices, these models are already cost competitive, but in areas with lower electricity 
prices, state or local incentives are generally still required to make the economics work. 
Renewable portfolio standards, which are popular mechanisms for stimulating demand and are 
often associated with incentive program creation, are also described in this section.

State and local governments might have overlapping authority to implement some of the 
LQFHQWLYH�SURJUDPV�DQG�ÀQDQFLQJ�PHFKDQLVPV�RXWOLQHG�KHUH��RWKHUV�FDQ�IDOO�H[FOXVLYHO\�XQGHU�
local jurisdiction. Many state and local incentives are designed to complement the current 30% 
federal investment tax credit for solar energy systems. 

The topic areas and associated examples in this section contain more information about 
LQFHQWLYH�DQG�ÀQDQFLQJ�RSWLRQV��&RPPXQLW\�OHDGHUV�VKRXOG�FRQVLGHU�WKLV�LQIRUPDWLRQ�DV�WKH\�
work to determine the best course of action for their community. The chart below shows which 
RI�WKH����6RODU�$PHULFD�&LWLHV�KDYH�XQGHUWDNHQ�HDFK�RI�WKHVH�DFWLYLWLHV�DQG�DOORZV�FRPPXQLWLHV�
to assess their own efforts in these areas. 

2.0

An 8 kW solar 
PV installed in 
the Chestnut 
Hill area of 
Philadelphia is 
shown above. 
(Mercury Solar 
Systems/ 
PIX18067)
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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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2.1

Renewable Portfolio Standards 
$�renewable portfolio standard (RPS) requires all obligated utilities to use qualifying 
renewable energy or renewable energy certificates��5(&V��WR�DFFRXQW�IRU�D�VSHFLÀF�SHUFHQWDJH�
of their retail electricity sales or, in some instances, generating capacity�ZLWKLQ�D�VSHFLÀHG�WLPH�
IUDPH��$�UHQHZDEOH�SRUWIROLR�JRDO�LV�VLPLODU�WR�DQ�536�EXW�QRW�OHJDOO\�ELQGLQJ�DQG�WKHUHIRUH�
not as effective in driving renewable energy development. RPS policies are often enacted in 
conjunction with incentive programs such as up-front rebates or solar REC (SREC) programs 
that make renewable energy more affordable. 

$OWKRXJK�WKH�LQWHQW�DQG�GHVLJQ�RI�WKH�536�LV�WR�SURPRWH�WKH�EURDG�GHSOR\PHQW�RI�UHQHZDEOH�
energy technologies, in practice development is skewed toward large-scale utility projects. 
To encourage customer-sited distributed generation (DG) projects, a number of states have 
designed their RPSs to augment support to technologies like photovoltaics��39��DQG�solar 
water heating (SWH) that can be located at the load site. This additional support comes in the 
form of a credit multiplier, which gives on-site generation (like that from solar technologies) 
additional credits toward meeting the RPS, or a set-aside��VRPHWLPHV�WHUPHG�D�´FDUYH�RXWµ���
which requires part of the RPS to be met with these targeted technologies.

$V�RI�2FWREHU����������VWDWHV�SOXV�WKH�'LVWULFW�RI�&ROXPELD�KDG�PDQGDWRU\�536�SROLFLHV��DQG� 
���RI�WKRVH�LQFOXGHG�VSHFLÀF�SURYLVLRQV�IRU�VRODU�RU�'*�WHFKQRORJLHV��

$V�RI�$XJXVW����������VWDWHV�SOXV�WKH�'LVWULFW�RI�&ROXPELD�DQG�3XHUWR�5LFR�KDG�PDQGDWRU\�536�
SROLFLHV��DQG����RI�WKRVH�LQFOXGHG�VSHFLÀF�SURYLVLRQV�IRU�VRODU�RU�'*�WHFKQRORJLHV�
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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 
UHTXLUHPHQWV��,Q�VWDWHV�ZLWKRXW�D�FRPSUHKHQVLYH�536��D�QXPEHU�RI�ORFDO�MXULVGLFWLRQV�KDYH�
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

7KH�1DWLRQDO�5HQHZDEOH�(QHUJ\�/DERUDWRU\��15(/��DQG�/DZUHQFH�%HUNHOH\�1DWLRQDO�
/DERUDWRU\��/%1/��KDYH�FRQGXFWHG�H[WHQVLYH�DQDO\VHV�RQ�536�GHVLJQ�DQG�LPSOHPHQWDWLRQ��
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 
GHVLJQ�RI�FKRLFH�LQ�WKH�8QLWHG�6WDWHV��$SSURSULDWH�VHW�DVLGHV�IRU�GLIIHUHQW�WHFKQRORJLHV�FDQ�
be based on factors such as regional resource and market potential, costs, and local industry 
infrastructure and training capabilities.

o	 ,GHQWLI\�WKH�YDULRXV�W\SHV�RI�VRODU�HOHFWULFLW\�LQVWDOODWLRQV³IRU�H[DPSOH��FXVWRPHU�VLWHG��
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	 0DNH�D�ORQJ�WHUP�FRPPLWPHQW�WR�WKH�536�SROLF\�XS�IURQW��,W·V�LPSRUWDQW�WR�EH�FRQVLVWHQW�
and provide an obligated utility with a consistent and reliable market. For example, 
by establishing a long-term predictable alternative compliance payment��$&3���WKH�
developer, the investors, and the utility can proceed with projects without concern 
DERXW�H[WUHPH�PDUNHW�ÁXFWXDWLRQV�LQ�65(&�YDOXHV��7KLV�ZLOO�UHVXOW�LQ�ORQJ�WHUP�65(&�
agreements and power purchase agreements��33$V��QHFHVVDU\�WR�VXSSRUW�VRODU�
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
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Examples

Austin, Texas: Including a Solar Set-Aside in Austin Energy’s Renewable Portfolio 
Standards

Texas municipal utilities and cooperatives aren’t subject to the state’s RPS, but they can opt in. 
$XVWLQ�GHFLGHG�WR�GHYHORS�LWV�RZQ�536�SROLF\��,Q�'HFHPEHU�������WKH�FLW\�FRXQFLO�DSSURYHG�
$XVWLQ�(QHUJ\·V����\HDU�VWUDWHJLF�SODQ��ZKLFK�LQFOXGHV�D�����536�E\������DQG�D�FRPPLWPHQW�WR�
develop 100 megawatts of solar generating capacity by 2020. To help achieve the solar generation 
UHTXLUHPHQW��WKH�XWLOLW\�HVWDEOLVKHG�D�UHEDWH�SURJUDP�IRU�39�V\VWHPV��,Q�)HEUXDU\�������WKH�FLW\�
increased the overall RPS requirement to 30% by 2020 as part of the mayor’s climate protection 
SODQ��WKH�VRODU�UHTXLUHPHQW�UHPDLQHG�XQFKDQJHG�DW���� PHJDZDWWV�E\�������2Q�$SULO�����������
WKH�FLW\�FRXQFLO�DSSURYHG�WKH�$XVWLQ�(QHUJ\�Resource, Generation and Climate Protection Plan 
to 2020 (see ZZZ�DXVWLQHQHUJ\�FRP�DERXW�XV�(QYLURQPHQWDO�,QLWLDWLYHV�FOLPDWH3URWHFWLRQ3ODQ�
index.htm). The goals for renewable energy increased from 30% to 35%, and the solar 
FRPSRQHQW�RI�WKH�UHQHZDEOH�HQHUJ\�JRDO�LQFUHDVHG�IURP�����WR�����PHJDZDWWV��$V�RI�-DQXDU\�
����������PHJDZDWWV�RI�39�FDSDFLW\�KDG�EHHQ�LQVWDOOHG��$����PHJDZDWW�VRODU�IDUP�LV�H[SHFWHG�
WR�FRPH�RQOLQH�LQ�������ZKLFK�ZLOO�EH�ÀQDQFHG�WKURXJK�D�33$��7KH�FLW\�ZLOO�FRQGXFW�DQ�
affordability study before the updated RPS and solar requirement can be fully implemented.

Additional References and Resources

WEB SITES

Austin Energy Strategic Plan
www.austinenergy.com/about us/newsroom/Reports/strategicPlan.pdf 

Austin Energy developed this 20-year strategic plan, which focuses on the utility’s mission to deliver clean, affordable, 
reliable energy and excellent customer service in a rapidly changing environment for utilities.

PUBLICATIONS

State of the States 2009: Renewable Energy Development and the Role of Policy

National Renewable Energy Laboratory, October 2009

This report examines the status of renewable energy development at the state level. It also compiles and evaluates 
the status of best-practice state policy design and proposes a strategy for better understanding the role of policy in 
renewable energy development based on market-transformation principles

Report: www.nrel.gov/docs/fy10osti/46667.pdf

Renewable Portfolio Standards in the United States: A Status Report with Data Through 2007 

Lawrence Berkeley National Laboratory, April 2008

This report contains information on design, early experience, and projected effects of RPS policies in the United States.

Report: http://eetd.lbl.gov/ea/ems/reports/lbnl-154e.pdf

RENEWABLE PORTFOLIO STANDARDS 2.1
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2.2

Cash Incentives
'LUHFW�FDVK�LQFHQWLYHV�JLYH�FRQVXPHUV�FDVK�EDFN�IRU�D�TXDOLÀHG�VRODU�LQVWDOODWLRQ��Direct 
incentives include rebates, grants, and production-based incentives��3%,V��WKDW�FRPSOHPHQW�
other incentives such as tax credits.

�	 Rebates are cash incentives issued to a purchaser after the system has been installed.

�	 Grants are funds awarded for solar installation projects.

�	 3%,V�DUH�FDVK�SD\PHQWV�GLVWULEXWHG�WR�SURMHFW�RZQHUV�RYHU�VHYHUDO�\HDUV�EDVHG�RQ�WKH�
amount of energy a system produces.

•	 Expected performance rebates are cash incentives based on solar system capacity as well 
as system rating, location, tilt and orientation, and shading. Expected performance rebates 
can be distributed in a lump sum but are calculated based on the expected energy output 
of the system. Note that expected performance rebates don’t commit installers and system 
RZQHUV�WR�PDLQWDLQ�V\VWHP�JHQHUDWLRQ�DV�GR�WUXH�3%,V�SDLG�RYHU�WLPH�

Rebate and grant amounts are often based on system size (i.e., capacity) or system cost—
otherwise known as the investment cost—and the funding is typically awarded at the time 
of installation. Payments based on performance or expected performance rather than capital 
investments are gaining prominence among program administrators because they lead to 
optimized system design and installation.

Many states and local governments offer bonus incentives for installing solar on affordable 
KRXVLQJ��XVLQJ�FRPSRQHQWV�PDQXIDFWXUHG�LQ�VWDWH��XVLQJ�FHUWLÀHG�LQVWDOOHUV��DQG�LQVWDOOLQJ�
VRODU�LQ�FHUWLÀHG�JUHHQ�EXLOGLQJV��(1(5*<�67$5�KRPHV��QHZ�FRQVWUXFWLRQ��DQG�SXEOLF�
buildings. States and utilities usually administer direct cash incentive programs, but some local 
JRYHUQPHQWV�DOVR�RIIHU�WKHVH�LQFHQWLYHV�WR�FRQVXPHUV��$V�RI�6HSWHPEHU����������VWDWHV��3XHUWR�
5LFR��WKH�8�6��9LUJLQ�,VODQGV��DQG�WKH�'LVWULFW�RI�&ROXPELD�RIIHU�GLUHFW�LQFHQWLYHV�IRU�VRODU�
installations, as do 130 U.S. utilities (see map). The incentives typically cover 20% to 50% of 
project costs and range from a few hundred to millions of dollars. Direct incentives are often 
funded through a public benefits fund, a revolving loan fund, or the general fund, but could 
also be funded with fees collected through an energy or environmental mitigation program.

CASH INCENTIVES2.2
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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	 (QVXUH�WKDW�WKH�RYHUDOO�ÀQDQFLDO�LQFHQWLYH�SDFNDJH�LV�HQRXJK�WR�VWLPXODWH�DGHTXDWH�GHPDQG�
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 
FHUWLÀFDWLRQ��,Q�VRPH�VWDWHV�D�VRODU�FRQWUDFWRU·V�OLFHQVH�UHTXLUHV�FRQWUDFWRUV�WR�SURYLGH�
system and component warranties. See �����,QVWDOOHU�/LFHQVLQJ�DQG�&HUWLÀFDWLRQ.

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.
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o	 $OORZ�ÁH[LELOLW\�IRU�SURJUDP�PRGLÀFDWLRQV�

o	 Develop a coordinated set of policies to complement direct incentives, including net 
metering, interconnection standards��ORZ�LQWHUHVW�ÀQDQFLQJ��VWDQGDUGL]HG�SHUPLWWLQJ�
processes, and solar access laws.

o	 Work with other agencies and relevant stakeholder groups to educate the public about 
renewable energy technologies and to market the incentive program.

o	 Track program effectiveness by documenting the number of program participants, 
DGPLQLVWUDWLRQ�FRVWV��HQYLURQPHQWDO�EHQHÀWV��DQG�HQHUJ\�FRVW�VDYLQJV�UHVXOWLQJ�IURP�VRODU�
energy installations. This enables program managers to evaluate and improve the program 
along the way.

Examples

Austin, Texas: Offering Performance-Based Incentives for Commercial, Multifamily, 
and Nonprofit Customers and Up-Front Rebates for Residential Customers

,Q�������$XVWLQ�(QHUJ\��$XVWLQ·V�PXQLFLSDO�XWLOLW\��LQWURGXFHG�D�À[HG�3%,�SURJUDP�IRU�
FRPPHUFLDO��PXOWLIDPLO\��DQG�QRQSURÀW�FXVWRPHUV��'HVLJQHG�WR�LPSURYH�WKH�UHEDWH�SURJUDP�
WKH�XWLOLW\�ODXQFKHG�LQ�������$XVWLQ�(QHUJ\�ZLOO�SD\�PHPEHUV�RI�WKLV�FXVWRPHU�FODVV�IRU�HDFK�
NLORZDWW�KRXU�RI�HOHFWULFLW\�WKH\�SURGXFH�RYHU�D����\HDU�SHULRG��7KLV�3%,�QRW�RQO\�JLYHV�D�VRODU�
V\VWHP�RZQHU�D�À[HG�SD\PHQW�ÁRZ�RQ�ZKLFK�SD\EDFN�FDQ�EH�FDOFXODWHG��LW�DOVR�HQFRXUDJHV�
proper system design and maintenance to maximize the amount of energy the systems produce. 
&XVWRPHUV�WKDW�VLJQ�XS�LQ�WKH�ÀUVW�\HDU�ZLOO�UHFHLYH����FHQWV�SHU�NLORZDWW�KRXU�RI�VRODU�HQHUJ\�
SURGXFHG��ZKLFK�ZLOO�EH�À[HG�RYHU�WKH����\HDU�SD\EDFN�SHULRG��7KH�LQFHQWLYH�ZLOO�EH�LQGH[HG�
to the actual price of photovoltaic��39��PRGXOHV��ZKLFK�LV�H[SHFWHG�WR�GHFUHDVH��&XVWRPHUV�
who sign up in subsequent years will receive a lesser incentive, but their incentives will also be 
À[HG�WKURXJKRXW�WKHLU����\HDU�SHULRG��2YHU�WKH���\HDU�VLJQ�XS�SHULRG��DQG�DFFRXQWLQJ�IRU�WKH�
GHFUHDVLQJ�LQFHQWLYH��WKH�3%,�SURJUDP�LV�H[SHFWHG�WR�RIIHU��RQ�DYHUDJH����FHQWV�SHU�NLORZDWW�KRXU�
of solar energy produced. Program funding will support an estimated 260 solar systems, each up 
to 20 kilowatts. Total payments are projected to be $4.8 million. 

:KHQ�$XVWLQ�(QHUJ\·V�UHEDWH�LQFHQWLYH�SURJUDP�EHJDQ�LQ�������LW�RIIHUHG�DV�PXFK�DV�������
ZDWW�IRU�DOO�FXVWRPHU�FODVVHV��7KH�SURJUDP�ZDV�VR�VXFFHVVIXO�WKDW�RYHU�WKH�\HDUV��$XVWLQ�(QHUJ\�
has been able to gradually decrease the incentive amount while still obligating all funds that 
DUH�DYDLODEOH�LQ�HDFK�\HDU·V�EXGJHW�F\FOH��$XVWLQ�(QHUJ\�LV�FRQWLQXLQJ�WR�RIIHU�D�UHEDWH�RI�
$2.50 per installed watt to residential customers, with annual rebates limited to $15,000 and 
PD[LPXP�UHEDWHV�VHW�DW���������RYHU�WKH�OLIH�RI�LQVWDOODWLRQV�DW�D�VLQJOH�SURSHUW\��$XVWLQ�(QHUJ\�
performs pre-inspections of residential sites to ensure adequate solar access of the proposed 
LQVWDOODWLRQ�DQG�WR�YHULI\�WKDW�KRPHV�PHHW�FHUWDLQ�HQHUJ\�HIÀFLHQF\�UHTXLUHPHQWV��7RJHWKHU��WKHVH�
assessments determine eligibility for the homeowner rebate.

Boulder, Colorado: Supporting the ClimateSmart Solar Grant Fund

7KH�FLW\�RI�%RXOGHU�RIIHUV�JUDQWV�IRU�LQVWDOOLQJ�39�RU�solar water heating (SWH) systems on 
KRXVLQJ�IRU�ORZ��WR�PRGHUDWH�LQFRPH�IDPLOLHV�DQG�RQ�WKH�IDFLOLWLHV�RI�QRQSURÀW�HQWLWLHV��7KH�FLW\·V�
2IÀFH�RI�(QYLURQPHQWDO�$IIDLUV�DGPLQLVWHUV�WKH�JUDQW�SURJUDP�DQG�KROGV�WZR�DSSOLFDWLRQ�F\FOHV�
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per year. The program is funded by revenues generated through a solar rebate ordinance approved 
by the Boulder City Council in 2006. The city collects tax on the sales of solar technologies and 
uses 65% of the revenue to fund the ClimateSmart Solar Grant Fund. The remaining 35% of the 
revenue is given back as a sales tax rebate to those who pay solar sales taxes.

$V�RI�6HSWHPEHU�������D�WRWDO�RI����������KDV�EHHQ�DZDUGHG�WR�QRQSURÀW�RUJDQL]DWLRQV�DQG�
KRPHRZQHUV�SDUWLFLSDWLQJ�LQ�WKH�FLW\·V�DIIRUGDEOH�KRXVLQJ�SURJUDP�VLQFH�WKH�ÀUVW�JUDQW�F\FOH�LQ�
0DUFK�������7KH�JUDQW�IXQGV�KDYH�UHVXOWHG�LQ����VRODU�39�V\VWHPV������NLORZDWWV�RI�LQVWDOOHG�
39�FDSDFLW\��DQG�WZR�VRODU�WKHUPDO�V\VWHPV��ZKLFK�UHGXFHG�carbon dioxide (CO2) emissions 
LQ�WKH�DUHD�E\�DSSUR[LPDWHO\�����PHWULF�WRQV�SHU�\HDU��,Q�DGGLWLRQ��DQQXDO�HQHUJ\�FRVW�VDYLQJV�
exceed $25,000. 

San Francisco, California: Creating a Multifaceted Direct Incentive Program

7KH�6DQ�)UDQFLVFR�3XEOLF�8WLOLWLHV�&RPPLVVLRQ�DGPLQLVWHUV�D�39�LQFHQWLYH�SURJUDP�GHVLJQHG�WR�
DFFRPSOLVK�PDQ\�PXQLFLSDO�JRDOV��,Q�DGGLWLRQ�WR�HQFRXUDJLQJ�PRUH�VRODU�HQHUJ\�LQVWDOODWLRQV��
WKH�*R6RODU6)�,QFHQWLYH�3URJUDP��VHH www.solarsf.org) targets environmental justice 
areas, encourages residents to hire installers who employ graduates of the city’s workforce 
development program and installers whose headquarters are within city limits, and offers 
DGGLWLRQDO�LQFHQWLYH�PRQH\�IRU�ORZ�LQFRPH�UHVLGHQWV��&RPPHUFLDO�HQWHUSULVHV�DQG�QRQSURÀWV�
DUH�DOVR�HOLJLEOH�IRU�WKH�SD\PHQWV��ZLWK�KLJKHU�LQFHQWLYHV�DYDLODEOH�IRU�QRQSURÀWV�DQG�DIIRUGDEOH�
KRXVLQJ�XQLWV��$V�RI�-XQH�����������WKH�HQG�RI�WKH�SURJUDP·V�VHFRQG�\HDU��������DSSOLFDWLRQV�
have been received, totaling $10.6 million in requested incentives. The program has reserved 
$9.8 million, paid $7.4 million for completed installations, and seen 4.4 megawatts of solar 
LQVWDOOHG�RU�FRPPLWWHG��,Q�DGGLWLRQ�����JUHHQ�MREV�KDYH�EHHQ�FUHDWHG��*R6RODU6)�LV�IXQGHG�E\�
the San Francisco Public Utilities Commission (SFPUC). 

Additional References and Resources

WEB SITES

Database of State Incentives for Renewables & E�ciency
www.dsireusa.org

DSIREusa.org, maintained by North Carolina State Solar Center in partnership with the Interstate Renewable Energy Council 
(IREC), is the only comprehensive, regularly updated database of state renewable energy incentives in the United States, 
and also includes information on many local incentive programs. The U.S. Department of Energy funds this ongoing effort.

PUBLICATIONS

Developing an Effective State Clean Energy Program: Renewable Energy Incentives

Clean Energy States Alliance, March 2009

This paper summarizes innovative approaches and practices that have worked effectively for providing small renewable 
project incentives at the state level.

Paper: 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)
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2.3

Feed-In Tariffs
The feed-in tariff �),7��LV�DQRWKHU�SRSXODU�PHFKDQLVP�IRU�VWLPXODWLQJ�WKH�VRODU�PDUNHW��$�),7�
UHTXLUHV�HQHUJ\�VXSSOLHUV�WR�EX\�HOHFWULFLW\�SURGXFHG�IURP�UHQHZDEOH�UHVRXUFHV�DW�D�À[HG�SULFH�
SHU�NLORZDWW�KRXU��XVXDOO\�RYHU�D�À[HG�SHULRG�RI����WR����\HDUV��),7�SROLFLHV�DUH�LQ�SODFH�LQ����
countries around the world and are often cited as the main driver of the renewable energy markets 
in Spain and Germany. 

6WDWH�RU�ORFDO�JRYHUQPHQWV�FDQ�LPSOHPHQW�D�),7�DV�D�VWDQG�DORQH�SROLF\�RU�DV�D�PHDQV�RI�
meeting a renewable portfolio standard��536���)RU�H[DPSOH��D�),7�FDQ�EH�VWUXFWXUHG�WR�KHOS�
meet a solar set-aside�LQ�DQ�536��$Q�DGYDQWDJH�RI�D�),7�LV�WKDW�VWDWHV�FDQ�XVH�LW�LQ�WDQGHP�ZLWK�
other renewable energy policies to advance renewable energy development. Communities 
FDQ�WDLORU�D�),7�SROLF\�WR�XWLOLW\�VFDOH�SURMHFWV�RZQHG�E\�project developers or distributed 
generation�SURMHFWV�RZQHG�E\�LQGLYLGXDOV��0DQ\�(XURSHDQ�),7�SROLFLHV�DUH�GHVLJQHG�VR�WKDW�
utilities must purchase electricity from large utility-scale project developers as well as from 
individuals who generate electricity from renewable sources on their private properties. 

$V�D�UHVXOW�RI�WKH�VXFFHVV�RI�WKH�),7�LQ�(XURSH��DV�RI�2FWREHU�������IRXU�VWDWHV�KDG�FUHDWHG�),7�
policies and numerous others are considering doing the same: the California Public Utilities 
&RPPLVVLRQ��&38&��DSSURYHG�D�),7�SROLF\�IRU�VHYHQ�RI�WKH�VWDWH·V�XWLOLWLHV�LQ�)HEUXDU\�������
9HUPRQW�SDVVHG�D�),7�LQ�0D\�������2UHJRQ�ODXQFKHG�D�),7�SLORW�SURJUDP�IRU�SKRWRYROWDLFV�
�39��LQ�-XO\�������DQG�WKH�+DZDLL�3XEOLF�8WLOLWLHV�&RPPLVVLRQ�HVWDEOLVKHG�),7�UDWHV�LQ�2FWREHU�
�����DIWHU�RUGHULQJ�WKH�FUHDWLRQ�RI�D�),7�SURJUDP�LQ�������1RWH�WKDW�2UHJRQ·V�SLORW�SURJUDP�
LV�FDOOHG�D�YROXPHWULF�LQFHQWLYH�UDWH�DQG�SD\PHQW�SURJUDP�IRU�39��DOWKRXJK�LW�ZDV�UHIHUUHG�WR�
DV�D�),7�LQ�HDUO\�OHJLVODWLRQ��)RU�PRUH�LQIRUPDWLRQ��YLVLW�http://dsireusa.org/solar/incentives/
LQFHQWLYH�FIP",QFHQWLYHB&RGH 25���)	UH �	HH �. 

1XPHURXV�RWKHU�VWDWHV��$UNDQVDV��&RQQHFWLFXW��,OOLQRLV��,QGLDQD��,RZD��.HQWXFN\��
0DVVDFKXVHWWV��0LFKLJDQ��0LQQHVRWD��1HZ�-HUVH\��1HZ�<RUN��1RUWK�&DUROLQD��5KRGH�,VODQG��
7H[DV��9LUJLQLD��:DVKLQJWRQ��DQG�:LVFRQVLQ��DUH�FRQVLGHULQJ�RU�KDYH�FRQVLGHUHG�),7�OHJLVODWLRQ��
,Q�)HEUXDU\�������*DLQHVYLOOH�5HJLRQDO�8WLOLWLHV��*58��RI�)ORULGD�EHFDPH�WKH�ÀUVW�PXQLFLSDO�
XWLOLW\�WR�LPSOHPHQW�D�),7�SROLF\��,Q������),7�SURJUDPV�ZHUH�DGRSWHG�E\�&36�(QHUJ\��WKH�
PXQLFLSDO�XWLOLW\�LQ�6DQ�$QWRQLR��7H[DV��DQG�E\�WKH�6DFUDPHQWR�0XQLFLSDO�8WLOLW\�'LVWULFW��WKH�
PXQLFLSDO�XWLOLW\�VHUYLQJ�WKH�6DFUDPHQWR��&DOLIRUQLD�DUHD��$GGLWLRQDOO\��WKUHH�&DOLIRUQLD�FLWLHV�
�/RV�$QJHOHV��3DOP�'HVHUW��DQG�6DQWD�0RQLFD��KDYH�SURSRVHG�),7�SROLFLHV��

$OWKRXJK�D�),7�UHVXOWV�LQ�JXDUDQWHHG�UHYHQXH�VWUHDPV�IRU�GHYHORSHUV��ZKLFK�DVVLVWV�LQ�VHFXULQJ�
ORQJ�WHUP�ÀQDQFLQJ��LW�GRHVQ·W�UHGXFH�D�GHYHORSHU·V�XS�IURQW�FRVWV�RU�LQYHVWPHQWV��$V�FRVWV�
change because of technological innovations and as markets mature, the policy will need to be 
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UHYLVHG�WR�UHÁHFW�WKHVH�VKLIWV��%HFDXVH�WKHVH�LPSOHPHQWDWLRQ�GHWDLOV�DUH�FULWLFDO�WR�WKH�VXFFHVV�RI�
D�),7��D�ORQJ�WHUP�LPSOHPHQWDWLRQ�SODQ�LV�QHFHVVDU\��

Implementation Tips and Options

7KH�8QLWHG�6WDWHV�LV�QRZ�ORRNLQJ�WR�WKH�(XURSHDQ�H[SHULHQFH�ZLWK�),7V�WR�EHVW�XQGHUVWDQG�
policy design. Because other policies have been favored in the United States, particularly the 
536��LW·V�LPSRUWDQW�WR�XQGHUVWDQG�KRZ�WKH�536�DQG�WKH�),7�PLJKW�LQWHUDFW��15(/�KDV�GHYHORSHG�
D�VHULHV�RI�UHFRPPHQGDWLRQV�IRU�GHVLJQLQJ�),7V�

o	 'HWHUPLQH�WKH�EDVLV�IRU�YDOXLQJ�SD\PHQWV�IRU�UHQHZDEOH�HQHUJ\�SXUFKDVHG�WKURXJK�),7V��
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	 ,GHQWLI\�ZKLFK�),7�SD\PHQW�VWUXFWXUH³À[HG�SULFH��SUHGHWHUPLQHG�SD\PHQW�LQGHSHQGHQW�RI�
PDUNHW�UDWHV�IRU�HOHFWULFLW\���QRQYDULDEOH�SUHPLXP�SULFH��D�À[HG��SUHGHWHUPLQHG�DGGHU���RU�
premium price (where the premium varies with spot-market electricity prices)—will best 
serve the jurisdiction’s policy objectives.

o	 (VWDEOLVK�GLIIHUHQW�),7�SD\PHQW�OHYHOV�EDVHG�RQ�IDFWRUV�VXFK�DV�WHFKQRORJ\�W\SH��H�J���
wind, solar, biomass, and geothermal); the quality of the resource at the particular site (to 
HQFRXUDJH�EURDG�GHSOR\PHQW�RI�WKH�WHFKQRORJLHV���DQG�WKH�VSHFLÀF�ORFDWLRQ�RI�WKH�SURMHFW��

o	 (YDOXDWH�KRZ�WKH�),7�ZLOO�LQWHUDFW�ZLWK�DQ�536�LI�WKH�MXULVGLFWLRQ�KDV�VXFK�D�SROLF\�LQ�SODFH�

o	 Decide what the acceptable cost burden might be for the jurisdiction and how to weigh that 
LPSDFW�UHODWLYH�WR�MRE�FUHDWLRQ�DQG�HFRQRPLF�EHQHÀWV�

o	 Determine who will own the renewable energy certificates��5(&V��WKDW�UHVXOW�IURP�),7�
JHQHUDWLRQ³WKH�XWLOLW\�RU�WKH�V\VWHP�RZQHU��$�XWLOLW\�FDQ�XVH�5(&V�WR�PHHW�536�JRDOV�RU�
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
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Examples

Gainesville, Florida: Implementing a Solar Feed-In Tariff

*58�LPSOHPHQWHG�D�WDULII�PHFKDQLVP�PRGHOHG�DIWHU�*HUPDQ\·V�),7��7KH�XWLOLW\�SXUFKDVHV�
HQHUJ\�IURP�TXDOLÀHG�39�V\VWHPV�YLD�D�VWDQGDUG�RIIHU�FRQWUDFW�DW�VHW�UDWHV�IRU��� \HDUV��%RWK�
UHVLGHQWLDO�DQG�FRPPHUFLDO�JHQHUDWRUV�DUH�HOLJLEOH�IRU�WKH�),7��7KH�À[HG�),7�UDWH�VWDUWV�DW�
$0.32 or $0.26 per kilowatt-hour, depending on the size and application of the systems for 
FRQWUDFWV�H[HFXWHG�LQ������DQG�������DQG�GHFUHDVHV�RYHU�WLPH��$OO�5(&V�VWHPPLQJ�IURP�
FXVWRPHU�JHQHUDWLRQ�EHORQJ�WR�WKH�XWLOLW\��$V�RI�1RYHPEHU�������*58�KDG�UHFHLYHG�HQRXJK�
applications to meet the program’s caps of 4 megawatts per year through 2016, and is no longer 
DFFHSWLQJ�DSSOLFDWLRQV��$�ODUJH�SHUFHQWDJH�RI�WKH�WRWDO�DOORFDWLRQV�ZHQW�WR�D�VLQJOH�GHYHORSHU��VR�
other municipalities considering this type of program might want to consider adding program 
parameters to encourage sustained local solar market development. To learn more, go to  
http://www.gru.com/OurCommunity/Environment/GreenEnergy/solar.jsp.

San Antonio, Texas: Launching CPS Energy’s SolarTricity™ Producer Program

&36�(QHUJ\��6DQ�$QWRQLR·V�PXQLFLSDO�XWLOLW\��ODXQFKHG�D�VRODU�),7�SURJUDP�FDOOHG�WKH�
6RODU7ULFLW\��3URGXFHU�3URJUDP�LQ�-XQH�������,W�RIIHUV�D�VSHFLDO�HOHFWULFLW\�SXUFKDVH�UDWH�RI�
������SHU�NLORZDWW�KRXU�IRU�39�V\VWHPV�ORFDWHG�ZLWKLQ�LWV�VHUYLFH�WHUULWRU\��7KH�UDWH�LV�DYDLODEOH�
DV�D�VWDQGDUG�RSHQ�RIIHU�IRU�V\VWHPV�UDQJLQJ�IURP����NLORZDWWV�WR�����NLORZDWWV�$&��7KH�UDWH�
is available to any legal entity that’s authorized to enter into a contract with the utility. The 
participant does not need to be a CPS Energy customer unless energy is supplied from the utility 
to power ancillary facility equipment. The seller is obligated to sign a SolarTricity Solar Power 
3XUFKDVH�$JUHHPHQW�ZLWK�WKH�XWLOLW\�IRU�D�WHUP�RI����\HDUV��DOWKRXJK�WKH�VHOOHU�PD\�RSW�RXW�
of this contract at any time. This is a sell all arrangement; it is not compatible with systems 
designed to generate energy to serve on-site needs (e.g., net-metered systems). Payments for 
purchased electricity will be made on a monthly basis. Payments are subject to a maximum 
payment arrived at through monthly production estimates using accepted modeling software 
�H�J���39:DWWV��6RODU�$GYLVRU�0RGHO��DQG�VSHFLÀHG�LQ�WKH�FRQWUDFW��)RU�PRUH�LQIRUPDWLRQ��YLVLW�
www.cpsenergy.com/Services/Generate_Deliver_Energy/Solar_Power/Solartricity/index.asp.

Additional References and Resources

PUBLICATIONS

State Clean Energy Policies Analysis (SCEPA) Project: An Analysis of Renewable Energy Feed-in Tariffs in the 
United States

National Renewable Energy Laboratory, Revised June 2009

This report defines a FIT policy, explores U.S. FIT policy design, and highlights a few of the best practices in FIT policy 
design. It also explores how FITs can be used to target state policy goals and examines policy interactions with other 
renewable energy policies. The report includes an overview of FIT effects (jobs and economic development) in Europe.

Report: 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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2.4

Third-Party Residential Financing Models
6HYHUDO�PRGHOV�IRU�ÀQDQFLQJ�VRODU�HQHUJ\�V\VWHPV�DQG�UHGXFLQJ�WKHLU�XS�IURQW�FRVWV�KDYH�
evolved in the marketplace. Municipalities can pave the way for private sector solar companies 
to thrive in their communities or partner directly with the private sector to offer residents 
ÀQDQFLQJ�RSWLRQV��7ZR�SRSXODU�QHZ�PRGHOV�IRU�FRQVXPHUV�LQWHUHVWHG�LQ�SXUFKDVLQJ�VRODU�IRU�
their homes are residential solar leasing and residential power purchase agreements��33$V���
These new models complement the more conventional use of cash or home equity loan 
ÀQDQFLQJ�IRU�VRODU�LQVWDOODWLRQV��

8QGHU�WKLUG�SDUW\�ÀQDQFLQJ�PHFKDQLVPV��WKH�KRPHRZQHU�GRHV�QRW�SXUFKDVH�WKH�photovoltaic 
�39��V\VWHP�EXW�HQWHUV�LQWR�DQ�DUUDQJHPHQW�ZLWK�D�FRPSDQ\�WR�PDNH�SHULRGLF�OHDVH�SD\PHQWV�RU�
HOHFWULFLW\�SD\PHQWV�IRU�WKH�V\VWHP��7KHVH�WKLUG�SDUW\�ÀQDQFLQJ�PHFKDQLVPV�FDQ�EH�DWWUDFWLYH�
for homeowners because they can reduce the risk and complexity involved in owning and 
RSHUDWLQJ�D�39�V\VWHP��$QG�39�V\VWHPV�RZQHG�DQG�RSHUDWHG�E\�WKLUG�SDUW\�SURYLGHUV�RIWHQ�
perform better because the providers frequently monitor their electricity output and experts 
perform any necessary maintenance or repair.

7KH�FRQFHSW�RI�UHVLGHQWLDO�VRODU�OHDVLQJ�LV�IDLUO\�VWUDLJKWIRUZDUG��,QVWHDG�RI�SXUFKDVLQJ�D�39�
V\VWHP��KRPHRZQHUV�HQWHU�LQWR�D�FRQWUDFW�ZLWK�WKH�RZQHU�RI�D�39�V\VWHP�ZKR�ZLOO�LQVWDOO�WKH�
system on the homeowner’s roof. The homeowner puts little or no money down and agrees 
to make monthly lease payments during a set period of time (typically 10 to 20 years) while 
FRQVXPLQJ�HOHFWULFLW\�IURP�WKH�39�V\VWHP��7\SLFDOO\�WKH�FRPELQHG�OHDVH�SD\PHQW�DQG�PRQWKO\�
utility bill (which pays for power needed when the sun isn’t shining) is competitive with and 
sometimes lower than previous electric bills. Meanwhile, the party owning the system (i.e., a 
VRODU�FRPSDQ\��EHQHÀWV�IURP�WKH�WD[�FUHGLWV�DQG�DFFHOHUDWHG�GHSUHFLDWLRQ�RI�WKH�VRODU�HTXLSPHQW�
as well as any available rebates. 

$W�WKH�HQG�RI�D�OHDVH�SHULRG��WKH�KRPHRZQHU�PD\�KDYH�WKH�RSSRUWXQLW\�WR�SXUFKDVH�WKH�V\VWHP��,I�
the homeowner isn’t interested in purchasing the system, it can be removed or the lease can be 
H[WHQGHG��,I�WKH�KRPH�LV�VROG��LW�PD\�EH�SRVVLEOH�IRU�WKH�H[LVWLQJ�KRPHRZQHU�WR�WUDQVIHU�WKH�OHDVH�
to the new homeowner. Residential solar leases can be an attractive feature for homeowners 
ZKR�ZDQW�WR�EHQHÀW�IURP�VRODU�SRZHU�EXW�GRQ·W�ZDQW�WR�LQFXU�WKH�XS�IURQW�FRVWV�RI�SXUFKDVLQJ�D�
system or the ongoing maintenance costs of owning their own systems.

8QGHU�D�UHVLGHQWLDO�33$��D�WKLUG�SDUW\��XVXDOO\�D�VRODU�FRPSDQ\�RU�LWV�LQYHVWRUV��RZQV�DQG�
RSHUDWHV�D�39�V\VWHP�ORFDWHG�RQ�WKH�KRPHRZQHU·V�URRI��7KH�KRPHRZQHU�HQWHUV�LQWR�D�FRQWUDFW�
ZLWK�WKLV�WKLUG�SDUW\�WR�EX\�DOO�RI�WKH�HOHFWULFLW\�WKDW�WKH�39�V\VWHP�JHQHUDWHV�RYHU�DQ�H[WHQGHG�
period of time, typically up to 20 years. The third party, as the owner of the system, is 
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UHVSRQVLEOH�IRU�DOO�RSHUDWLRQV�DQG�PDLQWHQDQFH�RI�WKH�39�V\VWHP��7KH�WKLUG�SDUW\�ZLOO�WDNH�WKH�
DYDLODEOH�WD[�LQFHQWLYHV�DQG�ORFDO�UHEDWHV�DQG�XVH�WKHP�WR�ORZHU�WKH�FRVW�RI�HOHFWULFLW\�WR�EHQHÀW�
the homeowner. The homeowner will continue to purchase some electricity from the utility to 
FRPSOHPHQW�WKH�HOHFWULFLW\�SURGXFHG�E\�WKH�39�V\VWHP.

7KH�SULPDU\�GLIIHUHQFH�EHWZHHQ�D�VRODU�OHDVH�DQG�D�UHVLGHQWLDO�33$�FRPHV�GRZQ�WR�PDNLQJ�D�
monthly lease payment to a third party in a solar lease versus purchasing electricity under a 
33$��,Q�PRVW�PDUNHWV��WKH�FRQVXPHU�ZLOO�KDYH�WKH�RSWLRQ�RI�HLWKHU�D�VRODU�OHDVH�RU�D�UHVLGHQWLDO�
33$��EXW�QRW�ERWK��7KLV�LV�GXH�WR�D�QXPEHU�RI�IDFWRUV�LQFOXGLQJ�ZKHWKHU�RU�QRW�WKH�33$�LV�
permissible by law and how electricity sales are taxed vis-à-vis leases. For consumers in a 
PDUNHW�ZKHUH�ERWK�WKH�33$�DQG�WKH�OHDVH�DUH�DYDLODEOH� WKHUH�DUH�D�QXPEHU�RI�IDFWRUV�WR�FRPSDUH��
including the following:

�	 The up-front cost of each option

�	 7KH�UDWH�DW�ZKLFK�HLWKHU�WKH�OHDVH�SD\PHQW�RU�WKH�33$�SULFH�LQFUHDVHV�HDFK�\HDU��UDWH�RI�
escalation)

�	 :KHWKHU�PDLQWHQDQFH�LV�LQFOXGHG�LQ�WKH�OHDVH�RU�33$�SULFH

�	 Whether online system monitoring is included

�	 7KH�FRVWV�DVVRFLDWHG�ZLWK�WHUPLQDWLQJ�WKH�OHDVH�RU�WKH�33$�DW�WKH�HQG�RI�WKH�WHUP� 

$V�RI�6HSWHPEHU�������UHVLGHQWLDO�WKLUG�SDUW\�ÀQDQFLQJ��HLWKHU�WKURXJK�D�VRODU�OHDVH�RU�D�VRODU�
33$��LV�DYDLODEOH�LQ�WKH�IROORZLQJ�VWDWHV��$UL]RQD��&DOLIRUQLD��&RORUDGR��&RQQHFWLFXW��+DZDLL��
Massachusetts, Minnesota, New Jersey, Oregon, Pennsylvania, and Texas.

Implementation Tips and Options
o	 /RFDO�JRYHUQPHQWV�FDQ�FUHDWH�D�VRODU�IULHQGO\�HQYLURQPHQW�WKDW�DOORZV�IRU�SULYDWH�VHFWRU�

VRODU�ÀQDQFLQJ�PRGHOV�WR�WKULYH��6WUHDPOLQHG�SHUPLWWLQJ�SURFHVVHV�DQG�UHDVRQDEOH�
permitting fees, property and/or sales tax waivers or discounts, and solar access laws help 
IDFLOLWDWH�SULYDWH�VHFWRU�ÀQDQFLQJ�PRGHOV��

o	 3DUWQHU�ZLWK�FRPSDQLHV�RIIHULQJ�VRODU�ÀQDQFLQJ�WR�KHOS�PDUNHW�WKH�RSWLRQ�WR�UHVLGHQWV��
0DQ\�UHVLGHQWV�DUH�XQDZDUH�WKDW�VRODU�ÀQDQFLQJ�RSWLRQV�H[LVW��DQG�JLYHQ�WKDW�PDQ\�
homeowners perceive solar as a new technology, they will be more likely to participate in a 
VRODU�ÀQDQFLQJ�SURJUDP�LI�WKH�ORFDO�JRYHUQPHQW�KDV�HQGRUVHG�LW��

o	 For homeowners interested in owning a solar system as opposed to having a third party 
RSHUDWH�D�V\VWHP�RQ�WKHLU�URRI��FRQVLGHU�FUHDWLQJ�D�3$&(�SURJUDP��VHH 2.5, Property 
$VVHVVHG�&OHDQ�(QHUJ\�)LQDQFLQJ�3URJUDP).

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.
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o	 :RUN�ZLWK�WKH�VWDWH�RU�SXEOLF�XWLOLW\�FRPPLVVLRQ�WR�HQVXUH�WKDW�UHVLGHQWLDO�OHDVHV�DQG�33$V�
are allowed in the state.

o	 'HYHORS�D�FRPPXQLW\�VRODU�ÀQDQFLQJ�SURJUDP�IRU�UHVLGHQWV�ZKRVH�URRIV�DUHQ·W�VXLWDEOH�IRU�
solar energy systems (see 2.8, Community Solar). 

Examples

Phoenix, Arizona: Forming a Partnership between the City of Phoenix and SolarCity

Solar Phoenix is a collaborative effort among the city of Phoenix, the solar leasing company 
6RODU&LW\��$UL]RQD�3XEOLF�6HUYLFH��DQG�WKH�1DWLRQDO�%DQN�RI�$UL]RQD��7KH�FLW\�LV�VXSSRUWLQJ�
WKH�SURJUDP�E\�SURYLGLQJ�FHUWDLQ�SURWHFWLRQV�DJDLQVW�KRPHRZQHU�GHIDXOWV�YLD�LWV�,QGXVWULDO�
'HYHORSPHQW�$XWKRULW\��3URJUDP�SDUWLFLSDQWV�FDQ�LQVWDOO�D�VRODU�V\VWHP�ZLWK�QR�XS�IURQW�FRVW�
and a low monthly lease payment. The new lease payment plus the new lower electricity bill is 
W\SLFDOO\�ORZHU�WKDQ�WKH�XWLOLW\�ELOO�KRPHRZQHUV�SDLG�EHIRUH�WKH\�LQVWDOOHG�D�39�V\VWHP��VDYLQJ�
the average Phoenix homeowner 15% on monthly electricity costs. Participants must be in good 
ÀQDQFLDO�VWDQGLQJ�DQG�KDYH�D�PLQLPXP�),&2�VFRUH�RI�����WR�EH�HOLJLEOH�IRU�6RODU�3KRHQL[·V�
ÀQDQFLQJ��9LVLW�www.solarphoenix.org for more information.

Additional References and Resources

PUBLICATIONS 

Homeowners Guide to Financing a Grid-Connected Solar Electric System

National Renewable Energy Laboratory, October 2010

This guide explains multiple financing options available to homeowners considering the installation of a PV system. The 
report includes short descriptions and a table comparison of financing a PV system though a cash purchase, home equity 
loan, solar lease, residential PPA, and a PACE financing program.

Publication: www.eere.energy.gov/solar/pdfs/48969.pdf

Solar Leasing for Residential Photovoltaic Systems

National Renewable Energy Laboratory, Revised April 2009

This fact sheet provides an overview of the residential solar lease and compares it to a cash purchase and system 
financed through a home equity loan.

Fact sheet: www.nrel.gov/docs/fy09osti/43572.pdf

THIRD-PARTY RESIDENTIAL FINANCING MODELS 2.4
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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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3$&(�SURJUDPV�YLD�ORFDO�RUGLQDQFH��$V�RI�2FWREHU����������VWDWHV�SOXV�WKH�'LVWULFW�RI�&ROXPELD�
KDYH�HQDEOLQJ�OHJLVODWLRQ�WKDW�DOORZV�ORFDO�JRYHUQPHQWV�WR�FUHDWH�FOHDQ�HQHUJ\�ÀQDQFLQJ�
GLVWULFWV��+DZDLL�DOVR�DOORZV�3$&(�EDVHG�RQ�H[LVWLQJ�ODZ�

:LWK�HQDEOLQJ�OHJLVODWLRQ�LQ�SODFH��D�FOHDQ�HQHUJ\�ÀQDQFLQJ�GLVWULFW�LV�FUHDWHG�E\�D�ORFDO�
JRYHUQPHQW��,QGLYLGXDO�SURSHUW\�RZQHUV�WKHQ�GHFLGH�ZKHWKHU�WR�RSW�LQ�WR�WKH�GLVWULFW�WR�HQDEOH�
ÀQDQFLQJ�RI�HQHUJ\�LPSURYHPHQWV�RQ�WKHLU�SURSHUWLHV��3URSHUW\�WD[HV�UHPDLQ�WKH�VDPH�IRU�WKRVH�
who decide not to participate in the program—this is a key element in the marketing of the 
SURJUDP��2QO\�HQHUJ\�LPSURYHPHQWV�WKDW�DUH�DIÀ[HG�WR�WKH�SURSHUW\�DUH�HOLJLEOH�XQGHU�3$&(�
SURJUDPV��,I�D�SDUWLFLSDQW�LQ�WKH�FOHDQ�HQHUJ\�ÀQDQFLQJ�GLVWULFW�VHOOV�WKH�SURSHUW\��WKH�VSHFLDO�
property tax assessment typically remains with the property, although in some cases the transfer 
can be a negotiation point at sale.

)XQGLQJ�IRU�D�3$&(�SURJUDP�KDV�WDNHQ�D�QXPEHU�RI�GLIIHUHQW�IRUPV�LQ�WKH�KDQGIXO�RI�LQLWLDWLYHV�
that have already been launched. Boulder County, Colorado, is using voter-approved bond 
ÀQDQFLQJ��%HUNHOH\��&DOLIRUQLD��LV�ZRUNLQJ�ZLWK�D�SULYDWH�LQYHVWRU��3DOP�'HVHUW�DQG�6RQRPD�
County, California, used general funds�WR�VWDUW�WKH�SURJUDP��,W�LV�OLNHO\�WKDW�ODUJH�VFDOH�3$&(�
SURJUDPV�ZLOO�HYHQWXDOO\�EH�ÀQDQFHG�XVLQJ�SULYDWH�FDSLWDO�SURYLGHG�WKURXJK�WKH�municipal 
bond markets.

7KH�$PHULFDQ�5HFRYHU\�DQG�5HLQYHVWPHQW�$FW�RI�������WKH�5HFRYHU\�$FW��UHPRYHG�WKH�IHGHUDO�
JRYHUQPHQW·V�´DQWL�GRXEOH�GLSSLQJµ�UXOH��ZKLFK�ZDV�LQWURGXFHG�LQ�WKH�(QHUJ\�3ROLF\�$FW�RI�
������7KLV�UXOH�FUHDWHG�XQFHUWDLQW\�DERXW�ZKHWKHU�D�3$&(�SURJUDP�ÀQDQFHG�E\�WD[�H[HPSW�
bonds prevented the property owner from also taking the federal investment tax credit��,7&���
3URSHUW\�RZQHUV�QRZ�DUH�DOORZHG�WR�FODLP�ERWK�WKH�����IHGHUDO�,7&�DQG�WDNH�DGYDQWDJH�RI�
´VXEVLGL]HG�HQHUJ\�ÀQDQFLQJµ�WKDW�FDQ�EH�DQ�HOHPHQW�RI�D�3$&(�SURJUDP�

,Q�0D\�������ÀQDQFLDO�UHJXODWRUV�LQFOXGLQJ�WKH�)HGHUDO�+RXVLQJ�)LQDQFH�$JHQF\��)+)$���
)HGHUDO�'HSRVLW�,QVXUDQFH�&RUSRUDWLRQ��)',&��DQG�WKH�2IÀFH�RI�WKH�&RPSWUROOHU�RI�WKH�
&XUUHQF\��2&&��H[SUHVVHG�FRQFHUQV�DERXW�SLORW�3$&(�ÀQDQFLQJ�SURJUDPV��2Q�0D\����������
)DQQLH�0DH�DQG�)UHGGLH�0DF�VHQW�D�OHWWHU�VWDWLQJ�WKDW�WKHLU�8QLIRUP�6HFXULWLHV�,QVWUXPHQWV�
SURKLELW�ORDQV�WKDW�KDYH�D�VHQLRU�OLHQ�SULRULW\�WR�D�PRUWJDJH��,Q�UHVSRQVH�WR�WKHVH�FRQFHUQV��8�6��
'HSDUWPHQW�RI�(QHUJ\��'2(��DQG�:KLWH�+RXVH�RIÀFLDOV�KDYH�PHW�UHSHDWHGO\�ZLWK�)DQQLH�0DH��
)UHGGLH�0DF��DQG�WKH�ÀQDQFLDO�UHJXODWRUV�DV�ZHOO�DV�3$&(�VWDNHKROGHUV�DFURVV�WKH�FRXQWU\��,Q�
DGGLWLRQ��'2(�LVVXHG�XSGDWHG�JXLGDQFH�IRU�SLORW�3$&(�ÀQDQFLQJ�SURJUDPV�RQ�0D\���������
�VHH�$GGLWLRQDO�5HIHUHQFHV�DQG�5HVRXUFHV���$V�RI�$XJXVW�������HIIRUWV�ZHUH�XQGHU�ZD\�WR�
address this issue through legislative action with the introduction of bills before Congress in 
VXSSRUW�RI�3$&(��

$V�D�UHVXOW�RI�WKLV�UHJXODWRU\�XQFHUWDLQW\��PRVW�3$&(�SURJUDPV�LQ�WKH�FRXQWU\�DUH�RQ�KROG��
7KDW�VDLG��VRPH�ORFDO�JRYHUQPHQWV�FRQWLQXH�WR�RIIHU�3$&(�SURJUDPV�IRU�UHVLGHQWLDO�SURMHFWV�
�H�J���6RQRPD�&RXQW\��DQG�IRU�FRPPHUFLDO�SURMHFWV��H�J���%RXOGHU�&RXQW\���&RPPHUFLDO�3$&(�
SURJUDPV�DUH�QRW�VXEMHFW�WR�WKH�)+)$�UXOLQJV��,Q�DGGLWLRQ��VRPH�FRPPXQLWLHV�DUH�H[SORULQJ�
VHFRQG�OLHQ�VWUXFWXUHV�DV�DQ�DOWHUQDWLYH�WR�SULRULW\�OLHQ�3$&(�SURJUDPV�
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Implementation Tips and Options

o	 Determine whether the local jurisdiction is authorized to create a special district within 
DQ�H[LVWLQJ�VWDWH�VWDWXWH�DQG�ZKHWKHU�DQ�DPHQGPHQW�WR�EURDGHQ�WKH�VWDWXWH�LV�QHFHVVDU\��$V�
an alternative, a community might be able to bypass the special district process and pass 
an ordinance that enables citizens to add a line item to their property tax bill for energy 
HIÀFLHQF\�DQG�UHQHZDEOH�HQHUJ\�ORDQV��RU�WDS�RWKHU�IXQGV��IRU�H[DPSOH��D�VROLG�ZDVWH�IXQG�
WR�ÀQDQFH�WKH�SURJUDP��9RWH�6RODU·V�:HE�VLWH�SURYLGHV�VDPSOH�GRFXPHQWV�RI�HQDEOLQJ�
legislation (see ZZZ�YRWHVRODU�RUJ�3$&().

o	 Consider including an allowance for contracts for the production of clean energy at the 
SURSHUW\�LQ�HQDEOLQJ�OHJLVODWLRQ�VR�WKLUG�SDUW\�ÀQDQFLHUV�FDQ�TXDOLI\�IRU�3$&(�IXQGLQJ�

o	 ,GHQWLI\�ZKHWKHU�H[LVWLQJ�ERQGLQJ�DXWKRULW\�LV�DGHTXDWH�WR�VXSSRUW�D�3$&(�SURJUDP�LQ�WKH�
community. Other funding sources, including federal tax credit bonds like qualified energy 
conservation bonds (QECBs) and public–private partnerships might also be possible.

o	 'HVLJQ�D�ÀQDQFLQJ�VWUXFWXUH�WKDW�\LHOGV�HQRXJK�UHYHQXH�WR�FRYHU�WKH�SULQFLSDO�DQG�LQWHUHVW�
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 
ÀQDQFH�WKHLU�SURMHFWV�PRUH�FRVW�HIIHFWLYHO\�XVLQJ�RWKHU�VRXUFHV�RI�FUHGLW��VXFK�DV�D�KRPH�
equity loan.

o	 $VVHVV�WKH�VFRSH�RI�ZRUN�LQYROYHG�LQ�WKH�SURJUDP�DQG�GHWHUPLQH�ZKHWKHU�DQ�LQWHUQDO�RU�
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. 
,QVWDOOHUV�WDON�WR�SRWHQWLDO�SURJUDP�SDUWLFLSDQWV��VR�LW·V�LPSRUWDQW�WR�HQVXUH�WKDW�LQVWDOOHUV�
know all the program details.

o	 ,QFOXGH�HQHUJ\�HIÀFLHQF\�PHDVXUHV�DV�HOLJLEOH�SURMHFWV�LQ�DGGLWLRQ�WR�UHQHZDEOH�HQHUJ\�
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
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o	 8QGHUVWDQG�WKH�DOWHUQDWLYH�ÀQDQFLQJ�DUUDQJHPHQWV³VXFK�DV�OHDVLQJ�RU�SRZHU�SXUFKDVH�
DJUHHPHQWV��33$V�³WKDW�DUH�DYDLODEOH�WR�SRWHQWLDO�SDUWLFLSDQWV��%H�VXUH�WR�HGXFDWH�SRWHQWLDO�
SDUWLFLSDQWV�RQ�DOO�ÀQDQFLQJ�RSWLRQV�

Examples

Boulder County, Colorado: Establishing Boulder’s ClimateSmart Loan Program

,Q�1RYHPEHU�������YRWHUV�LQ�%RXOGHU�&RXQW\�DXWKRUL]HG�WKH�FRXQW\�WR�LVVXH�XS�WR�����
PLOOLRQ�LQ�ERQGV�WR�RIIHU�VSHFLDO�ÀQDQFLQJ�RSWLRQV�IRU�UHQHZDEOH�HQHUJ\�DQG�HQHUJ\�HIÀFLHQF\�
improvements to local residential property owners. This program differs from the Berkeley 
model in several ways. The repayment period is shorter—loans to homeowners are repaid over 
15 years as a special assessment on the homeowner’s property tax bill. Boulder County is the 
ÀUVW�ORFDO�JRYHUQPHQW�WR�LVVXH�IHGHUDOO\�WD[�H[HPSW�DV�ZHOO�DV�WD[DEOH�ERQGV�WR�ÀQDQFH�D�3$&(�
program; other jurisdictions have used taxable bonds only. Boulder County also decided to 
aggregate applicants and then issue a large bond based on demand instead of issuing individual 
´PLQL�ERQGVµ�IRU�HDFK�SURMHFW�DV�%HUNHOH\�GLG��$SSOLFDQWV�PXVW�DWWHQG�D�ZRUNVKRS�WR�OHDUQ�
DERXW�WKH�SURJUDP�UHTXLUHPHQWV�DQG�WR�UHFHLYH�LQIRUPDWLRQ�RQ�HQHUJ\�DXGLWV�DQG�WKH�EHQHÀWV�
RI�LQYHVWLQJ�LQ�HQHUJ\�HIÀFLHQF\�PHDVXUHV�EHIRUH�UHQHZDEOH�HQHUJ\�PHDVXUHV��$�FRPPHUFLDO�
program is under way and bonds are anticipated to be sold in late 2010.

,Q�0DUFK�������PRUH�WKDQ�������SHRSOH�DWWHQGHG�SURJUDP�ZRUNVKRSV��%RXOGHU�&RXQW\�KHOG�
LWV�ÀUVW�DSSOLFDWLRQ�URXQG�IRU�WKH�&OLPDWH6PDUW�/RDQ�3URJUDP�LQ�$SULO�������,Q�WKH�ÀUVW�
URXQG�RI�IXQGLQJ������UHVLGHQWLDO�SURMHFWV�ZHUH�ÀQDQFHG�DW�LQWHUHVW�UDWHV�RI�������DQG��������
UHVSHFWLYHO\��IRU�WKH�LQFRPH�HOLJLEOH��WD[�H[HPSW��DQG�RSHQ��WD[DEOH��ERQGV��,Q�2FWREHU�������DQ�
DGGLWLRQDO�����UHVLGHQWLDO�SURMHFWV�ZHUH�ÀQDQFHG�DW������DQG�������UHVSHFWLYHO\��39�LV�WKH�PRVW�
SRSXODU�LQYHVWPHQW��ZLWK�����LQVWDOODWLRQV�ÀQDQFHG�YLD�WKH�&OLPDWH6PDUW�SURJUDP�ZLWK������
PLOOLRQ�LQ�JUDQW�IXQGV�DV�RI�6HSWHPEHU�������$IWHU�D�VXFFHVVIXO�ÀUVW�\HDU��%RXOGHU�ODXQFKHG�LWV�
ÀUVW�URXQG�RI�FRPPHUFLDO�3$&(�IXQGLQJ�LQ�-DQXDU\�������)RU�PRUH�LQIRUPDWLRQ��YLVLW� 
www.bouldercounty.org/bocc/cslp.

Additional References and Resources

WEB SITES

U.S. Department of Energy, Weatherization and Intergovernmental Program’s Status Update Page on Pilot 
PACE Financing Programs
www.eere.energy.gov/wip/pace.html

The Vote Solar Initiative
http://votesolar.org/PACE

Vote Solar works with state and local governments to pass enabling legislation and clear the way for PACE financing programs. 
This Web site features case studies, legal analyses, and model requests for proposals (RFPs) for program administrators.
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PUBLICATIONS

Photovoltaics (PV) as an Eligible Measure in Residential PACE Programs: Benefits and Challenges 

National Renewable Energy Laboratory, June 2010

This fact sheet can help policy makers to determine if residential PACE programs should include PV as an eligible 
measure.

Fact sheet: www.nrel.gov/docs/fy10osti/47845.pdf

Transferring PACE Assessments Upon Home Sale 

Lawrence Berkeley National Laboratory, National Renewable Energy Laboratory, Solar America Cities, April 2010

This policy brief analyzes one of the advantages of PACE, which is the option to transfer the special assessment from one 
homeowner to the next when the home is sold. This analysis focuses on the potential for the outstanding lien to affect 
the sales negotiation process, rather than the legal nature of the lien transfer itself.

Policy brief: http://eetd.lbl.gov/ea/emp/reports/ee-policybrief_041210.pdf

Recovery through Retrofit 

Middle Class Task Force, Council on Environmental Quality, Vice President of the United States; Executive Office of the 
President of the United States, October 2009

This report discusses the energy-saving and job-creation opportunities offered by a comprehensive and national energy 
efficiency retrofit program. PACE financing is cited as a primary mechanism to finance this initiative.

Report: www.whitehouse.gov/assets/documents/Recovery_Through_Retrofit_Final_Report.pdf

Guide to Energy Efficiency & Renewable Energy Financing Districts for Local Governments 

Renewable and Appropriate Energy Laboratory (RAEL), University of California, Berkeley. September 2009

This comprehensive guide to PACE programs addresses topics such as financing, marketing, legal issues, and program 
administration. It also contains a number of helpful case studies.

Report: http://rael.berkeley.edu/sites/default/files/old-site-files/2009/FullerKunkelKammen-
MunicipalEnergyFinancing2009.pdf

Renewable and Appropriate Energy Laboratory Financing Seminar Presentations

University of California, Berkeley, April 2009

The RAEL Financing Seminar held in Berkeley, California, featured experts on municipal financing of clean energy. 
Program managers from Berkeley, Palm Desert, and Sonoma County, California, and Boulder, Colorado, discussed their 
experiences with implementing clean energy financing programs, including PACE financing programs.

Set of presentations: http://sites.google.com/site/raelfinancingseminar/Home/ppts
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2.6

Low-Interest Loans
States, utilities, and local governments can use low-interest loans to encourage the adoption of 
renewable energy�WHFKQRORJLHV��$JHQFLHV�DQG�XWLOLWLHV�FDQ�DGPLQLVWHU�D�ORDQ�SURJUDP�GLUHFWO\�
or leverage funds by working with private lenders. Most state loan programs emphasize energy 
HIÀFLHQF\�LPSURYHPHQWV�WKDW�FDQ�LQFOXGH�VRODU��$V�RI�6HSWHPEHU�������DERXW�RQH�WKLUG�RI�WKH�
30 existing renewable energy state loan programs under which solar installations are eligible 
WDUJHW�QRQSURÀW�DQG�SXEOLF�EXLOGLQJV��LQFOXGLQJ�ORFDO�JRYHUQPHQW�EXLOGLQJV�DQG�VFKRROV��
Maximum loan amounts typically are about $1 million for commercial systems and $10,000 to 
$30,000 for residential systems, with varying interest rates and repayment terms from 3 to 20 
years. States typically collaborate with private lenders in administering a program. Utility loan 
programs usually target residential solar installations. Repayment schedules vary and are usually 
determined on an individual project basis, but some utilities offer a repayment term of up to 10 
\HDUV��/RFDO�JRYHUQPHQWV�RIIHU�D�YDULHW\�RI�ORDQ�SURJUDPV��0RVW�PXQLFLSDOLWLHV�DQG�FRXQWLHV�
collaborate with a local bank or community economic development organization to secure 
favorable terms or to structure interest rate buy-downs.

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


Solar Powering Your Community: A Guide for Local Governments   |   January 2011 47

Implementation Tips and Options

o	 Evaluate multiple options for funding loan programs, including the following:

�	 Revolving loan funds

•	 Public benefits funds
•	 Renewable portfolio standard (RPS) alternative compliance payments��$&3V�

�	 Environmental noncompliance penalties

�	 Sale of bonds

�	 $QQXDO�DSSURSULDWLRQV�

o	 ,QFRUSRUDWH�NH\�IHDWXUHV�RI�HIIHFWLYH�ORDQ�SURJUDPV��DV�IROORZV�

�	 $�ORZ�LQWHUHVW�UDWH��ORQJHU�UHSD\PHQW�WHUPV��DW�OHDVW����\HDUV���DQG�PLQLPDO�IHHV

�	 $Q�HDV\�DQG�FRQFLVH�DSSOLFDWLRQ�SURFHVV

�	 Coordination with other state and local programs and relevant stakeholder groups in 
educating the public about solar technologies and to market the loan program

�	 $�PHFKDQLVP�IRU�WUDFNLQJ�WKH�GHWDLOV�RI�SURJUDP�XVH��FRVWV��DQG�HQHUJ\�VDYLQJV�RU�SUR-
duction to enable program evaluation and improvement.

Examples

Maui County, Hawaii: Establishing 0% Interest Loans for Solar Water Heating Systems

Maui Electric Company (MECO) and Maui County teamed up to launch the Maui Solar 
5RRIV�,QLWLDWLYH�WR�LQFUHDVH�WKH�XVH�RI�UHQHZDEOH�HQHUJ\�LQ�WKH�FRXQW\��8QGHU�WKH�LQLWLDWLYH��
MECO offers 0% interest loans for solar water heating (SWH) as well as a $1,000 rebate for 
installations completed by one of its approved solar contractors. Resident homeowners that use 
electric water heaters are eligible and must make a down payment equal to 35% of the system 
cost after MECO’s rebate. The loan program also accepts applications from renters who have 
the property owner’s permission to install an SWH system. Maui County supplies the funds 
DQG�0(&2�DGPLQLVWHUV�WKH�ORDQV��$V�RI�-DQXDU\�������WKH�FRXQW\�KDG�LQYHVWHG����������LQ�
a revolving fund to support the program, with more than 500 families participating in the 
SURJUDP��/RDQ�SD\PHQWV�DUH�EDVHG�RQ�H[SHFWHG�PRQWKO\�HQHUJ\�FRVW�VDYLQJV��$V�SD\PHQWV�
replenish the fund, more applicants can be served. Some of the funds have been designated 
VSHFLÀFDOO\�IRU�KRXVHKROGV�ZLWK�LQFRPH�WKDW·V�OHVV�WKDQ�RU�HTXDO�WR�WKH�DUHD�PHGLDQ�LQFRPH��

BENEFITS State, utility, and local government loan programs encourage customers 
to install solar energy systems by allowing consumers to spread up-
front equipment costs over the life of a loan. These loan programs offer 
lower interest rates, better terms, and lower transaction costs relative to 
private lenders. Loan programs might be more politically viable than cash 
incentives, and they can even become self-sustaining through a revolving 
fund mechanism.

LOW-INTEREST LOANS 2.6
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9LVLW�www.mauielectric.com/portal/site/meco/menuitem.ed4aed221358a44973b5c410c510b1ca/
"YJQH[WRLG I��F�H���H�IF���9JQ9&0����������IHD�5&5'	YJQH[WIPW GHIDXOW	FSVH[WFXU
rchannel=1 for more information. 

Orlando, Florida: Offering Loan Buy-Downs and On-Bill Financing Program

The Orlando Utilities Commission partners with the Orlando Federal Credit Union to offer low-
interest loans for residential solar installations. Customers can borrow up to $7,500 for an SWH 
system at an interest rate of 0% to 4%, depending on the repayment term, which ranges from 3 
to 7 years. Customers can borrow up to $20,000 for a photovoltaic��39��V\VWHP�DW�DQ�LQWHUHVW�
rate of 2.0% to 5.5% over a term ranging from 3 to 10 years. Customers can repay loans over 
WLPH�DV�À[HG�SD\PHQWV�RQ�WKHLU�PRQWKO\�XWLOLW\�ELOOV��7KLV�SURJUDP�FRPSOHPHQWV�WKH�XWLOLW\·V�
production-based incentive��3%,��SURJUDP�IRU�39�DQG�6:+��$V�RI�$SULO����������FXVWRPHUV�
KDG�UHFHLYHG�WKH�ORZ�LQWHUHVW�ORDQV����IRU�39�DQG����IRU�6:+��)RU�PRUH�LQIRUPDWLRQ��JR�WR�
www.ouc.com/en/conservation_initiatives/renewables/solar.aspx.

Additional References and Resources

WEB SITES

Database of State Incentives for Renewables & E�ciency
www.dsireusa.org

This Web site contains a summary of renewable energy loan programs in the United States. DSIREusa.org, maintained 
by the North Carolina State Solar Center in partnership with the Interstate Renewable Energy Council (IREC), is the only 
comprehensive, regularly updated database of state renewable energy incentives in the United States, and also includes 
information on many local incentive programs. The U.S. Department of Energy (DOE) funds this ongoing effort.

PUBLICATIONS

State Clean Energy Policies Analysis: State, Utility, and Municipal Loan Programs 

National Renewable Energy Laboratory, May 2010

This report relies on six in-depth interviews with loan program administrators to provide descriptions of existing loan 
programs. Findings from the interviews are combined with a review of relevant literature to elicit best practices and 
lessons learned.

Report: www.nrel.gov/docs/fy10osti/47376.pdf

Developing an Effective State Clean Energy Program: Clean Energy Loans 

Clean Energy Group and Clean Energy States Alliance, March 2009

This paper summarizes innovative loan approaches and practices that have worked effectively to advance clean energy 
programs at the state level.

Paper: www.cleanenergystates.org/Publications/CESA_Loan_Programs_March09.pdf
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2.7

Group Purchasing
Solar group purchases—or solar aggregation programs—reduce the up-front cost of solar 
installations by giving groups of individuals or businesses a discounted rate for bulk purchases. 
/RFDO�JRYHUQPHQWV�FDQ�RUJDQL]H�customer aggregation programs or help fund or market 
SURJUDPV�UXQ�E\�WKLUG�SDUWLHV��,Q�PRVW�FDVHV��PHPEHUV�RI�D�FRPPXQLW\�LQWHUHVWHG�LQ�LQVWDOOLQJ�
solar are grouped into one purchasing pool, which negotiates a reduced rate from a solar 
provider for the cost of the systems and the installation.

9DULRXV�RUJDQL]DWLRQV�RIIHU�VRODU�JURXS�SXUFKDVHV�WR�ORFDO�UHVLGHQWV��DQG�WKHVH�W\SHV�RI�SXUFKDVHV�
DUH�JURZLQJ�LQ�SRSXODULW\��$QRWKHU�HPHUJLQJ�JURXS�SXUFKDVLQJ�VWUXFWXUH�LV�WKH�´FR‑RSµ�PRGHO��
in which home and business owners in an area come together as a group to secure preferential 
SULFLQJ�IURP�LQVWDOODWLRQ�ÀUPV��

Implementation Tips and Options

o	 Hold informational meetings with neighborhood associations or community groups to 
educate them on solar aggregation programs and to gauge their interest in participating.

o	 Create an online forum for community members interested in participating in such a program.

o	 $VVLVW�WKH�FRPPXQLW\�JURXS�RU�SXUFKDVLQJ�SRRO�ZLWK�SUHSDULQJ�D�UHTXHVW�IRU�SURSRVDO��5)3��
for solar vendors.

o	 Review proposals from solar vendors and determine which best meet the needs of the aggregate 
purchasing pool (factors to consider include best cost, system type, and quality assurance).

o	 Select one or more reputable vendors with a track record of high-quality installations and be 
very clear about the terms of the contract.

Examples

San José, California: Targeting City Employees for Solar Group Buy Program

5HFRJQL]LQJ�WKH�QHHG�IRU�DGGLWLRQDO�ÀQDQFLQJ�WRROV�WR�UHPRYH�WKH�XS�IURQW�FRVW�EDUULHU�RI�JRLQJ�

BENEFITS By participating in a solar group purchasing program, buyers can lower their 
up-front purchase costs for solar energy systems. Such programs can help local 
governments reach solar energy goals faster by accelerating solar purchases.

GROUP PURCHASING 2.7
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VRODU��6DQ�-RVp·V�6RODU�$PHULFD�&LW\�3URJUDP�WHDPHG�XS�ZLWK�WKH�6DQ�-RVp�&UHGLW�8QLRQ�WR�
establish the San José Employee Solar Group Buy Program. San José has more than 6,000 
employees and retirees and wants to enable all staff to lead by example. The program and credit 
union partnership has assisted an employee group in organizing a grassroots effort that offers a 
ORZ�LQWHUHVW�KRPH�HTXLW\�ORDQ��DV�ORZ�DV��������DQG�WKH�EHQHÀW�RI�YROXPH�SXUFKDVLQJ��$V�D�UHVXOW��
city employees and retirees who are also credit union members are participating in this innovative 
SURJUDP��ZKLFK�LV�WKH�ÀUVW�RI�LWV�NLQG�LQ�WKH�8QLWHG�6WDWHV��7KH�SURJUDP�LV�XQLTXH�EHFDXVH�LW

�	 (QDEOHV�UHDFKLQJ�D�ODUJH�QXPEHU�RI�SHRSOH�ZKR�VKDUH�D�FRPPRQ�ZRUNSODFH�DQG�ÀQDQFLDO�
institution 

�	 Welcomes participants from different areas of the city to the group (this differs from other 
JURXS�EX\�PRGHOV�WKDW�DUH�FLW\�VSHFLÀF�

�	 3LRQHHUV�WKH�ÀUVW�JURXS�EX\�LQ�&DOLIRUQLD�IRU�VRODU�WKHUPDO�V\VWHPV

�	 Remains independent of the city’s or credit union’s procurement processes. 

The partnership has also lent its combined technical and strategic expertise to help group 
members organize a competitive bid process, an independent evaluation committee, and a 
UHYLHZ�SURFHVV�WR�VHOHFW�YHQGRUV��$V�RI�$XJXVW�������WKH�VHOHFWHG�YHQGRUV�RIIHUHG�WKH�ORZHVW�
pricing in California for photovoltaic��39��DQG�solar water heating (SWH) systems (40% off 
current market cost). The greater the participation, the lower the pricing schedule (up to 50% off 
WKH�FXUUHQW�PDUNHW�FRVW���$�VHULHV�RI�ZRUNVKRSV�DOORZHG�JURXS�SDUWLFLSDQWV�WR�REWDLQ�LQIRUPDWLRQ�
from the selected vendors and also garnered interest from prospective program participants. 

Portland, Oregon: Coordinating Community-Based Volume Purchasing Campaigns

3RUWODQG�LV�SDUWQHULQJ�ZLWK�VHYHUDO�QHLJKERUKRRG�FRDOLWLRQ�RIÀFHV�WR�RIIHU�SURJUDPPDWLF�DQG�
technical support for neighborhood-based volume purchasing campaigns. Solarize Portland 
creates an easy, streamlined process for going solar with consistent pricing offered for a limited 
time. To help ensure that the grassroots campaigns are professionally run, Portland helps with 
program design, technical support for the neighborhoods in selecting solar contractors, and 
communication and outreach materials. The city also helps coordinate and deliver educational 
ZRUNVKRSV�DERXW�WKH�YROXPH�SXUFKDVLQJ�FRQFHSWV�DQG�WKH�EHQHÀWV�RI�VRODU�HQHUJ\��)RU�PRUH�
information, visit www.portlandonline.com/bps/solarize.

San Francisco, California: Assisting Neighborhood Group Purchases

San Francisco’s Department of the Environment works directly with local communities to 
IDFLOLWDWH�VRODU�JURXS�SXUFKDVHV��2UJDQL]HUV�IURP�QHLJKERUKRRGV��LQFOXGLQJ�3UHFLWD�9DOOH\�
Neighbors (100 households), Cathedral Hill (4 multitenant buildings), and St. Francis Woods 
(30 households), approached the city for assistance in obtaining preferential pricing from solar 
installers. The city supplied information on solar aggregation and assisted the communities in 
preparing RFPs for solar installers. The city also worked with One Block Off the Grid (1BOG), 
a program that organizes residential group purchases of solar energy systems, to get its program 
started in San Francisco. The city helped 1BOG prepare an RFP that went out to all of the solar 
installers that serve San Francisco. Because of its success in San Francisco, 1BOG has now 
expanded nationwide.
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2.8

Community Solar
Traditionally, installing photovoltaic��39��V\VWHPV�KDV�EHHQ�H[DPLQHG�LQ�WKH�FRQWH[W�RI�D�VLQJOH�
SURMHFW�ZLWK�RQH�RZQHU��:LWK�WKH�HPHUJHQFH�RI�D�´FRPPXQLW\�VRODUµ�SURMHFW�WUHQG��D�VLQJOH�ODUJH�
39�V\VWHP�LV�LQVWDOOHG��XVXDOO\�LQ�FRRUGLQDWLRQ�ZLWK�WKH�ORFDO�PXQLFLSDO�XWLOLW\��&RPPXQLW\�
members either claim proportional ownership in the system or subscribe to representational 
´VKDUHV�µ�*LYHQ�WKH�EHQHÀWV�DVVRFLDWHG�ZLWK�HFRQRPLHV�RI�VFDOH��FRPPXQLW\�SURMHFWV�FDQ�
UHGXFH�WKH�FRVW�RI�39�V\VWHPV�RQ�D�SHU�ZDWW�EDVLV��7KHVH�SURMHFWV�FDQ�DOVR�H[SDQG�DFFHVV�WR�
solar electricity because individuals who don’t own property or whose property doesn’t receive 
DGHTXDWH�VXQOLJKW�WR�PDNH�D�39�V\VWHP�SUDFWLFDO�FDQ�VWLOO�LQYHVW�LQ�D�FRPPXQLW\�VRODU�SURMHFW��
This type of program can enable renters and condominium owners (among others) to have a 
VWDNH�LQ�D�WDQJLEOH��ORFDO�39�LQVWDOODWLRQ��

Participants in a community solar program can receive virtual net-metering�EHQHÀWV�LQ�
H[FKDQJH�IRU�WKHLU�ÀQDQFLDO�FRQWULEXWLRQ�WR�D�VRODU�SURMHFW��7KLV�FRQWULEXWLRQ�FDQ�WDNH�WKH�IRUP�
RI�DQ�XS�IURQW�SXUFKDVH�RI�39�SDQHOV�RU�D�PRQWKO\�FKDUJH�RQ�WKH�FXVWRPHU·V�XWLOLW\�ELOO��$V�WKH�
community solar system generates electricity—which is typically fed directly into the grid—
the participants get a utility-bill credit or some other agreed-on form of compensation for the 
HOHFWULFLW\�WKHLU�VKDUH�RI�WKH�V\VWHP�SURGXFHV��,Q�FHUWDLQ�FDVHV��XWLOLWLHV�JXDUDQWHH�D�PLQLPXP�
amount of production under virtual net metering to encourage participation in the project. 
There could also be alternatives to virtual net metering, such as a separate payment from the 
utility for the electricity generated by the community solar project.

For the most part, the tax credits normally associated with solar installations are not available 
to participants in a community solar program. Some encouraging examples are found at the 
state level, however, where certain incentives are made available to members of a community 
VRODU�SURMHFW��,Q�:DVKLQJWRQ�6WDWH��SDUWLFLSDQWV�LQ�D�FRPPXQLW\�VRODU�SURJUDP�DUH�HOLJLEOH�WR�
receive production-based incentives��3%,V��RI�XS�WR��������SHU�SDUWLFLSDQW�SHU�\HDU�WKURXJK�
������,Q�8WDK��FRPPXQLW\�VRODU�SDUWLFLSDQWV�FDQ�WDNH�WKH�����VWDWH�LQFRPH�WD[�FUHGLW��$V�
interest in community solar programs grows, the additional incentives available to single-owner 
solar installations will also, ideally, be available to participants in community solar projects.

Depending on how a community solar program is structured, certain issues arising from federal 
DQG�VWDWH�VHFXULWLHV�ODZV�FRXOG�EH�UHOHYDQW��,I�DQ�DFWXDO�RZQHUVKLS�VWDNH�LQ�D�FRPPXQLW\�VRODU�
SURMHFW�LV�VROG�WR�SDUWLFLSDQWV�ZLWK�WKH�H[SHFWDWLRQ�RI�VRPH�ÀQDQFLDO�UHWXUQ�RQ�WKLV�LQYHVWPHQW��
the project might need to be registered as a security. Typically, community leaders would prefer 
to avoid this process, which is why community solar projects are often legally owned by the 
XWLOLW\�LQVWHDG�RI�E\�WKH�SURJUDP�SDUWLFLSDQWV�WKHPVHOYHV��,Q�DQ\�FDVH��KDYH�DQ�DWWRUQH\�UHYLHZ�
the proposed structure before launching a community solar program. 
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,I�D�FRPPXQLW\�VRODU�SURJUDP�LV�QRW�IHDVLEOH�LQ�D�FRPPXQLW\��FRQVLGHU�HQFRXUDJLQJ�VRODU�LQ�WKH�
local utility’s green pricing program. Green pricing programs allow utility customers to pay a 
premium on their utility bill to support renewable energy generation. This is another attractive 
option for residents and businesses that are unable to install solar on their own properties. 

Implementation Tips and Options

o	 Survey the sectors of the community that would have the most interest in participating in 
D�SURMHFW�WR�JDXJH�LQWHUHVW��ZLOOLQJQHVV�WR�SD\��DQG�H[SHFWDWLRQV�RI�EHQHÀWV��/HDUQ�ZKHWKHU�
SURVSHFWLYH�SDUWLFLSDQWV�DUH�LQWHUHVWHG�LQ�D�SRVLWLYH�ÀQDQFLDO�UHWXUQ�RU�LI�WKH\·UH�ZLOOLQJ�WR�
support the project regardless of whether the economics are in their favor. 

o	 Make sure that the utility is engaged from the start, because it’s a primary participant in 
WKH�SURMHFW��0XQLFLSDO�XWLOLWLHV�RIWHQ�KDYH�JUHDWHU�ÁH[LELOLW\�WR�SXUVXH�XQLTXH�SURMHFWV��
Determine whether the utility will own and maintain the system or if another model would 
work better in the community. 

o	 'HWHUPLQH�ZKDW�ÀQDQFLDO�LQFHQWLYHV�DUH�DYDLODEOH��RU�FRXOG�EH�PDGH�DYDLODEOH��WR�
participants in the program, including the ability to net meter virtually.

o	 Design a program that includes community input so that there’s demand once it’s launched. 

o	 Decide whether the project will simply be located where physical conditions (solar 
resource, grid connection) are optimal or if public awareness and visibility also play a factor 
LQ�VLWLQJ�WKH�39�V\VWHP�

o	 Have an attorney review the proposed program structure with an eye toward any potential 
VHFXULWLHV�LVVXHV��,I�QRW�VWUXFWXUHG�SURSHUO\��D�FRPPXQLW\�VRODU�SURMHFW�FRXOG�EH�FRQVLGHUHG�
D�ÀQDQFLDO�LQYHVWPHQW�RSSRUWXQLW\�ZKLFK�PLJKW�PDNH�LW�VXEMHFW�WR�VWDWH�DQG�IHGHUDO�
6HFXULWLHV�UHJXODWLRQV��&DUH�VKRXOG�EH�WDNHQ�WR�DYRLG�WKLV�DV�LW�LPSOLHV�VLJQLÀFDQW�UHSRUWLQJ�
requirements and potential liability for the project sponsors.

Examples

Sacramento, California: Subscribing to “Shares” in a Utility-Scale Photovoltaic System

,Q�-XO\�������WKH�6DFUDPHQWR�0XQLFLSDO�8WLOLW\�'LVWULFW��608'��ODXQFKHG�DQ�LQQRYDWLYH�JUHHQ�
SULFLQJ�SURJUDP�FDOOHG�6RODU6KDUHV��7KH�SURJUDP��WKH�ÀUVW�RI�LWV�NLQG��DOORZV�FXVWRPHUV�WR�
SXUFKDVH�D�SRUWLRQ�RI�WKH�VRODU�HQHUJ\�JHQHUDWHG�E\�D���PHJDZDWW�39�LQVWDOODWLRQ�LQ�6DFUDPHQWR�
County. SMUD purchases the output of the third-party-owned system and resells it to SolarShares 
FXVWRPHUV�IRU�D�À[HG�PRQWKO\�IHH�EDVHG�RQ�FXVWRPHU�HOHFWULFLW\�XVDJH�DQG�WKH�VL]H�RI�WKH�EORFN�WKH\�

BENEFITS Community solar projects create an opportunity to invest in solar energy 
for many people who can’t currently install a PV system on their own 
rooftop. Virtual net metering enables participants to receive utility-bill 
credits or some other agreed-on form of compensation for the electricity 
produced by their share of the system. Participation levels in a community 
solar project can be tailored to meet different needs and budgets.

COMMUNITY SOLAR2.8
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choose to purchase. Customers can buy the output of 0.5-kilowatt increments up to 4 kilowatts. 
Participants currently spend an extra $4 to $50 on their electric bill each month, and SMUD 
credits the value of that generation to each participant’s energy bill through virtual net metering. 
7KH�SURJUDP�VROG�RXW�WKH�LQLWLDO���PHJDZDWW�39�V\VWHP�LQ�WKH�ÀUVW���PRQWKV��DQG�HQUROOPHQW�KDV�
remained stable at about 700 participants. The following Web site has details on the district’s 
SolarShares program: www.smud.org/en/community-environment/solar/pages/solarshares.aspx.

St. George, Utah: Setting the SunSmart Community Solar Program in Place

St. George’s Energy Services Department (a municipal utility) and Dixie Escalante (a 
QHLJKERULQJ�HOHFWULF�FRRSHUDWLYH��WRJHWKHU�LQDXJXUDWHG�D�����NLORZDWW�FRPPXQLW\�39�V\VWHP��
:LWK�QHZ�IXQGV�DYDLODEOH�IURP�WKH�$PHULFDQ�5HLQYHVWPHQW�DQG�5HFRYHU\�$FW�RI�������WKH�
V\VWHP�LV�VODWHG�WR�PRUH�WKDQ�GRXEOH�ZLWK�WKH�DGGLWLRQ�RI�DQRWKHU�����NLORZDWWV��7KH�39�V\VWHP�
will be expanded in 100-kilowatt increments based on demand.

Residents of the city of St. George and surrounding areas served by Dixie Escalante can 
purchase units in the SunSmart program in 0.5- and 1-kilowatt increments for $3,000 and 
$6,000, respectively, up to 4 kilowatts per customer. The participants own their shares for 19 
years, at which point the city will determine whether to extend the program and, if so, whether 
DQ\�HTXLSPHQW�UHSDLUV�DUH�QHFHVVDU\��$Q\�UHSDLU�FRVWV�ZLOO�EH�SDVVHG�RQ�WR�SURJUDP�SDUWLFLSDQWV�
who renew their participation. Each month, customers receive kilowatt-hour credits on their 
XWLOLW\�ELOOV��UHSUHVHQWLQJ�WKH�DPRXQW�RI�HOHFWULFLW\�JHQHUDWHG�E\�WKHLU�VKDUH�RI�WKH�39�V\VWHP��
The credit is calculated at the retail rate of electricity (i.e., true net metering). The RECs 
associated with the project go to the city utility.

One unique aspect of the SunSmart program is that participants can take advantage of the 25% 
VWDWH�WD[�FUHGLW�DYDLODEOH�IRU�39�DORQJ�ZLWK�6W��*HRUJH·V�VRODU�UHEDWH�RI����ZDWW�XS�WR���NLORZDWWV�
(participants cannot, however, receive the federal investment tax credit). The interesting 
WKLQJ�DERXW�WKLV�WD[�SROLF\��UHSRUWHGO\�WKH�ÀUVW�RI�LWV�NLQG�LQ�WKH�FRXQWU\��LV�WKDW�WKH�WD[�FUHGLW�
LV�IRU�D�39�SURMHFW�WKDW�WKH�SURJUDP�SDUWLFLSDQW�GRHV�QRW�IXOO\�RZQ�DQG�LV�QRW�ORFDWHG�RQ�KLV�RU�
KHU�SULYDWH�SURSHUW\��$V�VXFK��SDUWLFLSDQWV�ZKR�PRYH�WR�DQRWKHU�KRPH�LQ�6W��*HRUJH�FDQ�HLWKHU�
transfer their share to their new address or sell it with the old home. For more information on the 
program, see http://sgsunsmart.com/index.htm.

Additional References and Resources

PUBLICATIONS

Community Renewables: Model Program Rules 

Interstate Renewable Energy Council, November 2010

This guide provides an overview of best practices in facilitating coinvestment in local renewable power facilities and 
outlines model community solar program rules.

Date, author, description stay the same.

Report: 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
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2.9

Property and Sales Tax Incentives
Property tax incentives for solar energy systems include exemptions, tax abatements, and tax 
credits. Sales tax incentives include exemptions from—or refunds of—sales tax for purchasing 
DQG�LQVWDOOLQJ�VRODU�HQHUJ\�FRPSRQHQWV�DQG�V\VWHPV��$V�RI�6HSWHPEHU����������VWDWHV�SOXV�3XHUWR�
Rico offer property tax incentives for solar projects, and as of December 2010, 21 states plus 
3XHUWR�5LFR�KDYH�VDOHV�WD[�LQFHQWLYHV�LQ�SODFH��$OWKRXJK�SURSHUW\�WD[HV�FDQ�EH�OHYLHG�DW�WKH�VWDWH��
county, municipal, or school district level, nearly all property tax dollars are collected at the local 
government level. State legislatures, however, set overall property tax policy and processes. 
,Q�VWDWHV�ZKHUH�ORFDO�JRYHUQPHQWV�KDYH�WKH�DXWKRULW\�WR�RIIHU�SURSHUW\�WD[�LQFHQWLYHV��D�ORFDO�
government could use this authority to insulate residents and businesses from higher property 
WD[HV�WKDW�PLJKW�UHVXOW�IURP�LQVWDOOLQJ�VRODU�RQ�WKHLU�SURSHUWLHV��/RFDO�JRYHUQPHQWV�FDQ�SURYLGH�DQ�
DGGLWLRQDO�LQFHQWLYH�IRU�VRODU�LQVWDOODWLRQV�E\�RIIHULQJ�D�VLJQLÀFDQW�SURSHUW\�WD[�DEDWHPHQW�RU�FUHGLW��

Sales tax exemptions reduce the investment costs associated with solar systems. Because 
WKH�H[HPSWLRQV�DUH�W\SLFDOO\�QRW�VLJQLÀFDQW�HQRXJK�WR�UHGXFH�FRVWV�GUDVWLFDOO\��WKHVH�W\SHV�RI�
incentives work best in places where complementary policies are in place to reduce the costs 
RI�VRODU�HTXLSPHQW�DQG�LQVWDOODWLRQ��$OWKRXJK�VWDWH�OHJLVODWXUHV�KDYH�WKH�DXWKRULW\�WR�LPSOHPHQW�
state sales tax policy, local governments may control a portion of sales taxes.
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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 
HTXLSPHQW�LQ�WKH�SURSHUW\·V�WD[�YDOXDWLRQ��$OWKRXJK�WKH�GXUDWLRQ�RI�PRVW�SURSHUW\�WD[�LQFHQWLYHV�
LV�LQGHÀQLWH��D�IHZ�VWDWHV�DOORZ�WKH�WD[�EUHDN�IRU�RQO\�D�OLPLWHG�SHULRG��UDQJLQJ�IURP���\HDUV�
LQ�,RZD�DQG�1RUWK�'DNRWD�WR����\HDUV�LQ�0DVVDFKXVHWWV��:LWK�D�IHZ�H[FHSWLRQV��WKHVH�SROLFLHV�
apply to all types of buildings, to both solar water heating (SWH) and photovoltaic��39��
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% 
DQG�����)LYH�VWDWHV�GRQ·W�KDYH�D�VDOHV�WD[��$UNDQVDV��'HODZDUH��0RQWDQD��1HZ�+DPSVKLUH��DQG�
Oregon). Thirty-six states also allow sales tax at the county, municipal, or special district level, 
adding between 1% and 8% in sales tax.

,Q�VRPH�FDVHV��VWDWHV�KDYH�JUDQWHG�ORFDO�JRYHUQPHQWV�WKH�DXWKRULW\�WR�RIIHU�H[HPSWLRQV�IURP�
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 
RI�VRODU�HQHUJ\�HTXLSPHQW��%X\HUV�W\SLFDOO\�SUHVHQW�D�FHUWLÀFDWH�RI�H[HPSWLRQ�WR�WKH�VHOOHU��
The seller retains the form to verify to the state that the sale was exempt from taxation. The 
H[FHSWLRQ�LV�,GDKR��ZKHUH�FRQVXPHUV�JHW�D�VDOHV�WD[�UHIXQG�LQVWHDG�RI�DQ�XS�IURQW�H[HPSWLRQ��

PROPERTY AND SALES TAX INCENTIVES2.9
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Kentucky, Ohio, Utah, and Wyoming restrict the sales tax exemption to commercial buildings or 
to systems that meet certain minimum size requirements. Massachusetts and New York, on the 
other hand, offer the incentive only for residential systems. 

Implementation Tips and Options

o	 Evaluate whether or not property and/or sales taxes are a barrier to the development of a 
local solar market. Property tax rates and incentives can particularly affect the economic 
viability of power purchase agreement��33$��SURMHFWV�EHFDXVH�WKH�WKLUG�SDUW\�RZQHUV�RI�
WKH�39�V\VWHPV�DEVRUE�WKHVH�FRVWV�DQG�ZLOO�QHHG�WR�SDVV�WKHP�RQ�WR�WKH�V\VWHP�KRVW�LQ�WKH�
IRUP�RI�D�KLJKHU�33$�SULFH��

o	 Determine whether the local jurisdiction is authorized to offer property and sales tax 
incentives. 

o	 Find out if there is a precedent for reducing property taxes on solar energy systems in the 
county and state.

o	 &RQVLGHU�DSSO\LQJ�WD[HV�RQ�MXVW�D�SRUWLRQ�RI�WKH�LQVWDOOHG�FRVWV�UDWKHU�WKDQ�WKH�HQWLUH�39�
installation. 

o	 Realize that in most cases offering a sales tax exemption for solar systems will not decrease 
sales tax revenues compared to past years but will simply not increase those revenues as 
more and more solar systems are installed.

o	 Establish separate property tax incentives for small- and large-scale solar installations.

o	 ,I�FRPPXQLW\�OHDGHUV�GHFLGH�WR�WD[�VRODU�V\VWHPV��FRQVLGHU�VHWWLQJ�DVLGH�D�SRUWLRQ�RI�WKH�
UHYHQXH�WR�LQYHVW�LQ�HQHUJ\�HIÀFLHQF\�RU�UHQHZDEOH�HQHUJ\�SURMHFWV��HLWKHU�GLUHFWO\�RU�
through an incentive or loan program.

Examples

Boulder, Colorado: Providing City Sales Tax Rebates for Solar Energy Equipment

The city of Boulder applies a portion of sales tax paid on solar energy equipment to a fund for 
solar system sales tax rebates in the ClimateSmart Solar Grant Fund. This fund supports both 
39�DQG�6:+�V\VWHPV�RQ�KRXVLQJ�LQ�WKH�FLW\·V�SHUPDQHQWO\�DIIRUGDEOH�KRXVLQJ�SURJUDP�DQG�RQ�
WKH�IDFLOLWLHV�RI�QRQSURÀW�HQWLWLHV�RSHUDWLQJ�LQ�WKH�FLW\�

BENEFITS Property tax incentives for solar projects can encourage customers to 
install these technologies by reducing overall project costs. Sales tax 
incentives can encourage solar installations by reducing equipment costs. 
And when a local sales tax exemption is combined with state sales tax 
exemptions, a solar energy system becomes even more affordable for 
residents and business owners.

PROPERTY AND SALES TAX INCENTIVES 2.9
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New York City, New York: Offering Property Tax Abatement for Photovoltaic Systems

1HZ�<RUN�&LW\�DOORZV�SURSHUW\�RZQHUV�WR�GHGXFW�������RI�39�LQVWDOODWLRQ�H[SHQGLWXUHV�IURP�
their total real property taxes. Property owners who install solar energy systems can take the 
GHGXFWLRQ�DQQXDOO\�IRU���\HDUV��ZLWK�D�WRWDO�WD[�EHQHÀW�RI�XS�WR�����RI�WKH�LQVWDOOHG�V\VWHP�
FRVW��,Q�HIIHFW��WKLV�LQFHQWLYH�LV�VLPLODU�WR�DQ�investment tax credit��,7&���LW�GLIIHUV�LQ�WKDW�
WKH�WD[�EHQHÀWV�DUH�UHFRXSHG�WKURXJK�UHGXFHG�SURSHUW\�WD[HV�RQ�WKH�KRVW�SURSHUW\�LQVWHDG�RI�
WKURXJK�UHGXFHG�LQFRPH�WD[HV��7KH�ÀUVW�\HDU�WKH�WD[�DEDWHPHQW�ZDV�RIIHUHG����DSSOLFDWLRQV�
were accepted for 115 kilowatts of solar; 25 applications were accepted the second year (2009) 
WRWDOLQJ�����NLORZDWWV��,Q������WKH�DEDWHPHQW�ZLOO�EHJLQ�WR�SKDVH�RXW�DQG�LV�VFKHGXOHG�WR�H[SLUH�
at the end of 2013. 

New York State: Offering State Sales Tax Exemption for Solar Energy Equipment

New York State allows both homeowners and those renting a home, apartment, or condominium 
to apply for a sales tax exemption for solar energy systems. The state also authorizes cities and 
counties (including New York City) to grant this exemption from their local sales taxes. The 
New York Department of Taxation and Finance publishes a variety of sales tax reports detailing 
tax rates and exemptions for local governments across the state, including those for solar 
equipment.

Additional References and Resources

WEB SITES

Database of State Incentives for Renewables & E�ciency
www.dsireusa.org/solar/incentives/index.cfm?EE=1&RE=1&SPV=1&ST=1&searchtype=Property&solarportal=1&sh=1 

and www.dsireusa.org/incentives/index.cfm?SearchType=Sales&EE=0&RE=1

These pages of the DSIRE Web site include a full listing of property and sales tax incentives for renewable energy in 
the United States. DSIREusa.org, maintained by the North Carolina State Solar Center in partnership with the Interstate 
Renewable Energy Council (IREC), is the only comprehensive, regularly updated database of state renewable energy 
incentives in the United States, and also includes information on many local incentive programs. The U.S. Department of 
Energy (DOE) funds this ongoing effort.

States Advancing Solar
www.statesadvancingsolar.org

States Advancing Solar is an initiative of the Clean Energy Group, a nonprofit advocacy group working on clean energy 
and climate change issues. The Web site explains many financial incentives, including sales and property tax incentives.
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3.0                                                                   

UPDATING AND ENFORCING  
LOCAL RULES AND REGULATIONS
The legal and regulatory framework in a community forms the foundation for building a 
sustainable solar infrastructure. Effective and streamlined local rules and regulations help 
UHGXFH�LQVWDOODWLRQ�FRVWV�DQG�FDQ�VLJQLÀFDQWO\�LPSURYH�WKH�PDUNHW�HQYLURQPHQW�IRU�VRODU�HQHUJ\�
technologies. State and local governments have overlapping authority in some regulatory areas; 
RWKHU�DUHDV�IDOO�H[FOXVLYHO\�XQGHU�ORFDO�MXULVGLFWLRQ��,Q�IDFW��VRPH�RI�WKH�PRVW�FULWLFDO�EDUULHUV�WR�
widespread adoption of solar energy can be removed only by local governments. 

This section will help community leaders identify which rules and regulations are in place 
in their community, and where they can make improvements to accelerate solar energy 
GHYHORSPHQW��7KH�FKDUW�EHORZ�VKRZV�ZKLFK�RI�WKH����6RODU�$PHULFD�&LWLHV�KDYH�XQGHUWDNHQ�
each of these activities and allows communities to assess their own efforts in these areas. 

3.0

A 100 kW 
system on single 
axis trackers 
on a reservoir 
deck featured in 
Tucson, Arizona. 
(City of Tucson/ 
PIX18040)
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3.1

Solar Access and Solar Rights Laws
To harness the sun’s energy, a property owner must have access to sunlight and have the right 
to install a solar energy system that converts that sunlight into usable energy. Solar access is 
most commonly protected through solar easements or ordinances, and solar rights typically 
must be granted by statute or ordinance. Solar access and solar rights are important issues for 
local governments to address because—despite the growing support for solar energy at state 
and local levels—many consumers still encounter local ordinances or homeowners’ association 
rules that prohibit or restrict solar energy system installation. Owners of existing systems can 
also face challenges when their solar equipment is shaded by growing trees or new structures on 
neighboring propertie.

$V�RI�6HSWHPEHU����������VWDWHV�DQG�WKH�8�6��9LUJLQ�,VODQGV�SURWHFW�VRODU�DFFHVV�RU�VRODU�ULJKWV�
�VHH�PDS���/RFDO�JRYHUQPHQWV�DOVR�KDYH�WKH�DXWKRULW\�WR�DGRSW�SROLFLHV�WKDW�VXSSRUW�VRODU�
access and solar rights. Solar access can be protected through solar easements, which are 
OHJDO�DJUHHPHQWV�WKDW�SURWHFW�DFFHVV�WR�VXQOLJKW�RQ�D�SURSHUW\��$FFHVV�WR�VXQOLJKW�PHDQV�WKDW�
one property can continue receiving sunlight across property lines without obstruction from 
landscaping or structures on a neighboring property. Easements can be creatively negotiated to 

SOLAR ACCESS AND SOLAR RIGHTS LAWS3.1
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KDYH�ÁH[LEOH�FRQGLWLRQV�DQG�WHUPV��LQFOXGLQJ�SRWHQWLDO�FRPSHQVDWLRQ�UHTXLUHPHQWV�LI�D�QHLJKERU�
interferes with access to sunlight. Solar easements are typically transferred with the property 
WLWOH��DQG�GRQ·W�WHUPLQDWH�XQOHVV�VSHFLÀHG�E\�WKH�HDVHPHQW·V�FRQGLWLRQV��6RODU�HDVHPHQWV�DUH�
usually voluntary, which limits their effectiveness because system owners have no guarantee of 
an agreement with a neighbor.

/RFDO�JRYHUQPHQWV�FDQ�FUHDWH�PRUH�SURDFWLYH�VRODU�HDVHPHQW�SURFHVVHV�WR�KHOS�SURWHFW�VRODU�
access, such as a solar access permit�VWUXFWXUH��,Q�WKLV�PRGHO��D�VRODU�HDVHPHQW�LV�DXWRPDWLFDOO\�
FUHDWHG�ZKHQ�D�SURSHUW\�RZQHU�UHFHLYHV�D�SHUPLW�WR�LQVWDOO�D�VRODU�HQHUJ\�V\VWHP��/RFDO�
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 
ORFDO�JRYHUQPHQW�RUGLQDQFHV�DQG�EXLOGLQJ�FRGHV��RQ�VRODU�HQHUJ\�V\VWHP�LQVWDOODWLRQ��$ERXW�
a dozen states have passed solar rights laws. The laws vary in the types of buildings covered, 
WKHLU�DSSOLFDELOLW\�WR�QHZ�YHUVXV�H[LVWLQJ�FRQVWUXFWLRQ��DQG�WKH�HQIRUFHPHQW�RI�ULJKWV��9DJXH�RU�
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 
VRODU�HQHUJ\�V\VWHP�LQVWDOODWLRQ��,Q�PDQ\�FDVHV��D�FRPPXQLW\�FDQ�PRGLI\�WKHVH�RUGLQDQFHV�
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.
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o	 Conduct outreach and make an information center available to educate residents, 
businesses, and homeowners’ associations about solar access and solar rights.

o	 ,QFOXGH�WKH�IROORZLQJ�HOHPHQWV�ZKHQ�GHYHORSLQJ�VRODU�ULJKWV�SROLFLHV�DQG�RUGLQDQFHV�

�	 'HÀQH�WKH�W\SH�RI�VRODU�HQHUJ\�HTXLSPHQW�SURWHFWHG�E\�WKH�ODZ��H�J���photovoltaics 
>39@��solar water heating [SWH], or solar space heating and cooling).

�	 6HW�D�FOHDU�DQG�TXDQWLÀDEOH�VWDQGDUG�IRU�ZKDW�FRQVWLWXWHV�DQ�XQUHDVRQDEOH�UHVWULFWLRQ�
RQ�VRODU�HQHUJ\�V\VWHPV��$�UHVWULFWLRQ�WKDW�LQFUHDVHV�WKH�FRVW�RI�D�V\VWHP�E\������IRU�
example, could be considered unreasonable.

�	 'HÀQH�WKH�W\SHV�RI�VWUXFWXUHV�FRYHUHG�E\�WKH�ODZ��H�J���FRPPHUFLDO�EXLOGLQJV��UHVLGHQFHV�
including single-family homes and multitenant complexes, garages, and other struc-
tures).

�	 $ZDUG�FRVWV�DQG�UHDVRQDEOH�OHJDO�IHHV�WR�WKH�SUHYDLOLQJ�SDUW\�IRU�FLYLO�DFWLRQV�ZLWK�
homeowners’ associations.

�	 Don’t restrict solar energy systems because of aesthetics.

Examples

Ashland, Oregon: Protecting Solar Access Through Setbacks and Permits

,Q�������$VKODQG�SDVVHG�RQH�RI�WKH�ÀUVW�FLW\ZLGH�VRODU�DFFHVV�SURWHFWLRQ�RUGLQDQFHV�LQ�WKH�
United States. This ordinance contains solar setback provisions designed to ensure that shadows 
at a northern property line don’t exceed a certain height, depending on the zone in which the 
property is located. The ordinance allows for a 16-foot shadow at the northern property line 
of commercial properties and a 6-foot shadow along the same property line of residential 
SURSHUWLHV��,Q�DGGLWLRQ��SURSHUW\�RZQHUV�FDQ�DSSO\�IRU�D�VRODU�DFFHVV�SHUPLW�IRU�SURWHFWLRQ�IURP�
shading by vegetation.

Madison, Wisconsin: Allowing Solar Energy Systems in Historic Districts

Madison formerly prohibited solar installations in some historic districts on the grounds that 
´VRODU�DSSDUDWXV�LV�QRW�FRPSDWLEOH�ZLWK�WKH�KLVWRULF�FKDUDFWHU�RI�WKH�GLVWULFW�µ�,Q�RWKHU�GLVWULFWV��
solar could be denied based solely on aesthetics. These provisions were actually illegal, based on 
state statutes. The city amended its ordinance to allow solar installations in historic districts and 
created a permitting process for solar installations in these districts and on landmark properties. 
The new ordinance allows for an easy staff-level permit as opposed to a more cumbersome 
committee approval process.
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Additional References and Resources

WEB SITES

Database of State Incentives for Renewables & E�ciency
www.dsireusa.org/solar/incentives/index.cfm?EE=1&RE=1&SPV=1&ST=1&searchtype=Access&solarportal=1&sh=1

This page of the DSIRE Web site includes a full listing of state and local solar access laws in the United States. DSIREusa.
org, maintained by the North Carolina State Solar Center in partnership with the Interstate Renewable Energy Council 
(IREC), is the only comprehensive, regularly updated database of state renewable energy incentives in the United States, 
and also includes information on many local incentive programs. The U.S. Department of Energy (DOE) funds this 
ongoing effort.

Rules, Regulations, and Policies: Solar Access Laws
www.statesadvancingsolar.org/policies/policy-and-regulations/solar-access-laws

States Advancing Solar is a Clean Energy Group initiative. The objective is to supply information and assistance to state 
policy makers and renewable energy programs in developing effective solar programs. The Web site contains a section 
on solar policies, rules, and regulations, including solar access laws.

PUBLICATIONS

Shadows on the Cathedral: Solar Access Laws in a Different Light

Troy A. Rule, University of Missouri School of Law, 2010

This article applies Calabresi and Melamed’s “Cathedral” framework of property rules and liability rules to compare and 
analyze existing solar access laws and to evaluate a model solar access statute recently drafted under funding from DOE.

Article: http://ssrn.com/abstract=1466224

Renewable Energy and the Neighbors

Troy A. Rule, University of Missouri School of Law, 2010

This article analyzes conflicts between states and communities over land use laws that restrict distributed renewable 
energy. Framing these conflicts as clashes over scarce “entitlements” to regulate, the article explores the possibility of 
using liability rule-like approaches to more efficiently allocate these entitlements between states and local governments.

Article: http://ssrn.com/abstract=1649090

Solar Access: Recommendations for the City and County of Denver (Draft)

Prepared by Hannah Muller for GreenPrint Denver, March 2009

This report gives an overview of solar access and solar rights issues and recommends ordinances and enforcement 
mechanisms for Denver.

Report: www.solaramericacommunities.energy.gov/PDFs/Solar_Access_Recommendations_City_And_County_Of_Denver.pdf

A Comprehensive Review of Solar Access Law in the United States: Suggested Standards for a Model Statute 
and Ordinance

Solar America Board for Codes and Standards, October 2008

The Solar America Board for Codes and Standards (Solar ABCs) is a DOE-funded central body created to address solar 
codes and standards issues. This comprehensive review of solar access law across the United States suggests standards 
for a model statute and ordinance.

Report: www.solarabcs.org/solaraccess/Solaraccess-full.pdf
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BENEFITS Creating solar-ready guidelines and promoting energy efficiency at the 
outset can help make future solar installations easier and more cost 
effective.

3.2

Solar-Ready Building Guidelines
/RFDO�JRYHUQPHQWV�FDQ�HQFRXUDJH�RU�UHTXLUH�KRPHEXLOGHUV�DQG�GHYHORSHUV�WR�GHVLJQ�DQG�EXLOG�
solar-ready homes and commercial buildings, so architects and builders can choose viable 
VLWHV�IRU�VRODU�WHFKQRORJLHV��,Q�WKH�SDVW��WKH�KLJK�LQLWLDO�FRVW�RI�photovoltaics��39���solar water 
heating (SWH), and solar ventilation preheating��693��V\VWHPV�KDV�SUHYHQWHG�WKHP�IURP�
being included in new construction. With better incentives, technological improvements, and 
rising conventional power prices, however, energy from solar sources is becoming more cost 
competitive. Solar-ready buildings are well positioned to take advantage of an environment 
that’s more favorable to renewable energy. Buildings that are not solar ready could render solar 
installation technically impossible, or the added costs of making infrastructure changes could 
PDNH�VRODU�DSSOLFDWLRQV�HFRQRPLFDOO\�SURKLELWLYH��/DFN�RI�DSSURSULDWH�VSDFH�RQ�EXLOGLQJV�IRU�
VRODU�LQVWDOODWLRQV�KDV�SURYHQ�WR�EH�D�VLJQLÀFDQW�EDUULHU�IRU�PDQ\�FXVWRPHUV�ZLVKLQJ�WR�LQVWDOO�
solar. Planning for the eventual installation of a solar system when designing a building can 
VLJQLÀFDQWO\�LPSURYH�WKH�HFRQRPLFV�RI�WKH�LQYHVWPHQW��6RODU�UHDG\�EXLOGLQJ�PRGLÀFDWLRQV�
DUH�ORZ��WR�QR�FRVW�DW�WKH�WLPH�RI�QHZ�FRQVWUXFWLRQ�RU�UHWURÀW�DQG�RIWHQ�YHU\�FRVWO\�ODWHU�LQ�WKH�
building’s life. By understanding and accounting for solar energy system requirements during 
WKH�EXLOGLQJ�GHVLJQ�SKDVH��LQVWDOODWLRQ�HIÀFLHQF\�FDQ�EH�PD[LPL]HG��FRVWV�FDQ�EH�PLQLPL]HG��DQG�
system performance can be optimized. 

3URPRWLQJ�HQHUJ\�HIÀFLHQF\�VWDQGDUGV�IRU�VRODU�UHDG\�EXLOGLQJV�SURYLGHV�DGGLWLRQDO�EHQHÀWV�
EHFDXVH�D�PRUH�HIÀFLHQW�EXLOGLQJ�UHTXLUHV�D�VPDOOHU�VRODU�HQHUJ\�V\VWHP�WKDQ�LW�ZRXOG�LI�WKH�
EXLOGLQJ�ZHUH�RSHUDWLQJ�LQHIÀFLHQWO\��%\�HQFRXUDJLQJ�HQHUJ\�HIÀFLHQF\�LPSURYHPHQWV��ORFDO�
governments can promote smart investments in solar energy systems.

Implementation Tips and Options

o	 Encourage or require builders and developers to design solar-ready homes, buildings, and 
GHYHORSPHQWV��$�IHZ�FUXFLDO�GHVLJQ�FRQVLGHUDWLRQV�FDQ�JUHDWO\�UHGXFH�WKH�FRVW�RI�D�VRODU�
installation later in the building’s life, but at the design stage, these changes are often cost 
neutral. They include the following:
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�	 Minimize rooftop equipment or cluster equipment on the north side of the roof to 
maximize available open area for solar array placement.

�	 Optimize system performance; if the roof is sloped, use the south-facing section; keep 
the south-facing section obstruction-free if possible.

�	 Plan for the structure to be oriented to avoid shading from trees and buildings, especially 
during peak sunlight hours.

�	 ,QVWDOO�D�URRI�WKDW�ZLOO�VXSSRUW�WKH�H[WUD�ORDGV�RI�D�VRODU�DUUD\�

�	 5HFRUG�URRI�VSHFLÀFDWLRQV�RQ�GUDZLQJV��WKLV�VKRZV�VRODU�GHVLJQHUV�WKDW�WKH�URRI�ZDV�
designed to support solar and can prevent a potentially costly engineering study.

o	 ,PSURYH�EXLOGLQJ�HQHUJ\�VWDQGDUGV�DQG�SROLFLHV�IRU�ORFDO�JRYHUQPHQW�IDFLOLWLHV�WR�PDNH�
solar energy systems more cost effective and increase local government use of clean energy 
by promoting the following:

�	 (TXLSPHQW�SURFXUHPHQW�SROLFLHV�WKDW�PDQGDWH�XVLQJ�WKH�PRVW�HQHUJ\�HIÀFLHQW�HTXLSPHQW�
DYDLODEOH��VXFK�DV�GHYLFHV�WKDW�PHHW�IHGHUDO�(1(5*<�67$5�UHTXLUHPHQWV

�	 /LIH�F\FOH�FRVW�DQDO\VLV�IRU�DOO�PDWHULDOV�DQG�HTXLSPHQW

�	 Green building and solar-ready design for all new buildings and major renovations

�	 ,QVWDOOLQJ�39�RU�6:+�V\VWHPV�RQ�VXLWDEOH�PXQLFLSDO�IDFLOLWLHV��6HH�����/HDGLQJ�E\�
([DPSOH�ZLWK�,QVWDOODWLRQV�RQ�*RYHUQPHQW�3URSHUWLHV.

Examples

Tucson, Arizona: Requiring All New Residences To Be Solar Ready

,Q�-XQH�������WKH�PD\RU�DQG�7XFVRQ�&LW\�&RXQFLO�XQDQLPRXVO\�YRWHG�WR�UHTXLUH�DOO�QHZ�
UHVLGHQFHV�LQ�7XFVRQ�EH�VRODU�UHDG\�IRU�39�DQG�6:+�V\VWHPV��7KH�QHZ�6:+�UXOHV�ZHQW�LQWR�
HIIHFW�RQ�0DUFK����������IROORZHG�E\�WKH�QHZ�39�UXOHV�RQ�-XO\����������7R�REWDLQ�D�EXLOGLQJ�
permit, builders and developers of single-family homes and duplexes must include in the plans 
DQ�6:+�V\VWHP�RU�D�VWXE�RXW�IRU�D�ODWHU�LQVWDOODWLRQ��$UL]RQD�WD[�FRGH�DOORZV�GHYHORSHUV�WR�
WDNH�D�VWDWH�WD[�UHEDWH�RI�����RU�WKH�DFWXDO�FRVW�RI�WKH�VWXE�RXW��7KH�39�UXOHV�VSHFLI\�WKDW�SODQV�
must include space for inverters and other equipment and plans for slots in the service panel to 
DFFRPPRGDWH�D�IXWXUH�39�LQVWDOODWLRQ��

Additional References and Resources

PUBLICATIONS

Solar-Ready Buildings Planning Guide

National Renewable Energy Laboratory, December 2009

This guide identifies the important aspects of building design and construction to enable installation of solar systems 
after the building is constructed. It discusses important system requirements for PV, SWH, and SVP systems. Attention 
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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)
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3.3

Streamlined Solar Permitting and Inspection Processes
/RFDO�MXULVGLFWLRQV�W\SLFDOO\�UHTXLUH�D�EXLOGLQJ�DQG�RU�HOHFWULFDO�SHUPLW�EHIRUH�LQVWDOOLQJ�D�
photovoltaic��39��V\VWHP�DQG�D�SOXPELQJ�DQG�RU�PHFKDQLFDO�SHUPLW�EHIRUH�LQVWDOOLQJ�D�solar 
water heating��6:+��V\VWHP��,QVWDOOHUV�REWDLQ�SHUPLWV�DIWHU�DQ�LQVWDOODWLRQ�LV�XQGHU�FRQWUDFW��
but before they begin putting in the system. The purpose of permits is to ensure that a solar 
installation meets engineering and safety standards. Following installation, an inspector 
ZLOO�W\SLFDOO\�YHULI\�WKDW�WKH�LQVWDOODWLRQ�FRPSOLHV�ZLWK�FRGH��:KHQ�WKH�ÀQDO�LQVSHFWLRQ�LV�
FRPSOHWHG�DQG�DSSURYHG��WKH�V\VWHP�FDQ�EHJLQ�RSHUDWLRQ��39�V\VWHPV�QHHG�WR�EH�DSSURYHG�IRU�
interconnection by the serving utility before they can begin to operate.

These processes exist for good reason and are legally required in much of the United States. 
Reasonable requirements can serve as a useful tool for local governments to ensure public 
VDIHW\�DQG�WUDFN�LQVWDOODWLRQV�LQ�WKHLU�FRPPXQLWLHV��$W�WKH�VDPH�WLPH��WKH�SURFHVV�RI�REWDLQLQJ�
permits can substantially increase the time and cost of installing a solar system, often becoming 
a major obstacle to solar market development. Permitting requirements and processes can vary 
greatly between jurisdictions, presenting informational and logistical challenges to installation 
FRQWUDFWRUV�ZRUNLQJ�DFURVV�WKRVH�MXULVGLFWLRQV��$QG�LQ�VRPH�DUHDV��LW�FDQ�WDNH�PRQWKV�WR�FRPSOHWH�
the plan review process and obtain a permit. Unreasonable requirements can add burdensome 
costs to local governments, installation contractors, and solar energy system owners.

Several cities have streamlined the solar permitting process�ZLWK�FOHDUO\�GHÀQHG�UHTXLUHPHQWV��
expedited processing for standard installations, and the option to submit paperwork online. 
Some local governments are going a step further and working with other jurisdictions in their 
regions to make the permitting requirements and process consistent across jurisdictions and 
WKURXJKRXW�WKH�VWDWH��0RVW�RI�WKH�FRGHV�DQG�VWDQGDUGV�IRU�39�LQVWDOODWLRQV�DUH�QDWLRQDO�LQ�VFRSH��
Even though state requirements for construction contracting do vary throughout the United 
States, consistent solar permitting standards across the nation should be achievable despite these 
state contracting differences.

Costs in the permitting process vary widely across the country. Permit fees, which are set 
by local jurisdictions, also run the gamut—from no fees to more than $1,000 per solar 
SHUPLW��&LWLHV�W\SLFDOO\�VHW�VRODU�SHUPLW�IHHV�XVLQJ�D�ÁDW�IHH�PHWKRG��D�YDOXDWLRQ�PHWKRG��RU�D�
combination of the two. Flat-fee assessments charge the same fee regardless of system size. 
9DOXDWLRQ�EDVHG�IHHV�DUH�FDOFXODWHG�EDVHG�RQ�WKH�FRVW�RI�WKH�VRODU�V\VWHP��6HYHUDO�FLWLHV�KDYH�
FKDQJHG�WKH�PHWKRG�EHKLQG�39�V\VWHP�YDOXDWLRQ��VXEWUDFWLQJ�WKH�FRVW�RI�WKH�DFWXDO�VRODU�SDQHOV�
from the total cost of the project before calculating the fee. Solar panels, or modules, can 
UHSUHVHQW�DSSUR[LPDWHO\�KDOI�WKH�FRVW�RI�D�39�V\VWHP��
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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 
HVWDEOLVK�VWDQGDUGV�IRU�PXQLFLSDOLWLHV�DQG�FRXQWLHV��$QG�DOWKRXJK�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	 8QGHUVWDQG�WKH�HQWLUH�SHUPLWWLQJ�DQG�LQVSHFWLRQ�SURFHVV�IRU�39�DQG�6:+�V\VWHPV�DQG�WKH�
dynamics among the entities involved (installation contractors, consumers, various city 
GHSDUWPHQWV�DQG�LQVSHFWLRQ�RIÀFLDOV��DQG�WKH�ORFDO�XWLOLW\��

o	 Simplify permit application forms and review processes and leverage resources by 
coordinating permitting procedures with nearby jurisdictions and providing training 
WR�HGXFDWH�EXLOGLQJ�DQG�HOHFWULFDO�LQVSHFWRUV�DERXW�39�DQG�6:+�WHFKQRORJLHV�DQG�
installations. See �����&RQGXFW�&RGH�2IÀFLDO�7UDLQLQJ.

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	 $OORZ�RYHU�WKH�FRXQWHU�EXLOGLQJ�SHUPLWV�IRU�VWDQGDUG�UHVLGHQWLDO�VRODU�HQHUJ\�V\VWHPV��
Requirements for a prescriptive over-the-counter plan review often include maximums 
RQ�ZDWWDJH��GLVWULEXWHG�ZHLJKW��DQG�KHLJKW�RI�WKH�V\VWHP��&RQVLGHU�LQVWLWXWLQJ�D�ÁDW�IHH�
PHWKRG�WKDW�UHÁHFWV�WKH�DFWXDO�FRVWV�RI�LVVXLQJ�WKH�SHUPLW��7KH�6LHUUD�&OXE�UHFRPPHQGV�
WKDW�DOO�FLWLHV�UHGXFH�WKHLU�VRODU�SHUPLW�IHHV�WR������RU�OHVV�IRU�UHVLGHQWLDO�39�V\VWHPV�
WKDW�DUH�ÁXVK�PRXQWHG�WR�URRIWRSV��7KH������IHH�LV�EDVHG�RQ�WKH�FRVW�RI���WR���KRXUV�
of labor for experienced building department staff members to process the permit and 
FRPSOHWH�WKH�LQVSHFWLRQ��LQ�������WKH�6RODU�$PHULFD�%RDUG�IRU�&RGHV�DQG�6WDQGDUGV��6RODU�
$%&V��SURGXFHG�D�UHSRUW�RQ�H[SHGLWHG�SHUPLWWLQJ�SURFHVV�WKDW�VXJJHVWV�WKH�IROORZLQJ�IHH�
JXLGHOLQHV�����²�����IRU�VPDOO�39�V\VWHPV��XS�WR���NLORZDWWV�������²�����IRU�ODUJH�39�
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systems (up to 10 kilowatts); and $15–$40 per kilowatt for systems above 10 kilowatts. See 
www.solarabcs.org/permitting for more information.

o	 Publicize the fee structure on the permitting agency’s Web site along with the required 
procedures explained in the simplest possible terms.

o	 $OORZ�GRFXPHQW�H[FKDQJHV�WR�EH�FRQGXFWHG�E\�FRPSDQ\�UHSUHVHQWDWLYHV��6RPH�
jurisdictions require that licensed electricians pick up permits; this can place an unnecessary 
EXUGHQ�RQ�LQVWDOODWLRQ�ÀUPV�

o	 Fast-track solar permits to the extent appropriate (e.g., for standard residential installations 
or those from contractors with a reliable track record). 

o	 (VWDEOLVK�D�FOHDU�SDWK�IRU�FRPPXQLFDWLRQV�EHWZHHQ�FRGH�HQIRUFHPHQW�RIÀFHV�DQG�WKH�ORFDO�
utility provider to expedite the interconnection and inspection processes. 

Examples

Portland, Oregon: Processing Permit Applications Electronically

Portland’s Bureau of Development Services (BDS) developed an electronic permit submittal 
process for solar installers, making it easier than ever to get residential solar building permits. 
)RU�TXDOLÀHG�SURMHFWV��LQVWDOOHUV�FDQ�H�PDLO�WKH�SHUPLW�DSSOLFDWLRQ�WR�WKH�FLW\�DQG�H[SHFW�D�
UHYLHZ�ZLWKLQ�DSSUR[LPDWHO\���ZRUNLQJ�GD\V��3HUPLWV�ZHUH�DOVR�VHW�WR�D�ÁDW�IHH�IRU�UHVLGHQWLDO�
installations meeting certain requirements; fees for commercial systems use a reduced-valuation 
method. Contractors can submit multiple applications at the same time, and receive an e-mail 
when the permits are approved and ready. They can then pick up and pay for the permits at the 
BDS desk. These changes created certainty for the contractors, and were easy-to-implement, 
ORZ�WHFK�VROXWLRQV�WKDW�KDYH�JLYHQ�3RUWODQG·V�VRODU�LQVWDOOHUV�D�UHDO�EXVLQHVV�EHQHÀW��%'6�
also trained staffers at the permitting desk as solar experts and set aside weekly times for 
VRODU�FRQWUDFWRUV�ZKR�QHHG�KHOS�ÀOLQJ�WKHLU�SHUPLWV�LQ�SHUVRQ��$GGLWLRQDOO\��WKH�%XUHDX�RI�
Planning and Sustainability worked with BDS to develop testing guidelines and best practices 
for installing solar energy systems on standing seam metal roofs and for installations with 
ballasted racking systems. For more information on Portland’s residential and commercial 
permitting process for solar energy installations, visit www.portlandonline.com/OSD/index.
cfm?c=47394&.

San José, California: Streamlining the Permitting and Inspection Process

,Q�6DQ�-RVp��HOHFWULFDO�SHUPLWV�IRU�39�V\VWHPV�FDQ�EH�REWDLQHG�RYHU�WKH�FRXQWHU�XVLQJ�D�VLPSOH�
checklist. Building permits can be waived for roof installations if the installation meets the 
following criteria:

�	 The total panel weight (including frame) is no more than 5 pounds per square foot.

�	 The maximum concentrated load at each point of support does not exceed 40 pounds.

�	 The maximum height above the roof surface does not exceed 18 inches.

San José also schedules the post-installation inspection by appointment, usually within a 2-hour 
ZLQGRZ��,Q�VRPH�MXULVGLFWLRQV��RQO\�D�VSHFLÀF�GD\�LV�VSHFLÀHG�DQG�FRQWUDFWRUV�DUH�VRPHWLPHV�
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expected to wait for up to 8 hours for the inspector to arrive. This increases the contractor’s 
labor costs and therefore the price the customer pays for the solar system. 

The city of San José supplies valuable information on obtaining permits and scheduling 
inspections, along with property information, past permit history, and zoning information on 
any property in the city at www.sanjoseca.gov/building. Users can also apply for permits and 
schedule inspections online.

Additional References and Resources

WEB SITES

Solar America Board for Codes and Standards
www.solarabcs.org

The Solar ABCs is a central body created to address solar codes and standards issues. The U.S. Department of Energy 
(DOE) funds Solar ABCs. 

SolarTech: Making Solar Happen
www.solartech.org

SolarTech is a PV industry consortium focused on creating a Solar Center of Excellence in the Silicon Valley. Its goal is to 
identify and resolve inefficiencies inherent in the delivery of PV systems, and the consortium is developing a set of best 
practices for permitting PV systems.

Vote Solar: Project Permit
http://votesolar.org/city-initiatives/project-permit/

This Web site allows users to compare the PV permitting process in various communities across the country, and to 
upload information on the process in their own community.

PUBLICATIONS

Commercial Solar Permit Fee Report

Sierra Club, October 2010

This study reviews commercial permit fees in Northern California. The report includes a detailed list of recommendations 
for municipalities interested in reducing permit fees and streamlining the permitting process.

Report: http://lomaprietaglobalwarming.sierraclub.org/CommercialPVSurvey.php

Field Inspection Guidelines for PV Systems

Prepared by Bill Brooks for the Interstate Renewable Energy Council, June 2010

This 2010 update to the 2006 edition consolidates the most import aspects of a field inspection into a simple process 
that can be performed in as few as 15 minutes. Explanation and illustrative pictures are provided to instruct the inspector 
on the specific details of each step.

Publication: 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
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3.4

Code Official Training
Code officials are primarily responsible for enforcing structural, building, electrical, plumbing, 
ÀUH��RU�RWKHU�FRGHV�UHTXLUHG�E\�WKH�ORFDO�JRYHUQPHQW��$Q�RUJDQL]DWLRQ�WKDW�HQIRUFHV�WKH�YDULRXV�
relevant codes is often referred to as the authority having jurisdiction��$+-���6RODU�V\VWHPV�
that aren’t code-compliant could present a risk to building occupants, system owners, the public, 
VRODU�WHFKQLFLDQV��DQG�RWKHU�FRQWUDFWRUV��/RFDO�JRYHUQPHQWV�RU�$+-V�JHQHUDOO\�UHTXLUH�VRODU�
V\VWHPV�WR�EH�LQVWDOOHG�LQ�D�WZR�VWHS�SURFHVV��,QVWDOOHUV�PXVW�ÀUVW�UHFHLYH�D�SHUPLW�IURP�WKH�ORFDO�
government to begin the project. Permits are issued based on approved information required by 
WKH�ORFDO�JRYHUQPHQW��VXFK�DV�HQJLQHHUHG�GHVLJQV��HTXLSPHQW�VSHFLÀFDWLRQV��DQG�HOHFWULFDO�RU�
VWUXFWXUDO�VFKHPDWLFV��$IWHU�WKH�LQVWDOODWLRQ�LV�FRPSOHWHG��WKH�FRGH�RIÀFLDO�LQVSHFWV�WKH�V\VWHP�
for compliance based on the information submitted in the permitting application. Many code 
RIÀFLDOV�DUH�XQIDPLOLDU�ZLWK�VRODU�HQHUJ\�WHFKQRORJLHV��FDXVLQJ�LPSURSHUO\�LQVWDOOHG�V\VWHPV�
WR�EH�DSSURYHG�ZKHQ�WKH\�VKRXOG�KDYH�EHHQ�FRUUHFWHG��,QH[SHULHQFHG�LQVSHFWRUV�FDQ�DOVR�
unnecessarily delay a project because they’re concerned that they might approve an installation 
that isn’t up to par. Fortunately, training can demystify solar systems, streamline the permitting 
DQG�ÀHOG�LQVSHFWLRQ�SURFHVV��DQG�KHOS�HQVXUH�VDIHW\�

Implementation Tips and Options

o	 $GRSW�WKH�PRVW�UHFHQW�YHUVLRQ�RI�WKH�National Electric Code®��1(&���$OWKRXJK�RIÀFLDO�
adoption of versions of the NEC varies in each state, changes in the NEC related to 
photovoltaic��39��V\VWHPV�FDQ�KDYH�D�VLJQLÀFDQW�LPSDFW�RQ�WKH�TXDOLW\�DQG�VDIHW\�RI�
these systems. Some local jurisdictions have created special ordinances to adopt the latest 
1(&�YHUVLRQ�IRU�39�V\VWHPV�HYHQ�ZKHQ�WKH�VWDWH�RU�UHJLRQ�LV�RSHUDWLQJ�XQGHU�DQ�HDUOLHU�
code version.

o	 ,GHQWLI\�WKH�YDULRXV�SHUPLWWLQJ�DQG�LQVSHFWLRQ�GHSDUWPHQWV�WKDW�LVVXH�EXLOGLQJ��HOHFWULFDO��
DQG�SOXPELQJ�SHUPLWV�IRU�39�DQG�solar water heating (SWH) systems. 

o	 ,QTXLUH�DERXW�FRGH�RIÀFLDO�WUDLQLQJ�E\�FRQWDFWLQJ�RUJDQL]DWLRQV�WKDW�FRQGXFW�WUDLQLQJ�DQG�
education in solar or related trades, as well as local universities, colleges, and training 
institutions.

BENEFITS The benefits of training code officials are to promote safety in the installation 
process and to expedite the inspection, saving time and money for the 
system owner, the solar contractor, and AHJs.

CODE OFFICIAL TRAINING3.4
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o	 &ROODERUDWH�ZLWK�ORFDO�VRODU�LQGXVWU\�UHSUHVHQWDWLYHV��FRGH�RIÀFLDOV��DQG�WUDLQLQJ�LQVWLWXWLRQV�
WR�LGHQWLI\�JDSV��QHHGV��DQG�EDUULHUV�WR�GHYHORSLQJ�D�VDIH�DQG�HIÀFLHQW�LQVWDOODWLRQ�DQG�
inspection process.

o	 6HW�XS�WUDLQLQJ�FRXUVHV�IRU�FRGH�RIÀFLDOV��&ROODERUDWH�ZLWK�RWKHU�QHDUE\�MXULVGLFWLRQV�WR�
leverage resources where appropriate.

o	 Work with state code and standards authorities to determine whether continuing education 
XQLWV��&(8V��FDQ�EH�RIIHUHG�IRU�WKH�WUDLQLQJ��2IIHULQJ�&(8V�JLYHV�FRGH�RIÀFLDOV�DGGLWLRQDO�
incentive to attend.

Examples

Salt Lake City, Utah: Organizing a Photovoltaic/National Electric Code Training 
Workshop

,Q�������WKH�6RODU�6DOW�/DNH�OHDGHUVKLS�WHDP�FRRUGLQDWHG�ZLWK�WKH�8WDK�6WDWH�(QHUJ\�3URJUDP��WKH�
8WDK�6RODU�(QHUJ\�$VVRFLDWLRQ��6DOW�/DNH�&RPPXQLW\�&ROOHJH��DQG�6W��*HRUJH�(QHUJ\�6HUYLFHV�
WR�RUJDQL]H�DQG�SURPRWH�WZR�6RODU�39�1(&�&RGH�7UDLQLQJ�:RUNVKRSV�KRVWHG�E\�QDWLRQDO�H[SHUW�
-RKQ�:LOHV��7KH�ZRUNVKRSV�WDUJHWHG�VRODU�LQVWDOOHUV��FLW\�FRXQW\�FRGH�RIÀFLDOV��HOHFWULFLDQV��
DQG�EXLOGLQJ�LQVSHFWRUV��7KH�8WDK�'LYLVLRQ�RI�2FFXSDWLRQDO�DQG�3URIHVVLRQDO�/LFHQVLQJ�RIIHUHG�
&(8V��7KH�WZR�ZRUNVKRSV�DWWUDFWHG�PRUH�WKDQ�����RIÀFLDOV�DQG�ZHUH�D�KXJH�VXFFHVV��

Seattle, Washington: Training City Staff on the National Electric Code

,Q������DQG�������6HDWWOH�KRVWHG�D�VHULHV�RI�1(&�WUDLQLQJ�VHVVLRQV��7DXJKW�E\�D�QDWLRQDOO\�
UHFRJQL]HG�FRGH�H[SHUW��WKH�VHVVLRQV�IRFXVHG�RQ�WKH�VHFWLRQ�RI�WKH�FRGH�WKDW�VSHFLÀFDOO\�
GHDOV�ZLWK�39��7KH�VHVVLRQV�JDYH�D�WKRURXJK�RYHUYLHZ�RI�ZKDW·V�UHTXLUHG�XQGHU�WKH�FRGH��
addressed commonly seen installation mistakes, explained what to look for in an electrical 
inspection, and offered ideas on how permitting departments could streamline and simplify 
their processes. Participants were eligible for six CEUs through the Washington Department 
RI�/DERU�DQG�,QGXVWULHV��0RUH�WKDQ�����FRQWUDFWRUV��XWLOLW\�SHUVRQQHO��DQG�HOHFWULFDO�LQVSHFWRUV�
attended the sessions.

Additional References and Resources

WEB SITES

Solar America Board for Codes and Standards
www.solarabcs.org

The Solar America Board for Codes and Standards (Solar ABCs) is a central body, funded by the U.S. Department of 
Energy (DOE) and created to address solar codes and standards issues. 
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Southwest Technology Development Institute’s Codes and Standards Resource Page
www.nmsu.edu/~tdi/Photovoltaics/Codes-Stds/Codes-Stds.html

This Web site contains information on code requirements and installation techniques used by installers and systems 
integrators.

PUBLICATIONS

Field Inspection Guidelines for PV Systems

Prepared by Bill Brooks for the Interstate Renewable Energy Council, June 2010

This 2010 update to the 2006 edition consolidates the most import aspects of a field inspection into a simple process 
that can be performed in as little as 15 minutes. Explanations and illustrative pictures are included to instruct the 
inspector on the specific details of each step. 

Publication: http://irecusa.org/wp-content/uploads/2010/07/PV-Field-Inspection-Guide-June-2010-F-1.pdf

Photovoltaic Power Systems and the 2005 National Electrical Code: Suggested Practices

Southwest Technology Development Institute, New Mexico State University, Updated March 2010

This manual examines the requirements of the 2005 National Electrical Code as they apply to PV power systems. It 
includes the design requirements for the balance-of-system components in a PV system, including conductor selection 
and sizing, over current protection device rating and location, and disconnect rating and location. Stand-alone, hybrid, 
and utility-interactive PV systems are covered. Applicable sections of the NEC are cited.

Report: www.nmsu.edu/~tdi/Photovoltaics/Codes-Stds/PVnecSugPract.html

Inspector Guidelines for PV Systems

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

The guidelines in this report 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
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3.5

Installer Licensing and Certification
State regulation and licensing of solar contractors continues to evolve as the industry matures. 
Typically, states require solar water heating (SWH) installers to hold a plumber’s license and 
photovoltaic��39��LQVWDOOHUV�WR�KROG�DQ�HOHFWULFDO�OLFHQVH��$V�RI�6HSWHPEHU����������VWDWHV�DQG�
3XHUWR�5LFR�KDYH�GHÀQHG�D�VSHFLDOL]HG�VRODU�FRQWUDFWRU·V�OLFHQVH��VHH�PDS���,Q�PRVW�FDVHV��WKHVH�
DUH�VSHFLDOWLHV�ZLWKLQ�WKH�HOHFWULFDO�DQG�SOXPELQJ�FODVVLÀFDWLRQV�DQG�DUH�UHTXLUHG�IRU�FRQWUDFWRUV�
who don’t hold a plumber’s or electrical license. Solar expert Jim Dunlop, P.E., formerly of the 
1DWLRQDO�-RLQW�$SSUHQWLFHVKLS�DQG�7UDLQLQJ�&RPPLWWHH��1-$7&��DQG�WKH�)ORULGD�6RODU�(QHUJ\�
Center (FSEC), summarizes the need for licensing:

Most solar energy systems are not fully integrated, listed equipment like a plug-
and-cord appliance that can be simply installed by the consumer. Rather they are 
D�ÀHOG�DVVHPEO\�RI�HOHFWULFDO�FRPSRQHQWV�DQG�KDUGZDUH�VXEMHFWHG�WR�EXLOGLQJ�
codes and construction standards and their installation is considered a skilled craft 
WUDGH�WKDW�VKRXOG�EH�SHUIRUPHG�E\�SURSHUO\�WUDLQHG��TXDOLÀHG�MRXUQH\SHUVRQV�DQG�
OLFHQVHG�FRQWUDFWRUV��´,QVWDOODWLRQV�/LFHQVXUH�DQG�4XDOLÀFDWLRQV�IRU�6RODU�(QHUJ\�
6\VWHPV�µ�IAEI News, September–October 2008).

INSTALLER LICENSING AND CERTIFICATION 3.5
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/LFHQVLQJ��ZKLFK�LV�FRQIHUUHG�E\�JRYHUQPHQW�DJHQFLHV��LV�D�OHJDO�UHTXLUHPHQW�WR�SUDFWLFH�
D�WUDGH�RU�SURIHVVLRQ��&HUWLÀFDWLRQ��WKRXJK��LV�D�YROXQWDU\�FUHGHQWLDO��RIWHQ�DZDUGHG�E\�
LQGXVWU\�VWDNHKROGHU�JURXSV�RU�DVVRFLDWLRQV��/LFHQVLQJ�LV�PDQGDWRU\�LQ�PRVW�MXULVGLFWLRQV��DQG�
FHUWLÀFDWLRQ�FRXOG�EH�SUHIHUUHG�E\�WKH�FRQVXPHU�RU�HYHQ�OLQNHG�WR�REWDLQLQJ�D�ORFDO�OLFHQVH�

&HUWLÀFDWLRQ�LQGLFDWHV�WKDW�DQ�LQGLYLGXDO�RU�FRPSDQ\�PHHWV�FHUWDLQ�VWDQGDUGV�HVWDEOLVKHG�E\�
WKH�FHUWLI\LQJ�ERG\��(QFRXUDJLQJ�QDWLRQDO�FHUWLÀFDWLRQ�LV�UHFRPPHQGHG�LI�ORFDO�JRYHUQPHQWV�
want to keep pace with national standards developed by a large base of stakeholders. The North 
$PHULFDQ�%RDUG�RI�&HUWLÀHG�(QHUJ\�3UDFWLWLRQHUV��1$%&(3��RIIHUV�RQH�QDWLRQDO�FHUWLÀFDWLRQ�
SURJUDP�IRU�39�DQG�6:+�V\VWHP�LQVWDOOHUV��1$%&(3·V�SURJUDP�LV�DQ�LQGHSHQGHQW�DQG�
YROXQWDU\�LQGXVWU\�FHUWLÀFDWLRQ�SURJUDP��1$%&(3�FXUUHQWO\�FHUWLÀHV�39�DQG�6:+�LQVWDOOHUV��
DQG�LV�DOVR�GHYHORSLQJ�D�FHUWLÀFDWLRQ�IRU�39�WHFKQLFDO�VDOHV�SURIHVVLRQDOV��7KH�WHFKQLFDO�
VDOHV�FHUWLÀFDWLRQ�ZLOO�FRYHU�VLWH�DQG�HQHUJ\�FRQVXPSWLRQ�DQDO\VLV��HFRQRPLF�DQG�SURGXFWLRQ�
performance calculations, initial component selection, and customer expectation management. 

&DQGLGDWHV�IRU�WKH�39�LQVWDOOHU�FHUWLÀFDWLRQ�TXDOLI\�EDVHG�RQ�GRFXPHQWHG�39�V\VWHPV�WUDLQLQJ�
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 
H[DPLQDWLRQ��VLJQ�D�FRGH�RI�HWKLFV��DQG�PDLQWDLQ�FRQWLQXLQJ�HGXFDWLRQ�IRU�UHFHUWLÀFDWLRQ�
HYHU\���\HDUV��,QVWDOOHU�FHUWLÀFDWLRQ�WKURXJK�1$%&(3�LV�LQWHQGHG�IRU�H[SHULHQFHG�LQVWDOOHUV�WR�
GHPRQVWUDWH�D�KLJK�OHYHO�RI�NQRZOHGJH�DQG�FRPPLWPHQW�WR�H[FHOOHQFH��$�VWXG\�FRPPLVVLRQHG�
E\�WKH�1HZ�<RUN�6WDWH�(QHUJ\�5HVHDUFK�DQG�'HYHORSPHQW�$XWKRULW\��1<6(5'$��IRXQG�WKDW�
´V\VWHPV�LQVWDOOHG�E\�1$%&(3�FHUWLÀFDQWV�KDG�IHZHU�SUREOHPV�DW�WLPH�RI�VWDUWXS�WKDQ�RWKHU�
V\VWHPVµ�VHH�ZZZ�GSV�VWDWH�Q\�XV���0�����ZRUNJURXSV�:*9,,B62/$5B����B3DSHUB����B
39B:RUNIRUFHB'HYHORSPHQW�SGI). 

1$%&(3�KDV�GHYHORSHG�MRE�WDVN�DQDO\VHV��ZKLFK�GHÀQH�WKH�JHQHUDO�VHW�RI�NQRZOHGJH��VNLOOV��
DQG�DELOLWLHV�W\SLFDOO\�UHTXLUHG�RI�39�DQG�6:+�V\VWHP�LQVWDOOHUV��VHH�www.nabcep.org/wp-
FRQWHQW�XSORDGV���������39B7HFKQLFDOB6DOHVB-7$B�B�B�����SGI). 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 
GHVLJQ��7UDLQLQJ�SURYLGHUV�ZKR�KDYH�,QVWLWXWH�IRU�6XVWDLQDEOH�3RZHU�4XDOLW\��,634��DFFUHGLWDWLRQ�
RU�FHUWLÀFDWLRQ��VHH������'HYHORS�/RFDO�:RUNIRUFH�7UDLQLQJ�DQG�(GXFDWLRQ�3URJUDPV) have been 
HYDOXDWHG�XVLQJ�WKH�WDVN�DQDO\VLV�HOHPHQWV�DQG�FDQ�KHOS�SUHSDUH�TXDOLÀHG�LQVWDOOHUV�IRU�WKH�ÀHOG��
,Q�DGGLWLRQ�WR�LWV�SHUVRQQHO�FHUWLÀFDWLRQ�SURJUDP��1$%&(3�RIIHUV�DQ�HQWU\�OHYHO�H[DPLQDWLRQ�
WKDW·V�GHVLJQHG�IRU�VWXGHQWV�DQG�MRE�VHHNHUV�QHZ�WR�WKH�ÀHOG��$FKLHYLQJ�D�SDVVLQJ�VFRUH�RQ�WKH�
1$%&(3�39�H[DP�PHDQV�WKDW�DQ�LQGLYLGXDO�KDV�GHPRQVWUDWHG�KLV�RU�KHU�EDVLF�NQRZOHGJH�RI�WKH�
fundamentals of the application, design, installation, and operation of stand-alone and grid-tied 
39�V\VWHPV��3DVVLQJ�WKH�HQWU\�OHYHO�H[DP�GRHV�QRW�LQ�DQ\�ZD\�FHUWLI\�RU�TXDOLI\�DQ�LQGLYLGXDO�
DV�D�VRODU�LQVWDOOHU��$�SDVVLQJ�VFRUH�DFKLHYHPHQW��KRZHYHU��GRHV�VKRZ�SRWHQWLDO�HPSOR\HUV�WKDW�
job-seekers have obtained a basic knowledge of the fundamentals of solar-powered electricity. 
0RVW�HGXFDWLRQDO�SURJUDPV�WKDW�WHDFK�WKH�1$%&(3�39�HQWU\�OHYHO�OHDUQLQJ�REMHFWLYHV�KDYH�QR�
prerequisites and are open to anyone interested in learning about solar energy system installation.

$OWKRXJK�1$%&(3�FHUWLÀFDWLRQ�ZDV�RULJLQDOO\�LQWHQGHG�DV�D�YROXQWDU\��YDOXH�DGGHG�FUHGHQWLDO��
HPSOR\LQJ�1$%&(3�FHUWLÀHG�SHUVRQQHO�LV�LQFUHDVLQJO\�EHFRPLQJ�PDQGDWRU\�IRU�FRQWUDFWRUV�DV�D�
SUHUHTXLVLWH�IRU�SDUWLFLSDWLQJ�LQ�PDQ\�VWDWH�LQFHQWLYH�SURJUDPV��,Q�D�IHZ�VWDWHV�WKH�FHUWLÀFDWLRQ�LV�
WLHG�WR�TXDOLI\LQJ�IRU�D�VWDWH�OLFHQVH��,I�D�VRODU�LQVWDOODWLRQ�FRPSDQ\�ZDQWV�WR�EH�HOLJLEOH�IRU�VWDWH�
UHEDWH�IXQGV�LQ�0DLQH�DQG�2KLR��IRU�H[DPSOH��LWV�39�V\VWHPV�PXVW�EH�LQVWDOOHG�E\�D�TXDOLÀHG�
SURIHVVLRQDO�ZKR�DOVR�KDV�D�1$%&(3�FHUWLÀFDWLRQ��1RW�DOO�1$%&(3�FHUWLÀFDQWV�DUH�GXO\�OLFHQVHG�
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www.nabcep.org/wp-content/uploads/2010/04/PV_Technical_Sales_JTA_4_7_2010.pdf
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FRQWUDFWRUV�LQ�DQ\�MXULVGLFWLRQ��DQG�WKH�1$%&(3�:HE�VLWH��VHH�www.nabcep.org/about-us) 
FODULÀHV�WKDW�´1$%&(3�FHUWLÀFDWLRQ�LV�QRW�D�SURIHVVLRQDO�OLFHQVH�LVVXHG�E\�D�JRYHUQPHQW�DJHQF\�
DQG�GRHV�QRW�DXWKRUL]H�D�FHUWLÀFDQW�WR�SUDFWLFH��1$%&(3�FHUWLÀFDQWV�PXVW�FRPSO\�ZLWK�DOO�OHJDO�
UHTXLUHPHQWV�UHODWHG�WR�SUDFWLFH��LQFOXGLQJ�OLFHQVLQJ�ODZV�µ�,I�SODQQLQJ�D�VRODU�SURJUDP�IRU�WKH�
FRPPXQLW\��LW·V�SUXGHQW³IURP�D�SXEOLF�OLDELOLW\�SHUVSHFWLYH³WR�UHTXLUH�WUDGH�TXDOLÀFDWLRQV�DQG�
licensure for all individuals or businesses that will participate in the program. From a performance 
SHUVSHFWLYH��D�VWURQJ�LQFHQWLYH�WR�XVH�FHUWLÀHG�LQVWDOOHUV�UHVXOWV�LQ�SURSHUO\�LQVWDOOHG�DQG�PRUH�
reliable systems.

Implementation Tips and Options

o	 $VVHVV�WKH�VRODU�WHFKQLFLDQ�WUDLQLQJ�DYDLODEOH�ORFDOO\��7KH�UDWH�DW�ZKLFK�LQVWDOOHUV�UHFHLYH�
WUDLQLQJ�DQG�FHUWLÀFDWLRQ�ODUJHO\�GHSHQGV�RQ�WKH�H[LVWHQFH�RI�ORFDOO\�DYDLODEOH�LQVWUXFWLRQ�
DQG�WKH�GHJUHH�WR�ZKLFK�ÀQDQFLDO�LQFHQWLYH�SURJUDPV�UHTXLUH�FHUWDLQ�FUHGHQWLDOV�

o	 Develop a training or apprentice program with local or regional solar experts if such a 
program doesn’t exist in the region. See �����'HYHORS�/RFDO�:RUNIRUFH�7UDLQLQJ�DQG�
Education Programs.

o	 (GXFDWH�FRQVXPHUV�DERXW�WKH�YDOXH�RI�LQVWDOOHU�OLFHQVLQJ�DQG�FHUWLÀFDWLRQ��WKH�GLIIHUHQFH�
EHWZHHQ�WKH�WZR��DQG�WKH�RSWLRQV�IRU�QDWLRQDOO\�DFFUHGLWHG��LQGXVWU\�UHFRJQL]HG�FHUWLÀFDWLRQ�

o	 &RQVLGHU�UHTXLULQJ�FRQVXPHUV�WR�GRFXPHQW�KLULQJ�D�OLFHQVHG�DQG�FHUWLÀHG�FRQWUDFWRU�WR�
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	 $VVHVV�WKH�LQGXVWU\�LQ�WKH�DUHD��,I�WKH�FRPPXQLW\�LV�KRPH�WR�RQO\�D�IHZ�H[SHULHQFHG�
installers, consider admitting existing solar contractors into a rebate program while 
UHTXLULQJ�WKDW�WKH\�EHFRPH�OLFHQVHG�RU�FHUWLÀHG�ZLWKLQ�D�VSHFLÀF�WLPH�IUDPH�

o	 %H�DV�VSHFLÀF�DV�SRVVLEOH�DERXW�WKH�W\SH�RI�OLFHQVH��FHUWLÀFDWLRQ��RU�WUDLQLQJ�UHTXLUHG�IRU�WKH�
program.

o	 ,QFOXGH�DQ�LQVXUDQFH�UHTXLUHPHQW�IRU�LQVWDOOHUV�LQ�WKH�LQFHQWLYH�SURJUDP�

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
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Examples

Austin, Texas: Requiring Installers to Demonstrate Qualifications

$OO�FRPSDQLHV�SDUWLFLSDWLQJ�LQ�WKH�$XVWLQ�(QHUJ\�3RZHU�6DYHU�39�UHEDWH�SURJUDP�PXVW�KDYH�
DW�OHDVW�RQH�HPSOR\HH�ZLWK�D�FHUWLÀFDWH�YHULI\LQJ�WKDW�KH�RU�VKH�KDV�SDVVHG�WKH�1$%&(3�WHVW��
,Q�DGGLWLRQ��D�SDUWLFLSDWLQJ�FRPSDQ\�QHHGV�WR�SURYLGH�D�FHUWLÀFDWH�RI�LQVXUDQFH�OLVWLQJ�$XVWLQ�
(QHUJ\�DV�WKH�FHUWLÀFDWH�KROGHU�DQG�SURYLQJ�WKH�IROORZLQJ�FRYHUDJH���������������RI�FRPELQHG�
single limit and (2) $500,000 general aggregate of bodily injury and property damage.

Louisiana: Establishing a Solar Classification and Certificate of Training

/RXLVLDQD·V�VRODU�LQGXVWU\�OREELHG�VXFFHVVIXOO\�IRU�WKH�VWDWH�VWDWXWHV�WR�EH�UHYLVHG�WR�LQFOXGH�D�
clause requiring consumers to hire licensed and trained contractors so that the consumers could 
UHFHLYH�VWDWH�VRODU�WD[�FUHGLWV��2ZQHUV�PXVW�VXSSO\�VSHFLÀF�GRFXPHQWDWLRQ�ZLWK�WKHLU�WD[�ÀOLQJ�
WR�UHFHLYH�WKH�VWDWH·V�VLJQLÀFDQW�WD[�FUHGLW��7KH�LQGXVWU\�LQWHQWLRQDOO\�GLG�QRW�VSHFLI\�ZKLFK�
FHUWLÀFDWH�RI�WUDLQLQJ�WR�UHTXLUH�EHFDXVH�WRR�IHZ�FRQWUDFWRUV�KDG�DQ\�VLQJOH�W\SH�RI�WUDLQLQJ��
The advantage of this approach was that restrictions did not hinder the growth of the young 
LQGXVWU\��7KH�ORFDO�VRODU�LQGXVWU\�LQ�/RXLVLDQD��KRZHYHU��YLHZV�WKH�6RODU�(QHUJ\�(TXLSPHQW�
�6((��FODVVLÀFDWLRQ��DQ�DGG�RQ�WKDW�DQ\�OLFHQVHG�FRQWUDFWRU�RI�DQ\�WUDGH�FDQ�REWDLQ�HDVLO\��DV�
SUREOHPDWLF�EHFDXVH�WKH�FODVVLÀFDWLRQ�ODFNV�D�ULJRURXV�WUDLQLQJ�UHTXLUHPHQW��7R�FRPSHQVDWH�IRU�
this and further protect the consumer and safeguard the reputation of the growing industry, the 
VWDWH�UHTXLUHV�WKDW�LQVWDOODWLRQV�EH�SHUIRUPHG�E\�D�FRQWUDFWRU�ZKR�KDV�D�FHUWLÀFDWH�RI�WUDLQLQJ�LQ�
the design and installation of solar energy systems from an industry-recognized training entity 
RU�D�/RXLVLDQD�WHFKQLFDO�FROOHJH��DQG�KROGV�D�OLFHQVH�ZLWK�WKH�6((�FODVVLÀFDWLRQ�

Additional References and Resources

WEB SITES

Electronics Training Administration
www.eta-i.org

The Electronics Training Administration offers an alternative energy installer certification and a professional-level 
alternative energy integrator certification. Both have three degrees of completion: entry level, midlevel, and advanced 
level.

North American Board of Certified Energy Practitioners
www.nabcep.org

NABCEP offers certifications and certificate programs to renewable energy professionals throughout North America. The 
Web site includes a complete listing of NABCEP-certified PV and SWH installers in the United States.

INSTALLER LICENSING AND CERTIFICATION3.5

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

The Qualified Solar Installer

J. Dunlop, Solar Today, September/October 2009

This article discusses solar installer qualifications that should be considered by state and local governments to ensure 
safe installations that meet local code. 

Magazine article: www.solartoday-digital.org/solartoday/20090910/ - pg40

Credentialing: What’s in a Name? A Lot

J. Weissman, Solar Today, September/October 2009

This article discusses the various types of credentials for solar installers, and clears up misunderstandings of the terms 
certification, certificate, accreditation, and licensure. 

Magazine article:  www.solartoday-digital.org/solartoday/20090910/ - pg44

INSTALLER LICENSING AND CERTIFICATION 3.5

The City of Shoreline, Washington, installed a 20.2 kW solar electric system on top of 
the City Hall parking garage. The system uses Washington-made solar modules from 
Marysville-based Silicon Energy. (City of Seattle/PIX18074)

www.solartoday-digital.org/solartoday/20090910/ - pg40
www.solartoday-digital.org/solartoday/20090910/ - pg44
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A 25-kW solar PV system provides power to the county-owned Clarke Planetarium in 
downtown Salt Lake City.  (SLC/PIX18364)
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4.0                                                                   

IMPROVING UTILITY  
POLICIES AND PROCESSES
Utilities are important partners in advancing solar adoption in a local community because of 
their extensive experience in delivering energy to customers, operating the electric grid, and 
managing increasingly complex rate and billing structures, as well as the fact that they must 
approve interconnection of photovoltaic systems to the electric grid. The fundamental role 
utilities play in facilitating customers’ solar installations gives utilities the power to accelerate 
or impede solar adoption in a local community. Municipalities that have jurisdiction over a 
XWLOLW\�DUH�SRVLWLRQHG�WR�VLJQLÀFDQWO\�DIIHFW�WKH�HDVH�ZLWK�ZKLFK�ORFDO�UHVLGHQWV�DQG�EXVLQHVVHV�
FDQ�SXUFKDVH�DQG�LQVWDOO�VRODU�HQHUJ\�V\VWHPV��,Q�DUHDV�VHUYHG�E\�LQYHVWRU�RZQHG�XWLOLWLHV��ORFDO�
governments can collaborate with state and regional governing bodies and with the utilities 
WKHPVHOYHV�WR�LQÁXHQFH�PDQ\�RI�WKH�SROLFLHV��UXOHV��DQG�UHJXODWLRQV�WKDW�DIIHFW�VRODU�LQVWDOODWLRQV��

This section introduces some of the areas where local governments, either independently or in 
concert with state authorities and utilities, can work to improve utility policies that affect the 
DGRSWLRQ�RI�VRODU�HQHUJ\�WHFKQRORJLHV��7KH�FKDUW�EHORZ�VKRZV�ZKLFK�RI�WKH����6RODU�$PHULFD�
Cities have undertaken each of these activities and allows communities to assess their own 
efforts in these areas.

4.0

The Denver 
International 
Airport (DIA) 
features a 2 
MW PV system 
at sunset. DIA 
is now host 
to a second 
1.6 MW array 
system. (Denver 
International 
Airport/ 
PIX18042)
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4.1

Interconnection Standards
Interconnection standards specify the technical, legal, and procedural requirements by 
which customers and utilities must abide when a customer wishes to connect a photovoltaic 
�39��V\VWHP�WR�WKH�JULG��electricity distribution system). State governments can authorize 
or require their state public utilities commissions to develop comprehensive interconnection 
VWDQGDUGV��$OWKRXJK�PRVW�XWLOLWLHV�IDOO�XQGHU�WKH�MXULVGLFWLRQ�RI�VWDWH�SXEOLF�XWLOLW\�FRPPLVVLRQV��
FLWLHV�ZLWK�PXQLFLSDO�XWLOLWLHV�FDQ�KDYH�VLJQLÀFDQW�LQÁXHQFH�RYHU�LQWHUFRQQHFWLRQ�VWDQGDUGV�LQ�
their jurisdiction. Some state interconnection standards apply to all types of utilities (investor-
owned utilities, municipal utilities, and electric cooperatives); other states have chosen to 
VSHFLI\�LQWHUFRQQHFWLRQ�SURFHGXUHV�RQO\�IRU�LQYHVWRU�RZQHG�XWLOLWLHV��,Q�VHWWLQJ�LQWHUFRQQHFWLRQ�
standards, most jurisdictions require or reference compliance with the IEEE 1547 Standard for 
,QWHUFRQQHFWLQJ�'LVWULEXWHG�5HVRXUFHV�ZLWK�(OHFWULF�3RZHU�6\VWHPV��DGRSWHG�LQ�������VHH� 
http://grouper.ieee.org/groups/scc21/1547/1547_index.html���$V�RI�$XJXVW����������VWDWHV�SOXV�
the District of Columbia and Puerto Rico had interconnection standards in place.

7KH�PRVW�HIÀFLHQW�LQWHUFRQQHFWLRQ�VWDQGDUGV�VSHFLI\�VHYHUDO�GLIIHUHQW�OHYHOV�RI�UHYLHZ�IRU�
generation systems of varying size and complexity. Multiple levels of review for interconnection 

INTERCONNECTION STANDARDS4.1
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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 
H[SRUW�HOHFWULFLW\�WR�WKH�JULG��IRU�H[DPSOH��DW�D�ODUJH�IDFWRU\��ZKHUH�WKH�39�V\VWHP·V�HOHFWULFLW\�
output never exceeds the facility’s electricity demand) should require a less rigorous review 
SURFHVV�WKDQ�ODUJHU�V\VWHPV�WKDW�GR�H[SRUW�HOHFWULFLW\��,Q�VRPH�DUHDV�RI�WKH�8QLWHG�6WDWHV��HOHFWULF�
utilities have not yet adopted interconnection standards for any consumer systems, or have 
VWDQGDUGV�LQ�SODFH�RQO\�IRU�VPDOO�V\VWHPV��,Q�DUHDV�ZLWKRXW�FRPSUHKHQVLYH�LQWHUFRQQHFWLRQ�
VWDQGDUGV��FXVWRPHUV�RIWHQ�ÀQG�WKDW�FRQQHFWLQJ�D�VRODU�HOHFWULF�V\VWHP�WR�WKH�JULG�FDQ�EH�
FRQIXVLQJ��GLIÀFXOW��DQG�H[SHQVLYH³VRPHWLPHV�SURKLELWLYHO\�VR�

Nearly 94% of electricity distribution systems in the United States are radial electricity 
distribution systems where interconnection of distributed generation�VXFK�DV�39�LV�FRPPRQ�
DQG�UHODWLYHO\�VWUDLJKWIRUZDUG��$�OHVV�FRPPRQ�W\SH�RI�HOHFWULF�GLVWULEXWLRQ�V\VWHP��NQRZQ�DV�
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, 
ZLWK�H[FHSWLRQDOO\�UHOLDEOH�VHUYLFH��39�V\VWHPV�ORFDWHG�ZLWKLQ�VHFRQGDU\�QHWZRUN�GLVWULEXWLRQ�
V\VWHPV��FRPPRQO\�FDOOHG�´QHWZRUNVµ��PLJKW�UHTXLUH�PRUH�H[WHQVLYH�XWLOLW\�UHYLHZ�EHIRUH�
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

7KH�IROORZLQJ�LPSOHPHQWDWLRQ�WLSV�DQG�RSWLRQV�LQFOXGH�PDQ\�RI�WKH�,QWHUVWDWH�5HQHZDEOH�
(QHUJ\�&RXQFLO·V��,5(&��EHVW�SUDFWLFHV�IRU�LQWHUFRQQHFWLRQ�VWDQGDUGV��

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 
LQWHUFRQQHFW�39 V\VWHPV�

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	 $GRSW�DQG�HQIRUFH�UHDVRQDEOH��SXQFWXDO�SURFHGXUDO�WLPHOLQHV�

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
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o	 8VH�D�VWDQGDUG�IRUP�DJUHHPHQW�WKDW·V�HDV\�WR�XQGHUVWDQG��$OORZ�DSSOLFDWLRQV�DQG�SURFHVVLQJ�
to be done online.

o	 Establish transparent processes for reviewing the technical aspects of an installation.

o	 Eliminate any requirement for an external disconnect switch for smaller, inverter-based 
V\VWHPV�WKDW�H[SRUW�ORZ�YROWDJH�HOHFWULFLW\�RQWR�WKH�JULG��,QYHUWHUV�SURYLGH�WKH�VDIHW\�
measures of an external disconnect switch without the extra cost of installing the switch. 
The external disconnect switch is not necessary for smaller systems.

o	 Eliminate any requirement for liability insurance (above and beyond the coverage in a 
typical property owner’s insurance policy). Prohibit utilities from requiring customers to 
add the utility as an additional insured party.

o	 $OORZ�LQWHUFRQQHFWLRQ�WR�VHFRQGDU\�GLVWULEXWLRQ�QHWZRUNV�ZLWK�UHDVRQDEOH�OLPLWDWLRQV��
where appropriate.

o	 (VWDEOLVK�D�FOHDU�SDWK�IRU�FRPPXQLFDWLRQV�EHWZHHQ�WKH�ORFDO�FRGH�HQIRUFHPHQW�RIÀFHUV�
and the local utility provider to expedite the interconnection process once inspection is 
complete.

o	 Combine the interconnection and permitting applications into one, if possible.

Examples

New York City, New York: Interconnecting Photovoltaics on the City’s Network

New York City is home to the most expansive set of secondary network distribution systems 
LQ�WKH�FRXQWU\��7KH�1HZ�<RUN�&LW\�6RODU�$PHULFD�&LW\�WHDP�VWXGLHG�WKH�WHFKQLFDO�DVSHFWV�RI�
LQWHUFRQQHFWLQJ�39�V\VWHPV�RQ�WKH�FLW\·V�QHWZRUNHG�JULG��7KH�FLW\�ZRUNHG�ZLWK�WKH�1DWLRQDO�
5HQHZDEOH�(QHUJ\�/DERUDWRU\��15(/��DQG�ORFDO�electric utility�&RQ(GLVRQ�WR�GHÀQH�WKH�
PD[LPXP�WHFKQLFDO�SRWHQWLDO�GHSOR\PHQW�RI�39�LQ�1HZ�<RUN�&LW\�DQG�WR�DQDO\]H�WKH�HIIHFW�
RI�WKDW�DPRXQW�RI�39�RQ�WKH�FLW\·V�QHWZRUNV��7KH�WHDP�XVHG�15(/·V�,Q�0\�%DFN\DUG��,0%<��
mapping tool to estimate the electricity that could be produced if all suitable rooftop space in 
���VDPSOH�QHWZRUNV�DURXQG�WKH�FLW\�ZHUH�FRYHUHG�ZLWK�39�arrays��,0%<�XVHV�D�PDS�EDVHG�
LQWHUIDFH�WKDW�DOORZV�XVHUV�WR�VSHFLI\�WKH�H[DFW�ORFDWLRQ�RI�D�SURSRVHG�39�DUUD\�RU�ZLQG�WXUELQH��
%DVHG�RQ�WKH�ORFDWLRQ��V\VWHP�VL]H��DQG�RWKHU�YDULDEOHV��,0%<�HVWLPDWHV�WKH�HOHFWULFLW\�SURGXFWLRQ�
H[SHFWHG�IURP�WKH�V\VWHP��&RPSDULQJ�,0%<·V�HVWLPDWHV�RI�KRXUO\�39�SRZHU�JHQHUDWLRQ�WR�DFWXDO�
KRXUO\�ORDG�OHYHOV�RQ�HDFK�QHWZRUN�VKRZV�KRZ�IXOO�39�GHSOR\PHQW�DIIHFWV�HDFK�QHWZRUN�

7KH�WHDP�IRXQG�WKDW�LQ���RI�WKH����QHWZRUNV��XQGHU�IXOO�39�GHSOR\PHQW��39�JHQHUDWLRQ�FRXOG�
exceed network load and export electricity to the secondary network distribution systems. 
Exporting was greatest in the middle of the day (when production is highest), on weekends 
(when building demand is lowest), and during the spring (when building demand is low relative 
WR�39�JHQHUDWLRQ���([SRUWLQJ�LV�PRVW�OLNHO\�LQ�DUHDV�ZLWK�PRUH�URRIWRS�VSDFH�SHU�SHUVRQ��
generally, the lower density networks are in the outer boroughs, which are made up of single-
family homes and shorter commercial buildings.

7KH�VWXG\�FRQFOXGHG�WKDW�ORZ�OHYHOV�RI�39�SHQHWUDWLRQ�RQ�QHWZRUNV�JHQHUDOO\�DUH�DFFHSWDEOH��
%DVHG�RQ�WKH�UHVXOWV��&RQ(GLVRQ�QRZ�DOORZV�39�V\VWHPV�RI�OHVV�WKDQ�����NLORZDWWV�WR�FRQQHFW�

INTERCONNECTION STANDARDS4.1



Solar Powering Your Community: A Guide for Local Governments   |   January 2011 85

to networks without requiring a comprehensive engineering review. The study is included in 
DQ�15(/�UHSRUW��Photovoltaic Systems Interconnected onto Secondary Network Distribution 
Systems—Success Stories, available online at www.nrel.gov/docs/fy09osti/45061.pdf.

Santa Clara, California: Establishing Collaboration between City and Municipal Utility

,Q�6DQWD�&ODUD��WKH�PXQLFLSDO�XWLOLW\��6LOLFRQ�9DOOH\�3RZHU��SURYHG�WR�EH�D�PDMRU�URDGEORFN�IRU�
39�V\VWHP�LQVWDOODWLRQV��7KH�FLW\�RI�6DQWD�&ODUD�ZDV�DEOH�WR�UHYLHZ�WKH�SHUPLW�DSSOLFDWLRQV�
within a few days, but did not have the ability to issue the permits until the engineers of the 
municipal utility completed their interconnection review. This extended process and frustration 
from applicants resulted in a strong desire for the city and municipality to work together. The 
municipal utility eliminated its role in reviewing the interconnection plans for systems less than 
���NLORZDWWV��'LDORJXH�ZLWK�WKH�FLW\�SURYHG�QRW�RQO\�WKDW�WKH�FLW\�RIÀFLDOV�ZHUH�ZHOO�VXLWHG�WR�
review the interconnections, but also that the city and municipality were essentially performing 
WKH�VDPH�UHYLHZV��$V�D�UHVXOW�RI�WKH�XWLOLW\�UHPRYLQJ�LWVHOI�IURP�WKH�SURFHVV��LW�ZDV�DEOH�WR�
VLJQLÀFDQWO\�GHFUHDVH�FRVWV�IURP�WKH�ODERU�SHUIRUPHG�E\�WKHLU�HQJLQHHUV��7KH�XWLOLW\�WKHQ�JDYH�
EDFN�D�SRUWLRQ�RI�LWV�FRVW�VDYLQJV�WR�WKH�FLW\�LQ�WKH�IRUP�RI�VHQGLQJ�EXLOGLQJ�RIÀFLDOV�WKURXJK�
WKH�1RUWK�$PHULFDQ�%RDUG�RI�&HUWLÀHG�(QHUJ\�3UDFWLWLRQHUV��1$%&(3��WUDLQLQJ��7KH�EXLOGLQJ�
department is now able to avoid consumer frustrations and release permits more quickly. 

Additional References and Resources

WEB SITES

Database of State Incentives for Renewables & E�ciency: Rules, Regulations, & Policies for Renewable Energy
www.dsireusa.org/summarytables/rrpre.cfm

This Web site contains summary maps and tables for policies that affect utilities, such as net-metering and 
interconnection standards. DSIREusa.org, maintained by the North Carolina State Solar Center in partnership with IREC, is 
the only comprehensive, regularly updated database of state renewable energy incentives in the United States, and also 
includes information on many local incentive programs. The U.S. Department of Energy (DOE) funds this ongoing effort.

Solar America Board for Codes and Standards
www.solarabcs.org

The Solar America Board for Codes and Standards (Solar ABCs) is a DOE-funded central body created to address solar 
codes and standards issues. 

The Solar Alliance
www.solaralliance.org/

The Solar Alliance is a state-based advocacy group of companies involved in the design, manufacture, construction, and 
financing of PV systems. The Web site gives the industry perspective on areas critical for building a local solar market, 
including interconnection standards.

INTERCONNECTION STANDARDS 4.1
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www.dsireusa.org/summarytables/rrpre.cfm
www.solarabcs.org
www.solaralliance.org/


Solar Powering Your Community: A Guide for Local Governments   |   January 201186

PUBLICATIONS

Model Interconnection Procedures: 2009 Edition

Interstate Renewable Energy Council, November 2009

IREC’s model interconnection standard incorporates the best practices of small-generator interconnection standards 
developed by various state governments, the Federal Energy Regulatory Commission (FERC), the National Association of 
Regulatory Utility Commissioners (NARUC), and the Mid-Atlantic Distributed Resources Initiative (MADRI).

Report: http://irecusa.org/wp-content/uploads/2009/12/IREC-IC-Model-Final-Nov-8-2009-2.pdf

Freeing the Grid: Best and Worst Practices in State Net-Metering Policies and Interconnection Procedures, 
2010 Edition

Network for New Energy Choices, Vote Solar Initiative, Interstate Renewable Energy Council, November 2009

This report outlines the best and worst practices in state net-metering and interconnection policies.

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

Photovoltaic Systems Interconnected onto Secondary Network Distribution Systems—Success Stories

National Renewable Energy Laboratory, April 2009

This report examines case studies of PV systems integrated into secondary network distribution systems. It includes 
findings from case studies conducted in San Francisco, California; Washington, D.C.; Denver, Colorado; and New York City.

Report: www.nrel.gov/docs/fy09osti/45061.pdf

Connecting the Grid: A Guide to Distributed Generation Interconnection Issues, 6th Edition

Interstate Renewable Energy Council, 2009

This guide is designed for state regulators and other policymakers, utilities, industry representatives, and consumers 
interested in the development of state-level interconnection standards.

Report: www.irecusa.org/wp-content/uploads/2009/10/Connecting_to_the_Grid_Guide_6th_edition-1.pdf

Comparison of the Four Leading Small Generator Interconnection Procedures

Solar America Board for Codes and Standards, Interstate Renewable Energy Council, October 2008

This report reviews four sets of interconnection procedures that regulators often consider when developing state and 
local procedures. As a framework for review, the report uses the grading criteria developed by the Network for New 
Energy Choices (NNEC) and used that organization’s review of state interconnection procedures.

Report: www.solarabcs.org/interconnection/ABCS-07_studyreport.pdf

Utility External Disconnect Switch: Practical, Legal, and Technical Reasons to Eliminate the Requirement 

Solar America Board for Codes and Standards, Interstate Renewable Energy Council, September 2008

This report documents the safe operation of PV systems without a utility external disconnect switch in several large 
jurisdictions. It includes recommendations for regulators contemplating utility external disconnect switch requirements.

Report: www.solarabcs.org/utilitydisconnect/

Utility-Interconnected Photovoltaic Systems: Evaluating the Rationale for the Utility-Accessible External 
Disconnect Switch

National Renewable Energy Laboratory, January 2008

This report examines the utility-accessible external disconnect switch debate in the context of utility-interactive PV 
systems for residential and small commercial PV installations. It focuses on safety, reliability, and cost implications of 
requiring an external disconnect switch.

Report: www.nrel.gov/docs/fy08osti/42675.pdf
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4.2

Net-Metering Rules
Net metering is a billing method that credits solar system owners for electricity exported onto 
the electricity grid. Under the simplest form of net metering, a utility customer’s billing meter 
runs backward as solar electricity is generated and exported to the electricity grid, and forward 
DV�HOHFWULFLW\�LV�FRQVXPHG�IURP�WKH�JULG��$W�WKH�HQG�RI�D�ELOOLQJ�SHULRG��WKH�FXVWRPHU�UHFHLYHV�
a bill for net electricity, which is the amount of electricity consumed minus the amount of 
electricity produced and exported by the utility customer’s photovoltaic��39��V\VWHP��7KLV�
SROLF\�DOORZV�39�V\VWHP�RZQHUV�WR�RIIVHW�HOHFWULFLW\�SXUFKDVHV�IURP�WKH�XWLOLW\�ZLWK�HYHU\�
NLORZDWW�KRXU�RI�VRODU�HOHFWULFLW\�D�39�V\VWHP�SURGXFHV��

8QGHU�DQ�DOWHUQDWLYH�ELOOLQJ�SROLF\��VRPHWLPHV�FDOOHG�´GXDO�PHWHULQJµ�RU�´QHW�SXUFKDVH�DQG�VDOH�
PHWHULQJ�µ�XWLOLWLHV�LQVWDOO�D�VHFRQG�PHWHU�DW�WKH�FXVWRPHU�VLWH�DQG�SD\�D�GLIIHUHQW�UDWH�IRU�VRODU�
electricity exported to the grid, generally a wholesale avoided cost rate. Customers who own 
39�V\VWHPV�LQ�DUHDV�ZLWK�D�GXDO�PHWHULQJ�SROLF\�JHQHUDOO\�UHFHLYH�D�ORZHU��ZKROHVDOH�UDWH��ELOO�
FUHGLW�IRU�VRODU�HOHFWULFLW\�H[SRUWHG�WR�WKH�JULG�WKDQ�FXVWRPHUV�LQ�DUHDV�ZLWK�QHW�PHWHULQJ��$�IHZ�
utilities with dual-metering policies, however, offer a higher-than-retail rate payment for solar 
electricity generated by customer-owned systems.

,I�QR�QHW�PHWHULQJ�SROLF\�LV�LQ�SODFH��D�39�V\VWHP�RZQHU�W\SLFDOO\�KDV�WZR�RSWLRQV������VHQG�
excess solar electricity back to the grid without compensation; in this case, owners size the 
system so that production never exceeds base load, which minimizes the amount of free 
electricity sent to the grid; or (2) purchase a battery storage system to capture excess electricity 
DQG�VWRUH�LW�IRU�IXWXUH�XVH��1HLWKHU�RSWLRQ�LV�SDUWLFXODUO\�ÀQDQFLDOO\�DWWUDFWLYH��VR�PDQ\�
customers might choose to forego the solar installation altogether or install a small system that 
produces only enough electricity for immediate consumption on site. The lack of a net-metering 
policy, then, can discourage investment in solar energy systems.

6RPH�VWDWHV�DOORZ�D�VLQJOH�39�V\VWHP�WR�EH�XVHG�WR�RIIVHW�HOHFWULFLW\�SXUFKDVHV�RQ�PXOWLSOH�
customer billing meters. Such programs, however, might be limited to meters that are on the 
same or an adjacent piece of property owned by the same customer. This type of arrangement is 
RIWHQ�FDOOHG�´PHWHU�DJJUHJDWLRQ�µ�0HWHU�DJJUHJDWLRQ�LV�SDUWLFXODUO\�LPSRUWDQW�IRU�PXQLFLSDOLWLHV��
agriculture customers, universities, shopping malls, and other users with multiple meters that 
seek to offset their energy use with solar and bring down the cost of installations through 
economies of scale. Expanding on this approach, some states allow aggregation of meters on 
different, geographically dispersed properties owned by the same customer. This allows an 
RZQHU�RI�PXOWLSOH�SURSHUWLHV�WR�RIIVHW�WKH�HOHFWULFLW\�XVH�IRU�DOO�ORFDWLRQV�ZLWK�39�V\VWHPV�ORFDWHG�
at sites that are best suited for solar installations, regardless of each facility’s electricity load. 

NET-METERING RULES 4.2
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6RPH�VWDWHV�KDYH�WDNHQ�PHWHU�DJJUHJDWLRQ�RQH�VWHS�IXUWKHU��DOORZLQJ�WKH�RZQHU�RI�D�39�
system to offset the electric loads of other utility customers or permitting joint ownership 
RI�D�39�V\VWHP��7\SLFDOO\��WKH�XWLOLW\�FXVWRPHUV�DQG�WKH�39�V\VWHP�DUH�UHTXLUHG�WR�EH�LQ�WKH�
VDPH�XWLOLW\�VHUYLFH�WHUULWRU\��,Q�WKHVH�VLWXDWLRQV��QHW�PHWHULQJ�FUHGLWV�DUH�RIWHQ�GLVWULEXWHG�
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 
PHWHU�ZLWK�D�VLQJOH�UHQHZDEOH�HQHUJ\�V\VWHP��9LUWXDO�QHW�PHWHULQJ�HQDEOHV�FXVWRPHUV�WR�UHFHLYH�
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 
SROLFLHV��$V�RI�2FWREHU�������WKH�'LVWULFW�RI�&ROXPELD��3XHUWR�5LFR��DQG����VWDWHV�KDYH�
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, 
ORFDO�JRYHUQPHQWV�FDQ�LQÁXHQFH�QHW�PHWHULQJ�UXOHV�E\�FROODERUDWLQJ�ZLWK�VWDWH�DQG�UHJLRQDO�
governing bodies.

States with interconnection standards�ZHUH�JUDGHG�RQ�D�VFDOH�RI�$�WR�)�LQ�WKH�)UHHLQJ�WKH�*ULG�
report, as shown in the table.

NET-METERING RULES4.2
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7KH�IROORZLQJ�LPSOHPHQWDWLRQ�WLSV�DQG�RSWLRQV�LQFOXGH�PDQ\�RI�WKH�,QWHUVWDWH�5HQHZDEOH�
(QHUJ\�&RXQFLO·V��,5(&��EHVW�SUDFWLFHV�IRU�QHW�PHWHULQJ�SROLFLHV�

Source: Network for New Energy 
&KRLFHV��9RWH�6RODU�,QLWLDWLYH��
DQG�,QWHUVWDWH�5HQHZDEOH�
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
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o	 Require that all utilities be subject to the net-metering rules, including investor-owned, 
municipal, and cooperative utilities within a state or local jurisdiction.

o	 $OORZ�DOO�FXVWRPHU�FODVVHV�WR�SDUWLFLSDWH�LQ�QHW�PHWHULQJ�

o	 Ensure that individual system capacity doesn’t exceed the customer’s service entrance 
capacity. Otherwise there should be no individual system capacity limit.

o	 Don’t impose an aggregate system-capacity limit.

o	 $OORZ�FXVWRPHUV�WR�FDUU\�QHW�H[FHVV�JHQHUDWLRQ�FUHGLWV�IRUZDUG�WR�WKH�QH[W�ELOOLQJ�SHULRG�DW�
WKH�IXOO�UHWDLO�YDOXH�RI���NLORZDWW�KRXU�LQGHÀQLWHO\�RU�IRU�DW�OHDVW����PRQWKV�

o	 Waive any application fee for net metering.

o	 Don’t add charges or fees to a customer account for net metering.

o	 $YRLG�QHW�PHWHULQJ�DV�DQ�DGGHQGXP�WR�DQRWKHU�WDULII��1HW�PHWHULQJ�DV�D�WDULII�VKRXOG�EH�DEOH�
to optimize the value of solar energy by accounting for its inherent advantages under time-
of-use and seasonal operation. See �����5DWH�6WUXFWXUHV�WKDW�$SSURSULDWHO\�9DOXH�6RODU. 

o	 Permit meter aggregation so customers can use a centrally located solar energy system to 
offset electricity load measured by multiple meters on the same property.

o	 Establish clear guidelines on who owns the RECs associated with the solar energy 
generation—the utility, the customer, or the solar provider.

Examples

New Orleans, Louisiana: Enacting Citywide Net-Metering Rules

,Q�������WKH�1HZ�2UOHDQV�&LW\�&RXQFLO�DGRSWHG�QHW�PHWHULQJ�UXOHV�UHTXLULQJ�MXULVGLFWLRQDO�
utilities—particularly Entergy New Orleans, an investor-owned utility regulated by the city—
to offer net metering to customers with systems that generate electricity using solar, wind, 
hydropower, geothermal, or biomass resources. The rules apply to residences with a maximum 
capacity of 25 kilowatts and commercial and agricultural systems with a maximum capacity of 
����NLORZDWWV��7KHVH�FDSDFLW\�OLPLWV�DQG�FHUWDLQ�RWKHU�FRQGLWLRQV�DUH�VSHFLÀHG�LQ�/RXLVLDQD·V�
net-metering statute, which applies to all utilities in the state. New Orleans requires utilities 
to supply customer generators�ZLWK�D�PHWHU�FDSDEOH�RI�PHDVXULQJ�WKH�ÁRZ�RI�HOHFWULFLW\�LQ�
both directions, and customers can be charged a one-time fee for meter installation. Net excess 
generation is credited at the utility’s retail rate and carried over to the customer’s subsequent 
ELOO�LQGHÀQLWHO\�

Orlando, Florida: Allowing Net Meter Aggregation

7KH�2UODQGR�8WLOLWLHV�&RPPLVVLRQ��28&��RIIHUV�FXVWRPHUV�WKDW�LQVWDOO�39�RQ�D�VLWH�ZLWK�
PXOWLSOH�HOHFWULF�PHWHUV�WKH�RSWLRQ�WR�DJJUHJDWH�WKHLU�PHWHUV�WKURXJK�FRQVROLGDWHG�ELOOLQJ��$Q\�
excess solar production on one meter can be credited against the aggregated energy usage at 
the site. OUC’s net-metering policy is applicable to all customer classes for systems up to 2 
megawatts. Net excess generation is credited at the utility’s retail rate and carried over to the 
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FXVWRPHU·V�VXEVHTXHQW�ELOO�LQGHÀQLWHO\��$�FXVWRPHU�FDQ�UHTXHVW�D�FKHFN�DW�DQ\�WLPH�IRU�DQ\�
credit on the account.

Salt Lake City, Utah: Influencing Statewide Net-Metering Rules

Utah requires the state’s only investor-owned utility, Rocky Mountain Power (RMP), along 
with most electric cooperatives in the state, to offer net metering to customers who generate 
HOHFWULFLW\�XVLQJ�VRODU�HQHUJ\��ZLQG�HQHUJ\��K\GURSRZHU��K\GURJHQ��ELRPDVV��ODQGÀOO�JDV��RU�
geothermal energy. Net metering is available for residential systems with capacities of up to 
���NLORZDWWV�DQG�QRQUHVLGHQWLDO�V\VWHPV�RI�XS�WR���PHJDZDWWV�LQ�FDSDFLW\��,Q�������8WDK·V�
OHJLVODWXUH�UHYLVHG�WKH�VWDWH·V�QHW�PHWHULQJ�SROLF\��PDNLQJ�VLJQLÀFDQW�LPSURYHPHQWV�WR�WKH�
H[LVWLQJ�ODZ��$W�WKH�VDPH�WLPH��WKH�OHJLVODWXUH�GHIHUUHG�PDQ\�RI�WKH�NH\�GHFLVLRQV�WR�WKH�
appropriate governing authority (Public Service Commission for RMP and the board of directors 
IRU�WKH�UXUDO�FR�RSV���,Q�������WKH�6RODU�6DOW�/DNH�3DUWQHUVKLS�SDUWQHUHG�ZLWK�,5(&�DQG�PRUH�
than 40 businesses, local governments, and citizens to send comments to the Utah Public 
Service Commission on the key issues yet to be decided. Their efforts were successful, and 
in February 2009, the commission ruled that net-metering customers receive full retail credit 
IRU�HYHU\�NLORZDWW�KRXU�RI�H[FHVV�HOHFWULFLW\�JHQHUDWHG��39�V\VWHP�RZQHUV�UHWDLQ�WKH�5(&V�
associated with the electricity they produce, and RMP must allow aggregate interconnection 
RI�39�V\VWHPV�XS�WR�����RI�WKH�XWLOLW\·V������SHDN�GHPDQG��7KH�3XEOLF�6HUYLFH�&RPPLVVLRQ·V�
UXOLQJ�HDUQHG�8WDK�DQ�´$µ�LQ�WKH�1HWZRUN�IRU�1HZ�(QHUJ\�&KRLFHV��9RWH�6RODU�,QLWLDWLYH��DQG�
,5(&·V�Freeing the Grid�UHSRUW³XS�IURP�DQ�´)µ�LQ�������

Additional References and Resources

WEB SITES

Database of State Incentives for Renewables & E�ciency: Rules, Regulations, & Policies for Renewable Energy
www.dsireusa.org/summarytables/rrpre.cfm

This Web site contains summary maps and tables for policies that affect utilities, such as net-metering and 
interconnection standards. DSIREusa.org, maintained by the North Carolina State Solar Center in partnership with IREC, is 
the only comprehensive, regularly updated database of state renewable energy incentives in the United States, and also 
includes information on many local incentive programs. The U.S. Department of Energy (DOE) funds this ongoing effort.

Interstate Renewable Energy Council’s Connecting to the Grid
www.irecusa.org/irec-programs/connecting-to-the-grid

IREC’s Connecting to the Grid Program supplies services and resources to facilitate the development of interconnection 
procedures and net-metering rules for renewable energy systems and other forms of distributed generation. Part of the 
IREC Web site serves as an information clearinghouse on interconnection and net-metering issues.

The Solar Alliance: Net Metering
www.solaralliance.org/four-pillars/net-metering.html

The Solar Alliance is a state-based advocacy group of companies involved in the design, manufacture, construction, and 
financing of PV systems. Its Web site presents the industry perspective on four areas critical for building a local solar 
market: interconnection, net metering, utility rates and revenue policies, and market design.

NET-METERING RULES 4.2
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PUBLICATIONS

The Impact of Rate Design and Net Metering on the Bill Savings from Distributed PV for Residential 
Customers in California

Lawrence Berkeley National Laboratory, April 2010

Researchers at the Lawrence Berkeley National Laboratory attempted to calculate the bill savings from net-metering 
tariffs for PV for residential customers of California’s two largest utilities, Pacific Gas and Electric (PG&E) and Southern 
California Edison (SCE).

Report: http://eetd.lbl.gov/ea/EMP/reports/lbnl-3276e.pdf

Freeing the Grid: Best and Worst Practices in State Net-Metering Policies and Interconnection Procedures, 
2010 Edition

Network for New Energy Choices, Vote Solar Initiative, Interstate Renewable Energy Council, November 2010

This report outlines the best and worst practices in state net-metering and interconnection policies.

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

Net-Metering Model Rules: 2009 Edition

Interstate Renewable Energy Council, October 2009

The IREC rules incorporate best practices and compile them into a template that regulators and utilities can use as a 
starting point when drafting local rules.

Report: http://irecusa.org/wp-content/uploads/2009/10/IREC_NM_Model_October_2009-1.pdf

Residential Photovoltaic Metering and Interconnection Study: Utility Perspectives and Practices

Solar Electric Power Association, March 2008

Working with IREC, the Solar Electric Power Association surveyed 63 utilities about interconnecting and metering 
residential PV systems. The study explains how utilities with many PV systems operating in their territories are treating 
metering, interconnection, documentation, and fees.

Report: www.solarelectricpower.org/resources/reports.aspx
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4.3

Rate Structures that Appropriately Value Solar
(OHFWULFLW\�UDWHV�LQFOXGH�À[HG�DQG�YDULDEOH�FKDUJHV��DQG�YDU\�E\�ORFDWLRQ�DQG�FXVWRPHU�FODVV�
(residential, commercial, and industrial). Rates always include a charge per kilowatt-hour of 
electricity consumed and sometimes include demand charges for the maximum amount of 
electric capacity (usually based on 15-minute peak power demand for each month) a facility 
needs at a given point in time. Electricity rate structures determine the value of the power 
produced by a photovoltaic��39��V\VWHP�DQG�WKH�FRVW�RI�DGGLWLRQDO�HOHFWULFLW\�SXUFKDVHG�
IURP�WKH�XWLOLW\��5DWH�VWUXFWXUHV�DIIHFW�WKH�RYHUDOO�HFRQRPLFV�RI�D�39�V\VWHP³VRPHWLPHV�
VLJQLÀFDQWO\��%\�JHQHUDWLQJ�HOHFWULFLW\�IURP�D�39�V\VWHP�LQVWHDG�RI�SXUFKDVLQJ�HOHFWULFLW\�IURP�
the grid, the economic value of the system is comparable to the cost of avoided utility electricity 
RYHU�WLPH��,Q�DGGLWLRQ�WR�GHWHUPLQLQJ�À[HG�DQG�YDULDEOH�UDWHV��UDWH�VWUXFWXUHV�FDQ�DVVLJQ�GLIIHUHQW�
values to variable electricity use based on how the customer uses the electricity. Some rate 
structures, for example, are tiered depending on the amount of energy used. Rate tiers can be 
EHQHÀFLDO�IRU�VRODU�LI�WKH\·UH�VHW�XS�VR�WKDW�FRQVXPHUV�SD\�KLJKHU�HOHFWULFLW\�UDWHV�ZKHQ�WKH\�XVH�
more electricity, because solar is offsetting those higher rates. Rate tiers don’t work in solar’s 
favor if consumers pay lower electricity rates during high usage, because solar is offsetting those 
ORZHU�UDWHV�DQG�WKHUHIRUH�LQFUHDVLQJ�SD\EDFN�WLPH��$QRWKHU�UDWH�VWUXFWXUH�PRGHO�LV�G\QDPLF�
pricing, in which utility customers are charged different amounts for electricity based on when 
the electricity is used; time-of-use (TOU) and real-time pricing are two examples of dynamic 
SULFLQJ�VWUXFWXUHV��'\QDPLF�SULFLQJ�RIWHQ�SURYLGHV�WKH�PRVW�YDOXH�IRU�39�V\VWHPV��GHSHQGLQJ�
RQ�WKH�VLWH�ORDG�SURÀOH�DQG�FRLQFLGHQFH�ZLWK�39�RXWSXW��:LWK�G\QDPLF�SULFLQJ��HOHFWULFLW\�UDWHV�
W\SLFDOO\�SHDN�LQ�WKH�DIWHUQRRQ�ZLWK�LQFUHDVHG�GHPDQG��VR�39�LQVWDOODWLRQV��ZKLFK�JHQHUDWH�
HOHFWULFLW\�GXULQJ�WKH�GD\��FDQ�RIIVHW�WKRVH�KLJKHU�UDWHV��WKHUHE\�LQFUHDVLQJ�WKH�YDOXH�RI�WKH�39�
system’s energy production. 

Many proponents of solar energy note that conventional utility rate structures fail to compensate 
39�V\VWHP�RZQHUV�IRU�WKH�IXOO�YDOXH�RI�WKH�HOHFWULFLW\�WKH\�JHQHUDWH��&RQYHQWLRQDO�UDWH�VWUXFWXUHV�
GRQ·W�DFFRXQW�IRU�WKH�EHQHÀWV�WR�WKH�HOHFWULFLW\�JULG�UHDOL]HG�E\�JHQHUDWLQJ�HOHFWULFLW\�IURP�
solar energy technologies. For example, in many regions of the United States solar electricity 
production is highest during sunny afternoons when the electricity grid strains to meet peak 
HOHFWULFLW\�GHPDQG��0RVW�UDWH�VWUXFWXUHV�IDLO�WR�UHFRJQL]H�WKH�YDOXH�RI�39�LQ�OHVVHQLQJ�WKH�VWUDLQ�
on the electricity grid during peak demand times. Most rate structures also don’t take into 
consideration the value of avoided transmission and distribution losses�WKDW�GLVWULEXWHG�39�
systems provide by producing electricity at the point of consumption. 

RATE STRUCTURES THAT APPROPRIATELY VALUE SOLAR 4.3
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o	 ,GHQWLI\�WKH�UDWH�VWUXFWXUHV�RIIHUHG�E\�WKH�ORFDO�XWLOLW\�

o	 Understand the net-metering rules in place in the community and how they interact with the 
available rates. See �����,PSURYH�1HW�0HWHULQJ�5XOHV.

o	 Gather electricity load data from a facility of interest and analyze the electricity bill based 
on the rates available to the facility. This will help reveal how electricity rates affect the 
economics of energy use at a given facility, whether a home, a business, or a government 
building.

o	 Research dynamic rate structures and encourage the utility to consider rates optimized for 
solar energy technologies.

o	 Collaborate with regional or state authorities to improve rate structures.

Examples

Minneapolis–Saint Paul, Minnesota: Developing a Photovoltaic Valuation Tool

7KH�0LQQHDSROLV²6DLQW�3DXO�6RODU�$PHULFD�&LWLHV�WHDP�SDUWQHUHG�ZLWK�WKH�1DWLRQDO�5HQHZDEOH�
(QHUJ\�/DERUDWRU\��15(/��WR�GHYHORS�D�WRRO�WKDW�TXDQWLÀHV�WKH�YDOXH�RI�39�JHQHUDWHG�
HOHFWULF�SRZHU�IRU�ERWK�WKH�39�RZQHU��UHWDLO�OHYHO��DQG�WKH�XWLOLW\��ZKROHVDOH�OHYHO���7KLV�WRRO�
HYDOXDWHV�WKH�HQHUJ\��GHPDQG��DQG�UHYHQXH�YDOXHV�RI�39�V\VWHPV�UDQJLQJ�LQ�VL]H�IURP�VPDOO�
VFDOH�UHVLGHQWLDO�DQG�PHGLXP�VFDOH�FRPPHUFLDO�V\VWHPV�WR�ODUJH�VFDOH�XWLOLW\�V\VWHPV��,W�FDQ�
incorporate a variety of energy and demand rate structures, including TOU tariffs and wholesale 
market prices (with coincident wholesale market prices and solar radiation data). The tool’s 
ability to run multiple scenarios gives users the ability to estimate revenue for alternative 
FRQÀJXUDWLRQV��FRQWUDFW�SURYLVLRQV��PDUNHW�FRQGLWLRQV��DQG�ORFDO�VRODU�UHVRXUFHV�

San Diego, California: Studying Rate-Design Impacts on the Value of Solar Electricity

San Diego has extensive, real-time electrical metering on most of its municipal buildings and 
39�V\VWHPV��ZKLFK�KDV�UHVXOWHG�LQ�D�FRPSUHKHQVLYH�VHW�RI�RYHUDOO�FRQVXPSWLRQ�DQG�39�HOHFWULFDO�
SURGXFWLRQ�GDWD�FROOHFWHG�LQ����PLQXWH�LQFUHPHQWV�RYHU�\HDUV��$Q�DQDO\VLV�RI�39�V\VWHP�GDWD�
from two city facilities illustrates the effects of rate designs. The analysis estimated the energy 
DQG�GHPDQG�VDYLQJV�WKDW�WKH�39�V\VWHPV�DUH�DFKLHYLQJ�UHODWLYH�WR�D�EDVH�FDVH�RI�QR�39�V\VWHPV��
7KH�GDWD�UHYHDOHG�WKDW�DFWXDO�GHPDQG�DQG�HQHUJ\�XVH�EHQHÀWV�RI�binomial tariffs (those that 
LQFOXGH�ERWK�À[HG�GHPDQG�DQG�YDULDEOH�HQHUJ\�FKDUJHV��LQFUHDVHG�LQ�VXPPHU�PRQWKV�ZKHQ�
solar resources allow for maximized electricity production. Further, a comparison of different 
HOHFWULFLW\�UDWH�RSWLRQV�IRU�WKHVH�IDFLOLWLHV�UHYHDOHG�VDYLQJV�WKDW�GLIIHUHG�VLJQLÀFDQWO\��WKDW�LV��WKH�

BENEFITS Working with the utility to create rate structures that appropriately value 
PV will improve the economics of solar energy in a community.

RATE STRUCTURES THAT APPROPRIATELY VALUE SOLAR4.3
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EHQHÀWV�RI�39�YDU\�VXEVWDQWLDOO\�GHSHQGLQJ�RQ�WKH�FKRLFH�RI�WKH�XWLOLW\�HOHFWULF�UDWH�VFKHGXOH�
applied. Therefore it is critical for larger facilities—those subject to binomial rates—to perform 
a structured analysis, using interval consumption data if at all possible, to forecast the economic 
EHQHÀWV�RI�HDFK�39�LQVWDOODWLRQ��6XFK�DQ�DQDO\VLV�ZLOO�LQIRUP�QRW�RQO\�WKH�FKRLFH�RI�UDWHV�
ZKHUH�WKHUH�DUH�PXOWLSOH�RSWLRQV�IURP�WKH�XWLOLW\��EXW�DOVR�WKH�VL]LQJ�RI�WKH�39�V\VWHP�LWVHOI�WR�
PD[LPL]H�WKH�DQQXDO�EHQHÀW�DQG�RU�UHWXUQ�RQ�LQYHVWPHQW��52,���LQ�DOLJQPHQW�ZLWK�WKH�VSHFLÀF�
JRDOV�DQG�DYDLODEOH�UHVRXUFHV�RI�WKH�IDFLOLW\�RZQHU��/RFDO�JRYHUQPHQWV�FRQVLGHULQJ�YDULRXV�
ERQG�RU�WKLUG�SDUW\�ÀQDQFLQJ�LQVWUXPHQWV�ZLOO�GHFUHDVH�ULVN�VLJQLÀFDQWO\�E\�LPSOHPHQWLQJ�VXFK�
a measured analytical approach. Finally, in the facilities examined in San Diego, the study 
GHWHUPLQHG�WKDW�WKH�39�V\VWHPV�VDYH�WKH�FLW\�DERXW�����LQ�HOHFWULFLW\�FRVWV�IRU�WKH�EXLOGLQJV�WKH�
systems serve.

Additional References and Resources

WEB SITES

OpenEnergyInfo
http://en.openei.org/wiki/Gateway:Utilities  

The Open Energy Information initiative (OpenEI) is a linked data platform on which the world’s energy data can be 
collected and connected. It brings energy information together, allowing for improved analyses, unique visualizations, 
and real-time data access. OpenEI strives to open access to this energy information, with the ultimate goal of spurring 
creativity and driving innovation in the energy sector. OpenEI users can browse, edit, and add new electric utility rates to 
OpenEI’s repository.

The Solar Alliance: Utility Rates and Revenue Policies
www.solaralliance.org/four-pillars/utility-rates-revenue-policies.html

The Solar Alliance is a state-based advocacy group of companies involved in the design, manufacture, construction, and 
financing of PV systems. The Solar Alliance Web site gives the industry perspective on areas critical for building a local 
solar market, including utility rates and revenue policies.

PUBLICATIONS

The Impacts of Commercial Electric Utility Rate Structure Elements on the Economics of Photovoltaic Systems

National Renewable Energy Laboratory, June 2010

This analysis uses simulated building data, simulated PV data, and actual electric utility tariff data from 25 cities to better 
understand the impacts of different commercial rate structures on the value of PV systems. By analyzing and comparing 
55 unique rate structures across the United States, this study seeks to identify the rate components that have the 
greatest effect on the value of PV systems.

Report: hwww.nrel.gov/docs/fy10osti/46782.pdf

Solar Real-Time Pricing: Is Real-Time Pricing Beneficial to Solar PV in New York City?

Bright Power, Inc., July 2009

The goal of this study is to evaluate the validity of this concept: The coincidence of high electric energy prices and peak 
PV output can improve the economics of PV installations and facilitate the wider use of hourly pricing. The study focuses 
on Con Edison’s electric service territory in New York City.

Report:  www.nycedc.com/NewsPublications/Studies/Documents/SolarRealTimePricing.pdf

RATE STRUCTURES THAT APPROPRIATELY VALUE SOLAR 4.3
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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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5.0                                                                   

CREATING JOBS AND SUPPORTING 
ECONOMIC DEVELOPMENT
Opportunities for creating green jobs exist all along the solar industry supply chain, from solar 
component manufacturing through to sales, installation, and maintenance. Other opportunities 
H[LVW�LQ�VRODU�WUDLQLQJ��V\VWHP�ÀQDQFLQJ��HQHUJ\�XVH�PDQDJHPHQW��DQG�VRODU�SURJUDP�
PDQDJHPHQW��/RFDO�JRYHUQPHQWV�FDQ�FRQWULEXWH�WR�WKH�JURZWK�RI�D�GRPHVWLF�UHQHZDEOH�HQHUJ\�
industry and boost their economies by partnering with solar market participants and supporting 
education and training programs. 

This section can help community leaders understand solar-related economic and job creation 
opportunities and learn how local governments can support a trained workforce. The examples 
offer insight into how communities are leveraging the solar industry to create green jobs and 
VXSSRUW�HFRQRPLF�GHYHORSPHQW��7KH�FKDUW�EHORZ�VKRZV�ZKLFK�RI�WKH����6RODU�$PHULFD�&LWLHV�
have undertaken each of these activities and allows communities to assess their own efforts in 
these areas.

5.0

One of a 
number of PV 
manufacturers 
in the United 
States, Global 
Solar Energy is 
a Tucson-based 
producer of  
thin-film PV 
copper indium 
gallium (di)
selenide (CIGS) 
solar cells.  
(Global Solar 
Energy/ 
PIX15764)
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5.1

Recruit the Solar Industry
$FFRUGLQJ�WR�D�ODQGPDUN�VWXG\�UHOHDVHG�LQ�2FWREHU������E\�7KH�6RODU�)RXQGDWLRQ��DV�RI�
$XJXVW�������WKH�8�6��VRODU�LQGXVWU\�HPSOR\HG��������VRODU�ZRUNHUV³DQG�UHVHDUFK�KDV�VKRZQ�
WKDW�WKLV�QXPEHU�ZLOO�FRQWLQXH�WR�JURZ�LQ�WKH�FRPLQJ�\HDUV��$�1DYLJDQW�&RQVXOWLQJ�UHSRUW��
for example, indicated that there will be nearly seven direct installation jobs per megawatt 
of installed photovoltaic��39��FDSDFLW\�E\�������VHH�3XEOLFDWLRQV�DW�WKH�HQG�RI�WKLV�WRSLF�
area). Manufacturing will have eight direct jobs per megawatt for wafer and cell production, 
DQG�DSSUR[LPDWHO\�WKUHH�GLUHFW�MREV�SHU�PHJDZDWW�IRU�39�PRGXOHV�DQG�RWKHU�HTXLSPHQW�
PDQXIDFWXULQJ��$QG��DFFRUGLQJ�WR�DQ�(X3'�5HVHDUFK�UHSRUW��WKH�8�6��VRODU�LQGXVWU\�ZLOO�VXSSRUW�
more than 450,000 jobs in 2016 (see Publications). 

Recruiting solar manufacturing companies, including their manufacturing supply chain, 
requires focused and sustained efforts by local governments backed by a stable and mature 
economic development organization. Solar companies are keenly aware of the importance of 
local policies in creating favorable business environments. Corporate investments can range 
IURP�VPDOO��D�VPDOO�DVVHPEO\�RSHUDWLRQ��WR�VLJQLÀFDQW��D�������DFUH�PDQXIDFWXULQJ�VLWH���
Manufacturing companies typically base decisions on where to locate a new facility on the 
inherent advantages of the site, proximity to clients, and any local economic incentives that can 
help offset operations costs. To be successful in attracting investments, community leaders need 
to understand clearly the requirements of the industry and the advantages and disadvantages 
of their area as they relate to those requirements. Generally, the critical requirements of solar 
manufacturers include the following:

�	 $YDLODELOLW\�RI�´UHDG\�WR�JRµ�VLWHV�RU�H[LVWLQJ�IDFLOLWLHV�WKDW�PHHW�WKH�FRPSDQLHV·�VL]H�
requirements, have access to required utilities and infrastructure, and have or can easily 
acquire necessary operating permits

�	 $YDLODELOLW\�RI�XWLOLWLHV�LQ�DGHTXDWH�TXDQWLWLHV�DQG�DW�D�FRPSHWLWLYH�FRVW��ORZ�FRVW�HOHFWULFLW\�
is usually of particular importance to manufacturers

�	 )LQDQFLDO�DQG�QRQÀQDQFLDO�LQFHQWLYHV�WKDW�UHGXFH�GHYHORSPHQW�FRVWV�RU�ORQJ�WHUP�RSHUDW-
ing costs or both

�	 $�EXVLQHVV�HQYLURQPHQW��WD[HV�DQG�UHJXODWLRQV��WKDW�VXSSRUWV�PDQXIDFWXULQJ�LQ�JHQHUDO�DQG�
solar and renewable energy in particular

�	 Public policies that support solar and renewable energy development (renewable portfolio 
standard [RPS], feed-in tariffs�>),7V@��net metering)

�	 Proximity to interstate highways, railroad lines, international airports, and in some cases 
port facilities

RECRUIT THE SOLAR INDUSTRY5.1
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�	 Proximity to raw material suppliers such as glass and industrial gas suppliers

�	 Existence of a skilled or trainable labor force nearby

�	 $YDLODELOLW\�DQG�DFFHVV�WR�KLJKHU�HGXFDWLRQ��UHVHDUFK�LQVWLWXWLRQV��DQG�VNLOO�WUDLQLQJ�SURJUDPV

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

�	 $FFHVV�WR�D�YLDEOH�VRODU�PDUNHW��

/RFDO�GHYHORSPHQW�DJHQFLHV��JHQHUDOO\�ZLWK�VXSSRUW�IURP�VWDWHV��XVH�D�YDULHW\�RI�ÀQDQFLDO�DQG�
QRQÀQDQFLDO�LQFHQWLYHV�WR�HQFRXUDJH�FOHDQ�HQHUJ\�EXVLQHVVHV�WR�ORFDWH�RU�H[SDQG�LQ�WKHLU�DUHDV��
,Q�DGGLWLRQ�WR�GLUHFWO\�VXSSRUWLQJ�PDQXIDFWXULQJ�RSHUDWLRQV��ORFDO�JRYHUQPHQWV�FDQ�GHVLJQ�WKHVH�
LQFHQWLYHV�WR�VXSSRUW�UHVHDUFK��GHYHORSPHQW��DQG�FRPPHUFLDOL]DWLRQ��SDUWQHUVKLSV�ZLWK�ÀQDQFLDO�
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 
PDQXIDFWXUHUV�WR�SXUFKDVH�D�SRUWLRQ�RI�WKHLU�SURGXFW��$V�RI�6HSWHPEHU����������VWDWHV�DQG�
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 
RXWSXW��DQG�LQYHVWPHQW�WKUHVKROGV��,QFHQWLYHV�FDQ�DOVR�EH�EDVHG�RQ�SURGXFW�VDOHV�IURP�WKH�
manufacturing facility. Some programs disburse incentives in a phased approach based on 
FRPSDQ\�PLOHVWRQHV��$GGLWLRQDOO\��ORDQ�DQG�JUDQW�SURJUDPV�W\SLFDOO\�UHTXLUH�VXEVWDQWLDO�FRVW�
sharing. Not meeting project goals and terms (e.g., vacating the facility early) sometimes 
UHTXLUHV�UHSD\LQJ�WKH�LQFHQWLYH��&RQYHUVHO\��DFKLHYLQJ�VSHFLÀF�MRE�FUHDWLRQ�RU�HFRQRPLF�
development targets can mean more favorable loan terms.

RECRUIT THE SOLAR INDUSTRY 5.1
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Implementation Tips and Options

o	 Fully understand solar manufacturers’ requirements for selecting a new location and the 
assets and liabilities of a community as they relate to the requirements, because not all 
FRPPXQLWLHV�KDYH�WKH�VDPH�SRWHQWLDO�IRU�VXFFHVV��0DQ\�FRPPXQLWLHV�VSHQG�VLJQLÀFDQW�
amounts of time and energy pursuing projects for which they are not competitive.

o	 Know and understand the community’s competitive position for recruiting these companies. 
Develop strategies and programs that strengthen advantages and overcome weaknesses. 
Short-term success is often expected, but successful communities have long-term 
commitments, strategies, and programs.

o	 Ensure an investment environment that supports manufacturing in general—this will 
SUREDEO\�EH�JRRG�IRU�39�PDQXIDFWXUHUV�DV�ZHOO�

o	 'HYHORS�D�FRPSUHKHQVLYH�LQFHQWLYH�DQG�DVVLVWDQFH�SURJUDP�ZLWK�ERWK�ÀQDQFLDO�DQG�
QRQÀQDQFLDO�SURJUDPV�WKDW�DVVLVW�LQ�SURMHFW�GHYHORSPHQW�DQG�PDLQWDLQ�FRPSHWLWLYH�
operating costs. These can include tax, fee, and utility cost reductions, grants and loans, 
free land, employee training, research collaboration, product buy-back agreements, and 
expedited permits and approvals. 

o	 Pursue a marketing program, but only after the community has assessed its competitive 
position and established long-term strategies. Target marketing to the needs of the industry 
with factual, easily understood information. These companies are being recruited by 
communities throughout the world and can easily tell if a community understands the 
company’s needs and has the attributes it requires.

Examples

Austin, Texas: Supporting Local Industry Through Renewable Portfolio Standards 
and Rebate Programs

7KH�FLW\�RI�$XVWLQ�HVWDEOLVKHG�DQ�536�RI�����E\������IRU�PXQLFLSDO�XWLOLW\�$XVWLQ�(QHUJ\��7KH�
RPS includes a goal of 200 megawatts of installed solar energy systems. To further support a 
ORFDO�VRODU�LQGXVWU\��$XVWLQ�(QHUJ\�LQFUHDVHV�LWV�LQFHQWLYH�RI�������SHU�ZDWW�WR��������SHU�ZDWW�
IRU�FXVWRPHUV�ZKR�LQVWDOO�39�V\VWHPV�WKDW�LQFOXGH�HTXLSPHQW�PDQXIDFWXUHG�LQ�$XVWLQ�

BENEFITS Securing new investments from solar energy companies helps a 
community diversify the economy, expand the workforce, and generate 
new sources of revenue. It also contributes to building a renewable 
energy infrastructure that reduces carbon and is not easily outsourced. 
Additionally, a local government can provide a real-world test environment 
for locally manufactured solar products on public facilities. 

RECRUIT THE SOLAR INDUSTRY5.1
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Miami-Dade County, Florida: Creating New Jobs Through the Targeted Jobs 
Incentive Fund

7KH�FRXQW\·V�7DUJHWHG�-REV�,QFHQWLYH�)XQG��7-,)��RIIHUV�ÀQDQFLDO�LQFHQWLYHV�IRU�VHOHFW�
LQGXVWULHV³VRODU�WKHUPDO�DQG�39�PDQXIDFWXULQJ��LQVWDOODWLRQ��DQG�UHSDLU�FRPSDQLHV³WKDW�
wish to relocate or expand within Miami-Dade County. To be eligible, companies relocating to 
Miami-Dade County must create at least 10 new jobs, and expanding companies must create 
either at least 5 new jobs or at least 10% of the company’s workforce at the time of application, 
whichever is greater. Miami-Dade County gives qualifying companies up to $9,000 per new job 
LQ�7-,)�LQFHQWLYHV�

Additional References and Resources

WEB SITES

Database of State Incentives for Renewables & E�ciency
http://www.dsireusa.org/solar/incentives/index.cfm?EE=1&RE=1&SPV=1&ST=1&searchtype=Recruitment&solar

portal=1&sh=1

This Web site contains summary tables of local, state, and utility financial incentives, including industry recruitment and 
support. DSIREusa.org, maintained by the North Carolina State Solar Center in partnership with the Interstate Renewable 
Energy Council (IREC), is the only comprehensive, regularly updated database of state renewable energy incentives in 
the United States, and also includes information on many local incentive programs. DOE funds this ongoing effort.

Jobs and Economic Development Impact Models
www.nrel.gov/analysis/jedi

Developed by the National Renewable Energy Laboratory (NREL), the Jobs and Economic Development Impact (JEDI) 
models are user-friendly tools that estimate the economic impacts of constructing and operating power generation and 
biofuel plants at the local and state levels. 

PUBLICATIONS

U.S. Solar Policy Impact Analysis: Economic Impact of Extension of the Treasury Grant Program (TGP) and 
Inclusion of Solar Manufacturing 

Equipment in the Investment Tax Credit (MITC), EuPD Research, May 2010

This study, prepared for the Solar Energy Industries Association (SEIA), includes forecasts on the number of jobs and 
solar installations resulting from an extension of the TGP and inclusion of the MITC.

Report: www.seia.org/galleries/pdf/EuPD_Research_Solar_Report.pdf

EESI Fact Sheet: Jobs from Renewable Energy and Energy Efficiency

Environmental and Energy Study Institute, October 2008

The Environmental and Energy Study Institute (EESI) is a nonprofit organization established in 1984 by a bipartisan, 
bicameral group of members of Congress. The institute’s charter is to disseminate timely information and develop 
innovative policy solutions that set the United States on a cleaner and more secure and sustainable energy path. This fact 
sheet reports the major findings from job-creation studies in the renewable, fossil, and nuclear energy industries.

Fact sheet: www.eesi.org/files/green_jobs_factsheet_102208.pdf

RECRUIT THE SOLAR INDUSTRY 5.1
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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
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5.2

Develop Local Workforce Training and Education Programs
$OWKRXJK�WKH�DXWRPDWLRQ�RI�VRPH�WDVNV�LV�LQFUHDVLQJ�HIÀFLHQF\�LQ�WKH�VRODU�LQGXVWU\��
HPSOR\PHQW�LQ�WKH�ÀHOG�ZLOO�FRQWLQXH�WR�JURZ��DQG�VRODU�HQHUJ\�SURMHFWV�ZLOO�FRQWLQXH�WR�UHTXLUH�
skilled domestic workers to install, maintain, and service solar energy systems. One way local 
JRYHUQPHQWV�FDQ�VXSSRUW�VRODU�WUDLQLQJ�SURJUDPV�LV�WR�RIIHU�ÀQDQFLDO�LQFHQWLYHV�WR�SHRSOH�ZKR�
hire graduates of local training programs to install a solar energy system. They can also help 
align local solar workforce training programs with other municipal workforce and economic 
GHYHORSPHQW�LQLWLDWLYHV�DQG�IDFLOLWDWH�SDUWQHUVKLSV�EHWZHHQ�WUDLQLQJ�RUJDQL]DWLRQV��/RFDO�
governments can also play an active role by informing local educational institutions about the 
EHQHÀWV�RI�SDUWLFLSDWLQJ�LQ�WKH�8�6��'HSDUWPHQW�RI�(QHUJ\·V��'2(��6RODU�,QVWUXFWRU�7UDLQLQJ�
Network. The nine Regional Training Providers within the network develop best practices and 
sponsor local instructors with lab equipment, model curricula, and train-the-trainer workshops. 

Solar Instructor Training Network 

Source: U.S. Department of Energy/Energy Efficiency & Renewable Energy.
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Educating and training solar technicians runs the gamut from intensive weekend courses through 
PXOWLFRXUVH�FHUWLÀFDWH�SURJUDPV�WR���\HDU�GHJUHH�SURJUDPV��&RPPXQLW\�FROOHJHV��YRFDWLRQDO�
DQG�WHFKQLFDO�VFKRROV��HOHFWULFDO�WUDGH�XQLRQV��DQG�QRQSURÀW�RUJDQL]DWLRQV�RIIHU�WUDLQLQJ��DQG�
specialized training is available at small independent centers. Solar product manufacturers and 
GLVWULEXWRUV�DOVR�FRQGXFW�LQVWDOOHU�WUDLQLQJ��DOWKRXJK�WKH�WUDLQLQJ�LV�RIWHQ�IRU�SURGXFW�VSHFLÀF�
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 
LPPHGLDWH�HQWU\�LQWR�WKH�ZRUNIRUFH��9LUWXDOO\�DOO�8�6��FROOHJHV��XQLYHUVLWLHV��DQG�FRPPXQLW\�
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 
LQVWLWXWLRQV�DUH�RIIHUHG�LQ�PDQ\�WUDGHV��LQFOXGLQJ�HOHFWULFDO��URRÀQJ��LURQZRUNV��FDUSHQWU\��DLU�
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 �39��LQVWDOOHUV�QHHG�ERWK�
HOHFWULFDO�DQG�URRÀQJ�WUDLQLQJ��DQG�solar water heating (SWH) technicians need both plumbing 
DQG�URRÀQJ�VNLOOV�

$VVRFLDWH�LQ�DSSOLHG�VFLHQFH��$$6��GHJUHH�SURJUDPV�VWUHVV�WHFKQRORJ\�WR�SUHSDUH�VWXGHQWV�IRU�
HPSOR\PHQW�LQ�D�VSHFLÀF�RFFXSDWLRQ�VXFK�DV�D�39�WHFKQLFLDQ��$$6�SURJUDPV�GRQ·W�UHTXLUH�
general education credits and aren’t generally intended to prepare pupils for an undergraduate 
GHJUHH��7ZR�\HDU�DVVRFLDWH�RI�VFLHQFH��$6��GHJUHH�SURJUDPV�DUH�LQWHQGHG�IRU�FDUHHU�SUHSDUDWLRQ��
$Q�$6�GHJUHH�FDQ�DOVR�EH�WUDQVIHUUHG�IURP�WKH�FRPPXQLW\�FROOHJH�WR�D���\HDU�SURJUDP�VXFK�DV�
a bachelor of science in engineering technology. These programs are well suited for students 
FRQVLGHULQJ�SXUVXLQJ�39�V\VWHP�GHVLJQ�RU�HQHUJ\�PDQDJHPHQW�

$OO�VRODU�HGXFDWLRQ�DQG�WUDLQLQJ�SURJUDPV�VKRXOG�KDYH�WKH�IDFLOLWLHV��FXUULFXOD��DQG�PDWHULDOV�
to prepare students for postgraduation jobs in the solar industry. The best programs offer 
internship, apprenticeship, or cooperative on-the-job training opportunities, leveraged with 
resources of the local industry and government. Solar installation jobs call for mechanical 
DELOLWLHV�WKDW�UHTXLUH�´OHDUQLQJ�E\�GRLQJµ�RXWVLGH�WKH�FODVVURRP��$V�DQ�H[DPSOH��7KH�,QWHUVWDWH�
5HQHZDEOH�(QHUJ\�&RXQFLO��,5(&��RIIHUV�,QVWLWXWH�IRU�6XVWDLQDEOH�3RZHU�4XDOLW\��,634��
WUDLQLQJ�DFFUHGLWDWLRQ��7KH�,634�VWDQGDUG³ZKLFK�LV�LQWHUQDWLRQDOO\�UHFRJQL]HG�IRU�UHQHZDEOH�
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HQHUJ\�WUDLQLQJ�SURJUDPV³VSHFLÀHV�UHTXLUHPHQWV�IRU�FRPSHWHQF\��TXDOLW\�V\VWHPV��UHVRXUFHV��
DQG�TXDOLÀFDWLRQ�RI�D�FXUULFXOXP�DJDLQVW�ZKLFK�WUDLQHUV�DQG�WUDLQLQJ�SURJUDPV�FDQ�EH�HYDOXDWHG��
,634�DFFUHGLWHG�SURJUDPV�UHO\�RQ�H[WHQVLYH��KDQGV�RQ�ZRUN�WKDW�FDQ�EH�SHUIRUPHG�RQO\�LQ�
DGHTXDWH�WUDLQLQJ�IDFLOLWLHV��,5(&�FXUUHQWO\�RIIHUV�,634�DFFUHGLWDWLRQ�IRU�WUDLQLQJ�SURJUDPV��
DFFUHGLWDWLRQ�IRU�FRQWLQXLQJ�HGXFDWLRQ�SURYLGHUV��FHUWLÀFDWLRQ�IRU�LQGHSHQGHQW�PDVWHU�WUDLQHUV��
FHUWLÀFDWLRQ�IRU�DIÀOLDWHG�PDVWHU�WUDLQHUV��DQG�FHUWLÀFDWLRQ�IRU�LQVWUXFWRUV�

Implementation Tips and Options

o	 ,GHQWLI\�RUJDQL]DWLRQV�DQG�LQVWLWXWLRQV�LQ�WKH�FRPPXQLW\�WKDW�DUH�FRQGXFWLQJ�WUDLQLQJ�DQG�
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	 (QFRXUDJH�WUDLQLQJ�LQVWLWXWLRQV�WR�DFKLHYH�DFFUHGLWDWLRQ�WKURXJK�,634��7KH�,634�
requirements are designed to accomplish the following:

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

�	 Ensure that graduates have a predictable level of expertise.

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

�	 (QVXUH�WKDW�WKH�WUDLQLQJ�RUJDQL]DWLRQ�KDV�DSSURSULDWH�ÀQDQFLDO�UHVRXUFHV�DQG�WKDW�
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 
'2(·V�6RODU�,QVWUXFWRU�7UDLQLQJ�1HWZRUN��/RFDO�LQVWUXFWRUV�PLJKW�EH�HOLJLEOH�WR�UHFHLYH�
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	 (QFRXUDJH�ORFDO�WUDLQLQJ�LQVWLWXWLRQV�WR�RIIHU�QDWLRQDOO\�UHFRJQL]HG�OLFHQVLQJ�FHUWLÀFDWLRQ�
programs (see �����,QVWDOOHU�/LFHQVLQJ�	�&HUWLÀFDWLRQ).

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

o	 ,PSOHPHQW�ORFDO�JRYHUQPHQW�SURJUDPV�WKDW�HQFRXUDJH�XVLQJ�ORFDOO\�WUDLQHG�VRODU�LQVWDOOHUV�

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.
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Examples

New Orleans, Louisiana: Facilitating the Louisiana CleanTech Network–Louisiana 
Technical College Partnership

$�VLJQLÀFDQW�SDUW�RI�1HZ�2UOHDQV·�FRPSUHKHQVLYH�SODQ�IRU�WKH�H[SDQVLRQ�RI�VRODU�WHFKQRORJ\�LV�
HGXFDWLQJ�DQG�WUDLQLQJ�D�VRODU�HQHUJ\�ZRUNIRUFH��1RQSURÀW�/RXLVLDQD�&OHDQ7HFK�1HWZRUN��/&71���
LQ�SDUWQHUVKLS�ZLWK�/RXLVLDQD�7HFKQLFDO�&ROOHJH��/7&���RIIHUV�D�VRODU�WHFKQRORJ\�LQVWDOODWLRQ�FRXUVH�
that gives students hands-on experience. The course is a combination of lecture and training covering 
real-world solar applications, National Electrical Code (NEC) information, explanations of state 
DQG�IHGHUDO�WD[�FUHGLW�LQFHQWLYHV��DQG�/RXLVLDQD�VRODU�LQVWDOODWLRQ�FRQWUDFWRU�UHTXLUHPHQWV��7KH�FODVV�
includes 48 hours of professional training in two 3-day sessions and covers the learning objectives 
IRU�1$%&(3·V�HQWU\�OHYHO�39�SURJUDP��$OO�FRXUVH�JUDGXDWHV�UHFHLYH�WKH�/&71�FHUWLÀFDWH�RI�
WUDLQLQJ��ZKLFK�VDWLVÀHV�RQH�RI�/RXLVLDQD·V�VRODU�V\VWHP�LQVWDOODWLRQ�FRQWUDFWRU�UHTXLUHPHQWV�

San Francisco, California: Developing Community Workforce Development Training 
Programs

7KH�6DQ�)UDQFLVFR�2IÀFH�RI�(FRQRPLF�DQG�:RUNIRUFH�'HYHORSPHQW��2(:'��KDV�EHHQ�ZRUNLQJ�
ZLWK�&LW\�&ROOHJH�RI�6DQ�)UDQFLVFR�WR�GHYHORS�D�*UHHQ�6NLOOV�$FDGHP\�WKDW�ZLOO�RIIHU�YRFDWLRQDO�
skills training and placement services; create and implement a targeted outreach strategy to 
recruit participants from four neighborhoods in the highest-poverty areas in the city; and design 
and implement an intensive and long-term job readiness training program that will help enrolled 
SDUWLFLSDQWV�IURP�WDUJHWHG�FRPPXQLWLHV�VXFFHHG�LQ�WKH�*UHHQ�6NLOOV�$FDGHP\�DQG�XOWLPDWHO\�ÀQG�
WKHLU�ZD\�WR�HFRQRPLF�VHOI�VXIÀFLHQF\�WKURXJK�HPSOR\PHQW�LQ�JUHHQ�LQGXVWU\�

OEWD has also developed the TrainGreenSF (www.traingreensf.org) program to connect 
community-based organizations offering green training for low-income residents and 
ZRUNHU�UHIHUUDOV�IURP�WKHLU�SURJUDPV�ZLWK�WKH�VRODU��HQHUJ\�HIÀFLHQF\��UHF\FOLQJ��DQG�JUHHQ�
transportation employers who want to hire from the pool of workforce development graduates.

Beginning on July 1, 2010, residents wanting to receive San Francisco’s GoSolarSF incentive 
(www.solarsf.org��IRU�LQVWDOOLQJ�D�39�V\VWHP�ZHUH�UHTXLUHG�WR�XVH�D�FRQWUDFWRU�ZKR�HPSOR\V�
VWDII�IURP�FLW\�ZRUNIRUFH�GHYHORSPHQW�WUDLQLQJ�SURJUDPV�DQG�LV�FHUWLÀHG�E\�2(:'��

Additional References and Resources

WEB SITES

Florida Solar Energy Center: Education
www.fsec.ucf.edu/en/education/cont_ed/bldg/index.htm

The center’s building research division offers numerous training and certification courses for a variety of practitioners and 
professionals as well as the public. The Web site lists PV and solar thermal course offerings.
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GoSolarSF: Solar Energy Incentive Program 
www.sfwater.org/mto_main.cfm/MC_ID/12/MSC_ID/139/MTO_ID/361

The San Francisco Public Utilities Commission administers the GoSolarSF Program and maintains the GoSolarSF Program 
Web site. The Web site includes details of the incentive program and a list of workforce development program installers.

Interstate Renewable Energy Council University Courses & Training Providers Directory
www.irecusa.org/irec-programs/workforce-development/education-information

IREC supports market-oriented services targeted at education, coordination, procurement, workforce development, 
and consumer protection, along with the adoption and implementation of uniform guidelines and standards. The Web 
site contains information about renewable energy courses at universities, a training catalog, resources for curriculum 
development, and information about ISPQ accreditation.

National Partnership for Environmental Technology Education
www.nationalpete.org

The National Partnership for Environmental Technology Education is a nonprofit organization that helps facilitate, 
augment, and broker partnerships with educational institutions, industry, and government. The Web site includes 
resources for establishing strong environmental practices and programs at educational institutions.

North American Board of Certified Energy Practitioners
www.nabcep.org

NABCEP is a volunteer board that includes representatives of the solar industry and the trades, NABCEP certificants, 
renewable energy organizations, state policy makers, and educational institutions. NABCEP offers certifications to 
renewable energy professionals throughout North America, and information on NABCEP-certified installers in the area.

North Carolina State University Renewable Energy Technologies Diploma Program
www.continuingeducation.ncsu.edu/RenewableEnergy.html

This continuing education program is geared toward electrical contractors; building and electrical inspectors; builders 
and architects; small business owners; landowners; plumbers; heating, ventilating, and air conditioning (HVAC) firms; and 
other entities interested in gaining a greater level of professional training and understanding in renewable energy. The 
Web site includes course and workshop listings and registration information.

Solar Energy International: Solar Training & Renewable Energy Education
www.solarenergy.org

Solar Energy International (SEI) is a nonprofit organization based in Colorado with a mission to help others use 
renewable energy and environmental building technologies through education. The SEI Web site lists the training courses 
available online and at locations worldwide.

The Southwest Technology Development Institute: Education & Training
www.nmsu.edu/~tdi/Photovoltaics/EducAndTraining/EducTrain.html

This institute is one of the key renewable energy educational organizations in the United States, producing trained 
project developers, electrical inspectors, engineers, homeowners, and bankers, among others. Courses range from 
practical, hands-on courses to detailed engineering, financing, and economic development courses.

U.S. DOE Solar Instructor Training Network
www.eere.energy.gov/solar/instructor_training_network.html

The Solar Instructor Training Network addresses the need for high-quality, local, and accessible training in solar system 
design, installation, sales, and inspection. The network leads an effort to create a geographic blanket of training 
opportunities in solar installation across the United States. Instructors have access to a variety of training resources and 
could be eligible for sponsored professional development. 
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PUBLICATIONS

Renewable Energy Training: Best Practices & Recommended Guidelines

Interstate Renewable Energy Council, February 2010

This report is an update to the September 2008 edition, and contains recommended training guidelines, training criteria, 
assessment tools, task analyses, credentialing programs, and other related resources for renewable energy training 
programs. The report includes recommended facilities, hardware, and materials for PV and SWH training programs.

Report: www.irecusa.org/wp-content/uploads/2009/10/BestPracticesFormatted2010Final2410.pdf

Photovoltaic Systems

National Joint Apprenticeship and Training Committee, 2010

In partnership with American Technical Publishers, the National JATC (NJATC) created a comprehensive textbook on 
designing, installing, and evaluating residential and commercial PV systems. It covers the principles of PV and describes 
how to effectively incorporate PV systems into standalone or interconnected electrical systems. The content includes 
system advantages and disadvantages, site evaluation, component operation, system design and sizing, installation 
requirements, and recommended practices.

Textbook (available for purchase):  www.JimDunlopSolar.com
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6.0                                                                   

EDUCATING AND EMPOWERING 
POTENTIAL CUSTOMERS
/RFDO�JRYHUQPHQWV�FDQ�HQJDJH�WKHLU�FRPPXQLWLHV�XVLQJ�D�YDULHW\�RI�RXWUHDFK�DFWLYLWLHV�WKDW�
promote solar energy technologies. These activities can augment the public’s knowledge about 
VRODU�HQHUJ\��SURPRWH�FRQVXPHU�FRQÀGHQFH��DQG�KHOS�FRQVXPHUV�GHFLGH�ZKHWKHU�WR�LQVWDOO�VRODU�
energy systems on their properties. This section introduces some of the many outreach activities 
that promote solar energy. Efforts can target numerous audiences, including residents and 
EXVLQHVVHV��ÀQDQFLDO�LQVWLWXWLRQV��DQG�VWXGHQWV��3RWHQWLDO�VRODU�RXWUHDFK�VHUYLFH�SURYLGHUV�LQFOXGH�
VWDWH�DQG�ORFDO�JRYHUQPHQWV��FRPPXQLW\�RUJDQL]DWLRQV��FROOHJHV�DQG�XQLYHUVLWLHV��QRQSURÀW�
organizations, utilities, and industry associations. 

This section can help community leaders track their knowledge about the solar outreach and 
education activities available in their community. The chart below shows which of the 25 Solar 
$PHULFD�&LWLHV�KDYH�XQGHUWDNHQ�HDFK�RI�WKHVH�DFWLYLWLHV�DQG�DOORZV�FRPPXQLWLHV�WR�DVVHVV�WKHLU�
own efforts in these areas.

	

6.0

Community 
activities such 
as tours, solar 
fairs, and other 
events can 
reach different 
audiences 
and increase 
potential 
customers’ 
knowledge and 
confidence in 
solar energy 
as an option 
for their own 
properties.  
(Robin Read/ 
PIX09676)
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6.1

Consumer Outreach and Education Programs
$V�ZLWK�DQ\�UHODWLYHO\�QHZ�WHFKQRORJ\�RQ�WKH�PDUNHW��FRQVXPHUV�PXVW�XQGHUVWDQG�KRZ�
VRODU�WHFKQRORJLHV�ZRUN�DQG�ZKDW�WKHLU�EHQHÀWV�DUH��/DFN�RI�FRPPXQLFDWLRQ��LQIRUPDWLRQ�
dissemination, and consumer awareness can prevent residents and businesses from taking 
DGYDQWDJH�RI�VRODU�HQHUJ\��7R�VXFFHVVIXOO\�´VHOOµ�VRODU�HQHUJ\�LQ�D�FRPPXQLW\��FRPPXQLW\�
leaders must understand consumer perceptions about solar and work to overcome any negative 
or inaccurate ideas or views. They also need to determine the price or value equation that 
ZLOO�KDYH�WKH�PRVW�DSSHDO��ÀQG�RXW�ZKR�FRQVXPHUV�YLHZ�DV�FUHGLEOH�VRXUFHV�RI�SURGXFW�
information, and decide where to place this information so that it reaches the target audience. 
Media campaigns, workshops, educational displays, events, competitions, and highly visible 
demonstration projects are a few examples of outreach activities that can be implemented at the 
local or regional level to help educate the public about solar technologies. Showcasing existing 
solar energy installations through an online solar mapping tool is a mechanism that’s growing in 
popularity (see 6.4, Solar Mapping as an Outreach Tool). These efforts can help build the solar 
market by furnishing credible information to increase public awareness and interest in solar 
WHFKQRORJ\�DQG�ÀQDQFLQJ�RSWLRQV�

Implementation Tips and Options

To broaden the market for solar, a community’s marketing strategy should accomplish the 
following objectives:

o	 &KHFN�LI�WKH�VWDWH�HQHUJ\�RIÀFH�RU�HTXLYDOHQW�VWDWH�DJHQF\�KDV�D�FHQWUDO�FRQVXPHU�
LQIRUPDWLRQ�:HE�SRUWDO�IRU�UHVLGHQWV�DQG�EXVLQHVVHV��$OWKRXJK�ORFDO�OHDGHUV�PD\�ZLVK�WR�
tailor messages to their local community, they can save money and promote standardization 
across jurisdictions by building on efforts the state has already undertaken. 

o	 Explain the value proposition for solar.

BENEFITS Citizens who are educated about the benefits of solar energy and 
understand financing options and the installation process are more likely to 
be interested in purchasing and installing solar technologies at their homes 
or businesses, which increases local demand for solar energy and helps 
local governments meet solar energy goals.
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o	 Reinforce in marketing materials the reliability of solar technologies.

o	 Reduce the complexity of explanations of solar concepts and technologies.

o	 ,QFOXGH�D�PHVVDJH�WKDW�UHVRQDWHV�ZLWK�PHPEHUV�RI�WKH�WDUJHW�DXGLHQFH�

o	 Reach new customer markets.

o	 Use the following outreach tactics to accomplish the objectives just listed:

�	 Create an informational Web site or a social marketing site.

�	 Use Web-based solar mapping as an outreach tool (see 6.4, Solar Mapping as an Out-
reach Tool). 

�	 Publish case studies on existing solar installations.

�	 Create educational displays explaining the basics of solar energy (consider making it a 
mobile exhibit).

�	 Train neighborhood solar champions.

�	 Organize a solar fair.

o	 6HFXUH�VXIÀFLHQW�UHVRXUFHV�WR�VXSSRUW�DOO�DVSHFWV�RI�D�UREXVW�FRQVXPHU�HGXFDWLRQ�FDPSDLJQ��
7R�GR�WKLV��SDUWQHU�ZLWK�RUJDQL]DWLRQV�VXFK�DV�QRQSURÀWV��XQLYHUVLWLHV��XWLOLWLHV��DQG�
companies. Depending on the scope of the program, the necessary resources could include 
the following:

�	 $GHTXDWH�VSDFH�WR�KROG�ZRUNVKRSV�RU�IDLUV

�	 Trained instructors to lead consumer education workshops

�	 Staff to update an educational Web site

�	 Solar mapping software.

Examples

Knoxville, Tennessee: Educating the Community Through Consumer Workshops

One of the biggest obstacles to the growth of the solar market in the city of Knoxville is that 
most citizens lack information about, and experience with, solar technology. To help educate 
its citizens, the city hosts a series of free solar energy workshops that are open to the public. 
Participants learn about different solar technologies, the various incentives for purchasing solar 
V\VWHPV��DQG�KRZ�WR�ÀQG�TXDOLÀHG�LQVWDOOHUV�VXFK�DV�WKRVH�FHUWLÀHG�E\�WKH�1RUWK�$PHULFDQ�
%RDUG�RI�&HUWLÀHG�(QHUJ\�3UDFWLWLRQHUV��1$%&(3���,QGLYLGXDO�ZRUNVKRSV�IRFXV�RQ�GLIIHUHQW�
segments of the population (e.g., residents, businesses, utilities), and each workshop is tailored 
for the appropriate audience. Workshops have been taught in the past by faculty at Pellissippi 
6WDWH�&RPPXQLW\�&ROOHJH��36&&��DQG�IDFXOW\�IURP�WKH�6RXWKHUQ�$OOLDQFH�IRU�&OHDQ�(QHUJ\�
�6$&(���6$&(�JHQHUDOO\�WHDFKHV�LQIRUPDWLRQDO�ZRUNVKRSV�DQG�36&&�KDV�JLYHQ�D�IHZ�FODVVHV�
WKDW�TXDOLI\�SDUWLFLSDQWV�IRU�FRQWLQXLQJ�HGXFDWLRQ�FUHGLWV�DQG�SUHSDUDWLRQ�IRU�WKH�1$%&(3�HQWU\�
level exam. The workshops and related consumer information are promoted through the city’s 
Solar Knoxville Clearinghouse, available online at www.solarknoxville.org. 
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www.solarknoxville.org


Solar Powering Your Community: A Guide for Local Governments   |   January 2011112

Portland, Oregon: Reaching the Community Through the Solar Now! Campaign

One of the four major goals set by the city of Portland’s Solar Now! program is increasing 
market demand among local residents and businesses. The city’s Bureau of Planning and 
Sustainability (BPS) has a long history of supporting community outreach, education, training, 
technical assistance, and customer service, and engaging in creative public–private partnerships 
WKDW�IXUWKHU�WKH�PLVVLRQ��,WV�RXWUHDFK�HIIRUWV�KDYH�SOD\HG�DQ�LPSRUWDQW�UROH�LQ�IRVWHULQJ�WKH�VRUW�
of community-wide behavior change that has made Portland one of the most sustainable cities in 
the nation.

7KH�FLW\�RI�3RUWODQG�LGHQWLÀHG�WKH�2UHJRQ�'HSDUWPHQW�RI�(QHUJ\��(QHUJ\�7UXVW�RI�2UHJRQ��
and Solar Oregon as critical partners in achieving the city’s goal of increasing market demand 
for solar. Each partner plays an important and distinct role in the existing solar market. BPS 
became involved to help better facilitate and unify the independent efforts. The organizations all 
came together under the Solar Now! brand, and work to educate the residential and commercial 
SXEOLF�WR�PDUNHW�WKH�EHQHÀWV�RI�VRODU�HQHUJ\��7KH�6RODU�1RZ��FDPSDLJQ�KDV�XVHG�WKH�IROORZLQJ�
outreach methods:

�	 Free workshops

�	 $GYHUWLVLQJ�FDPSDLJQV�WR�DWWUDFW�DWWHQGDQFH�WR�ZRUNVKRSV�DQG�UDLVH�DZDUHQHVV�RI�WKH�6RODU�
Now! program

�	 Educational brochures for residential and commercial audiences

�	 ,QIRUPDWLRQDO�:HE�VLWH��www.solarnoworegon.org)

�	 $�WROO�IUHH�FDOO�FHQWHU

�	 (�PDLO�UHPLQGHUV�DQG�QRWLÀFDWLRQV�VHQW�WR�ZRUNVKRS�DWWHQGHHV

�	 Table presence at local farmers’ markets, fairs, and festivals

�	 On-site presentations at workplaces.

7KH�SDUWQHUVKLS�KDV�HQDEOHG�3RUWODQG�WR�OHYHUDJH�ÀQDQFHV�DV�ZHOO�DV�VNLOOV��UHVXOWLQJ�LQ�D�ZHOO�
FRRUGLQDWHG�FDPSDLJQ�WKDW·V�LQFUHDVLQJO\�UHFRJQL]HG�E\�WKH�SXEOLF��$V�RI�-XO\�������UHVLGHQWLDO�
solar had grown dramatically, with a 325% increase in the number of systems installed since the 
campaign started in 2006.

Additional References and Resources

WEB SITES

ASES National Solar Tour
www.nationalsolartour.org

The American Solar Energy Society (ASES) National Solar Tour is the world’s largest grassroots solar event. This event 
offers participants the opportunity to tour homes and buildings to see how neighbors are using solar energy, energy 
efficiency, and other sustainable technologies to reduce their monthly utility bills and help tackle climate change. It takes 
place each year in conjunction with National Energy Awareness Month.
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California Solar Center
www.californiasolarcenter.org

Californiasolarcenter.org is a prime source of information on solar energy activity in California, and much of the 
information is applicable to every state. The Web site is managed by The Rahus Institute, a nonprofit organization 
working to promote greater use of renewable energy through education, research, and program and policy development. 
This site includes chat rooms, educational resources, and information on financial incentives in California and legislation. 
The goal is to disseminate timely and accurate information to help develop the market for solar energy technology and 
design practices in California and to encourage consumers, businesses, and policy makers to move toward a clean energy 
future without compromising the environment or the economy.

EnergySavers.gov: Exploring Ways to Use Solar Energy
www.energysavers.gov/renewable_energy/solar/index.cfm/mytopic=50011

The U.S. Department of Energy’s Energy Savers Web site provides information for consumers on how to leverage energy 
efficiency and renewable energy to save money on household energy bills. In this section, Energy Savers explains how 
consumers can harness solar energy for various applications around the home.

Florida Solar Energy Center: Consumer
www.fsec.ucf.edu/en/consumer/solar_electricity

The Florida Solar Energy Center (FSEC) Solar Energy Department has researched PV for more than 30 years. The 
consumer’s section of the Web site helps consumers understand how to use PV in their homes and businesses.

PUBLICATIONS

Smart Solar Marketing Strategies: Clean Energy State Program Guide 

Clean Energy Group and SmartPower, August 2009 

Effective marketing guides the presentation of product information consumers, with the ultimate goal of persuading 
consumers to make a particular purchase. This guide explains the classic elements of marketing and the lens they offer 
for assessing programs that support solar technology deployment. It also identifies market barriers facing solar and how 
marketing strategies can be used to overcome them.

Report: www.cleanegroup.org/Reports/CEG_Solar_Marketing_Report_August2009.pdf
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BENEFITS Local governments increase awareness of solar energy technologies in 
their communities by installing demonstration projects that include an 
educational component. Those who are educated about the benefits of 
solar energy and see the technology in action are more likely to purchase 
and install solar technologies at their homes or businesses. This increases 
local demand for solar energy and helps support a local solar industry. 
Demonstration projects can also furnish good training opportunities for 
installers.

6.2

Demonstration Projects with an Educational Component

Demonstration projects are important because they increase local awareness of solar energy 
DQG�LWV�DSSOLFDWLRQV��6HHLQJ�VRODU�HQHUJ\�WHFKQRORJLHV�RSHUDWLQJ�ÀUVWKDQG�HQDEOHV�FLWL]HQV�
to better understand the technology. Demonstration projects can include small or large 
installations of any type of solar energy technology. Positioning demonstration projects in highly 
visible locations that are easily accessible to the public maximizes the project’s impact in a 
community—a community could install them on government property like a park or in city hall, 
or partner with local companies and organizations to place them on private property. 

The educational component of a demonstration project could include a kiosk at the site 
location, an informational Web site, live tours at the demonstration project location, and printed 
information. These types of tools help people understand how solar energy technologies work 
and can showcase the installation’s energy output and associated energy cost savings, as well as 
LWV�FDUERQ�HPLVVLRQV�UHGXFWLRQV�DQG�RWKHU�HQYLURQPHQWDO�EHQHÀWV��

Several companies offer equipment and software that portray the energy output of a solar 
system through a user-friendly display. These displays can be incorporated into kiosks and 
PDGH�DYDLODEOH�RQOLQH��,Q�DGGLWLRQ�WR�WKH�HGXFDWLRQDO�EHQHÀWV��WKLV�PRQLWRULQJ�HTXLSPHQW�\LHOGV�
YDOXDEOH�GDWD�RQ�WKH�SURGXFWLRQ�RI�WKH�VRODU�V\VWHP�WKDW�FDQ�EH�XVHG�IRU�YDULRXV�ÀQDQFLDO�RU�
technical studies.

Implementation Tips and Options

o	 Choose a highly visible, easily accessible location for the demonstration project.

o	 Showcase solar energy technologies that community members are likely to install at their 
homes or businesses.

DEMONSTRATION PROJECTS WITH AN EDUCATIONAL COMPONENT6.2
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o	 Partner with solar companies to host a test site and a showcase for cutting-edge 
technologies.

o	 Create educational components such as an on-site educational kiosk or published case 
studies to accompany demonstration project installations. Ensure that educational materials 
include information on where to learn more about installing a solar system on one’s own 
property.

o	 (PSKDVL]H�WKH�EHQHÀWV�UHVXOWLQJ�IURP�HDFK�GHPRQVWUDWLRQ�SURMHFW�LQVWDOODWLRQ�DQG�LQFOXGH�
LQIRUPDWLRQ�DERXW�KRZ�VRODU�HQHUJ\�EHQHÀWV�WKH�FRPPXQLW\��WKH�ORFDO�JRYHUQPHQW��DQG�WKH�
utility.

o	 Monitor the demonstration both online and on site so visitors can see how the technology 
SHUIRUPV�LQ�UHDO�WLPH��VDYH�WKHVH�GDWD�IRU�XVH�LQ�ÀQDQFLDO�RU�WHFKQLFDO�DQDO\VHV�

Examples

Houston, Texas: Showcasing Solar Energy Technologies

7KH�FLW\�RI�+RXVWRQ�LV�KRPH�WR�'LVFRYHU\�*UHHQ��D����DFUH�SDUN�ORFDWHG�LQ�D�IRUPHU�EURZQÀHOG�
site in the downtown area. The park features a 49-kilowatt photovoltaic��39��LQVWDOODWLRQ�DQG�
a three‑collector solar water heating (SWH) system that preheats water for a restaurant at 
WKH�SDUN��$�GLVSOD\�JLYHV�OLYH�XSGDWHV�RI�FOLPDWH�FRQGLWLRQV��VKRZV�KRZ�PXFK�HOHFWULFLW\�WKH�
39�V\VWHP�LV�SURGXFLQJ��DQG�FDOFXODWHV�WKH�DVVRFLDWHG�FDUERQ�RIIVHWV��$�VHFRQG�GHPRQVWUDWLRQ�
project is located at the Green Building Technology Resource Center. The center teaches about 
JUHHQ�EXLOGLQJ�WHFKQRORJLHV�DQG�IHDWXUHV�D�����NLORZDWW�39�V\VWHP�WKDW·V�HDVLO\�VHHQ�IURP�
street level.

Knoxville, Tennessee: Demonstrating Photovoltaic Technologies 

7KH�FLW\�RI�.QR[YLOOH·V�6RODU�$PHULFD�&LWLHV�JUDQW�KHOSHG�IXQG�WKH�LQVWDOODWLRQ�RI�D�VRODU�array 
RQ�.QR[YLOOH·V�GRZQWRZQ�WUDQVLW�FHQWHU��7KURXJK�D�FRVW�VKDUH�DJUHHPHQW��WKH�7HQQHVVHH�9DOOH\�
$XWKRULW\�IXOO\�IXQGHG�D������NLORZDWW�39�V\VWHP��.QR[YLOOH·V�ÀUVW�PXQLFLSDOO\�RZQHG�39�
V\VWHP��ZKLFK�ZDV�GHVLJQHG�WR�GHPRQVWUDWH�WKH�SUDFWLFDO�DQG�DWWUDFWLYH�XVH�RI�39�WR�WKH�SXEOLF��
7KH�39�DUUD\��ZKLFK�LV�SRVLWLRQHG�WR�UHFHLYH�PD[LPXP�VXQOLJKW�RQ�WKH�WUDQVLW�FHQWHU�URRIWRS��
LV�YLVLEOH�IURP�PXOWLSOH�DQJOHV�RQ�WKH�JURXQG��7KH�39�V\VWHP�GHVLJQ�IHDWXUHV�WUDQVSDUHQW�DQG�
semitransparent panels and an aesthetically pleasing mounting structure to enhance the overall 
DHVWKHWLF�TXDOLWLHV�RI�WKH�EXLOGLQJ��$Q�H[KLELW�WR�HGXFDWH�WUDQVLW�XVHUV�DERXW�VRODU�HQHUJ\��WKH�
EXLOGLQJ·V�39�V\VWHP��DQG�Leadership in Energy and Environmental Design��/(('��
characteristics of the building is inside the transit center. The exhibit includes informational 
displays about how renewable energy is part of a healthy, sustainable community. The Solar 
$PHULFD�&LW\�SURMHFW�WHDP�DOVR�KHOSHG�FUHDWH�DQ�LQWHUDFWLYH�HGXFDWLRQDO�H[KLELW�WR�DFFRPSDQ\�
DQ�H[LVWLQJ����NLORZDWW�39�DUUD\�DW�,MDPV�1DWXUH�&HQWHU��'HVLJQHG�WR�HQJDJH�DQG�HGXFDWH�ERWK�
children and adults, the exhibit highlights various types of solar technologies, summarizes how 
solar works, gives a step-by-step guide for navigating the installation process, and features a 
YDULHW\�RI�VRODU�SRZHUHG�WR\V�WKDW�GHPRQVWUDWH�39�LQ�DFWLRQ�
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Pima County, Arizona: Publishing Solar Case Studies Online

7KH�FLW\�RI�7XFVRQ�SUHSDUHG��DQG�WKH�3LPD�$VVRFLDWLRQ�RI�*RYHUQPHQWV�DQG�WKH�6RXWKHUQ�
$UL]RQD�5HJLRQDO�6RODU�3DUWQHUVKLS�SRVWHG�RQOLQH��D�VHULHV�RI�FDVH�VWXGLHV�DERXW�VRODU�HQHUJ\�
installations throughout the region. Highlighted installations include Sun Tran Solar Bus 
Shelters, Pennington Street Garage, Hayden/Udall Tucson Water Site, Thornydale Reclaimed 
:DWHU�5HVHUYRLU��&OHPHQWV�)LWQHVV�&HQWHU�39�3URMHFW��(O�5LR�$GXOW�(GXFDWLRQ�&HQWHU��3DWULFN�.��
+DUGHVW\�0LGWRZQ�0XOWL�6HUYLFH�&HQWHU��DQG�=RR�6FKRRO��&RQVHUYDWLRQ�/HDUQLQJ�&HQWHU���(DFK�
FDVH�VWXG\�LQFOXGHV�D�SURMHFW�GHVFULSWLRQ��SKRWRV��WHFKQLFDO�VSHFLÀFDWLRQV��DQG�ÀQDQFLDO�GHWDLOV��
Seven new city sites were recently added. Case studies can be viewed at www.pagnet.org/
Programs/EnvironmentalPlanning/SolarPartnership/SolarCaseStudies/tabid/757/Default.aspx 
The city now also has three kiosks in building lobbies that offer basic information about solar 
and display current and historical solar production on the city buildings. 
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6.3

Customer Assistance Programs
Customer assistance programs help residents and business owners better understand the process 
DQG�LPSOLFDWLRQV�RI�SXUFKDVLQJ�DQG�LQVWDOOLQJ�D�VRODU�HQHUJ\�V\VWHP��,Q�DGGLWLRQ�WR�RIIHULQJ�EDVLF�
education about solar energy, these programs can include a comprehensive site analysis by a 
trained professional. Site surveys give prospective solar system owners objective information 
VSHFLÀF�WR�WKH�LQVWDOODWLRQ�VLWH��&XVWRPHU�DVVLVWDQFH�SURJUDPV�FDQ�JR�IXUWKHU�E\�RIIHULQJ�VSHFLÀF�
SURMHFW�ÀQDQFLDO�DQDO\VLV��SURGXFW�DQG�YHQGRU�HYDOXDWLRQV��DQG�solar permitting process 
LQIRUPDWLRQ��$V�PRUH�DQG�PRUH�HQWLWLHV�EHFRPH�LQWHUHVWHG�LQ�VRODU�HQHUJ\��WKHVH�W\SHV�RI�
programs are increasing in popularity across the country. Their purpose and scope, along with 
the type of entity that administers the program, vary according to the needs of residents and 
EXVLQHVV�RZQHUV�LQ�D�JLYHQ�FRPPXQLW\��$�SURJUDP·V�VFRSH�GHSHQGV�RQ�LWV�REMHFWLYHV��ZKLFK�FDQ�
UDQJH�IURP�LQFUHDVLQJ�FRQVXPHU�FRQÀGHQFH�WR�HQVXULQJ�WKH�MXGLFLRXV�XVH�RI�SXEOLFO\�IXQGHG�
UHEDWH�SURJUDPV��/RFDO�JRYHUQPHQWV��QRQSURÀW�RUJDQL]DWLRQV��DQG�XWLOLWLHV�DOO�DUH�SRWHQWLDO�
providers of customer assistance programs.

Implementation Tips and Options

o	 Convene a broad stakeholder group to identify the customer assistance needs of consumers 
and the local solar industry to determine the scope of services the program should offer.

o	 Design the program with local solar industry input to ensure that it helps facilitate 
installations and doesn’t introduce unintended complications for the industry.

o	 6HSDUDWH�EDVLF�FRQVXPHU�HGXFDWLRQ�IURP�VLWH�DVVHVVPHQWV�RU�PRUH�VSHFLÀF�SURMHFW�

BENEFITS Customer assistance programs increase consumer education, confidence, 
and protection by furnishing objective information. These programs benefit 
local governments and utilities by promoting high-quality installations 
and ensuring judicious use of rebate funding (where applicable). The solar 
industry also benefits from these programs because prospective buyers 
are better educated about solar and understand the intricacies of owning 
a solar system. These prospects are closer to a buying decision, so the 
industry spends less time educating the public and more time selling, 
designing, and installing systems.

CUSTOMER ASSISTANCE PROGRAMS 6.3
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assistance. Some customers need only a basic level of assistance; maximize the effect of 
resources by offering varying service levels.

o	 %XLOG�ÁH[LELOLW\�LQWR�WKH�SURJUDP�GHVLJQ�WR�DFFRXQW�IRU�JUHDWHU�WKDQ�H[SHFWHG�GHPDQG�

o	 Create a transparent process for contractor selection if the program assists customers with 
choosing an installation company.

o	 6HFXUH�VXIÀFLHQW�UHVRXUFHV�WR�VXSSRUW�DOO�DVSHFWV�RI�D�UREXVW�FXVWRPHU�DVVLVWDQFH�SURJUDP��
Depending on the scope of the program, these resources could include the following:

�	 Trained site assessors to perform the site surveys

�	 $�VKDGH�DQDO\VLV�WRRO

�	 $HULDO�SKRWRJUDSK\�RU�PDSSLQJ�HTXLSPHQW

�	 Financial and environmental analysis spreadsheets for project analysis.

Examples

Berkeley, California: Assisting Homeowners and Businesses in Going Solar Through 
the SmartSolar Program

Berkeley’s SmartSolar program offers free information and technical assistance to encourage 
Berkeley property owners to install solar energy to power homes and businesses. SmartSolar 
supplies consultants to act as independent solar advisors to help Berkeley property owners 
DVVHVV�WKH�VRODU�SRWHQWLDO�RI�SURSHUW\��FRQGXFW�VLWH�YLVLWV�DQG�VLWH�VSHFLÀF�DQDO\VLV�RI�RSWLPDO�
solar solutions, offer lists of local contractors, and give assistance throughout a project, from 
ELG�SURSRVDO�WR�LQVWDOODWLRQ��$V�RI�$XJXVW�������6PDUW6RODU�KDG�FRQGXFWHG����UHVLGHQWLDO�
site assessments, which had led to 11 installations totaling 50 kilowatts; it also conducted 24 
commercial site assessments and reviewed a request for proposals that was put out for bid for 
LQVWDOOLQJ�D�����NLORZDWW�V\VWHP��,Q�-XQH�������WKH�SURJUDP�H[SDQGHG�WR�LQFOXGH�WKH�(DVW�%D\�
FRPPXQLWLHV�RI�2DNODQG��(O�&HUULWR��(PHU\YLOOH��$OEDQ\��DQG�5LFKPRQG��0RUH�LQIRUPDWLRQ�
about Berkeley’s SmartSolar residential and commercial programs can be found online at  
www.ebenergy.org/smartsolar-residential and www.ebenergy.org/smartsolar-commercial.

Madison, Wisconsin: Helping Prospective Solar Owners Make Decisions

7KURXJK�WKH�6RODU�$PHULFD�&LWLHV�JUDQW��WKH�FLW\�RI�0DGLVRQ�FRQWUDFWHG�ZLWK�D�0LGZHVW�
5HQHZDEOH�(QHUJ\�$VVRFLDWLRQ��05($��FHUWLÀHG�FRQVXOWDQW�WR�JXLGH�0DGLVRQ�KRPHRZQHUV�DQG�
EXVLQHVV�RZQHUV�WKURXJK�WKH�SURFHVV�RI�´JRLQJ�VRODU�µ�7KH�REMHFWLYH�RI�WKH�VRODU�DJHQW�SURJUDP�
LV�WR�LQFUHDVH�NQRZOHGJH��XQGHUVWDQGLQJ��DQG�FRQÀGHQFH�DERXW�SXUFKDVLQJ�D�VRODU�V\VWHP�E\�
offering a free site survey to Madison residents. The solar agent works directly for the city, 
lending credibility to the program and giving the consultant direct access to city departments 
to work through any procedural or permitting issues. The agent performs remote site surveys 
XVLQJ�DHULDO�SKRWRJUDSK\�DQG�*RRJOH�6WUHHW�9LHZ��,I�WKH�SURSHUW\�UHFHLYHG�D�IDYRUDEOH�UDWLQJ�
UHJDUGLQJ�WKH�VRODU�UHVRXUFH��WKH�VRODU�DJHQW�GLVFXVVHV�JHQHUDO�LQVWDOOHG�FRVW�ÀJXUHV�DQG�DUUDQJHV�
RQ�VLWH�DVVHVVPHQWV��$IWHU�DQ�RQ�VLWH�DVVHVVPHQW��WKH�DJHQW�SUHSDUHV�D�ÀQDQFLDO�DQDO\VLV�XVLQJ�D�
template from Focus on Energy, an independent organization that promotes renewable energy 
DQG�HQHUJ\�HIÀFLHQF\�SURMHFWV�LQ�:LVFRQVLQ��7KH�VRODU�DJHQW�GRHV�QRW�GHVLJQ�WKH�VRODU�V\VWHP�
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RU�UHFRPPHQG�VSHFLÀF�LQVWDOODWLRQ�FRPSDQLHV��,QVWHDG��WKH�DJHQW�DVVLVWV�UHVLGHQWV��QRQSURÀW�
RUJDQL]DWLRQV��DQG�EXVLQHVVHV�LQ�JDWKHULQJ�DQG�XQGHUVWDQGLQJ�TXRWHV�IURP�FHUWLÀHG�FRQWUDFWRUV�
located within the city limits.

Additional References and Resources

WEB SITES

Midwest Renewable Energy Association Certification Programs: Site Assessor Certification Programs
www.the-mrea.org/course_certifications.php

The MREA certifies site assessors in three technologies—PV, SWH, and small wind systems. Certification requires the 
successful completion of course work, skills testing, and a written exam, along with the payment of a certification fee.

PUBLICATIONS

Use of Municipal Assistance Programs to Advance the Adoption of Solar Technologies

American Solar Energy Society, May 2009

This report is a tool for municipalities and organizations interested in assisting residents and businesses in going solar. It 
includes program design considerations, lessons learned from program administrators, and recommendations to consider 
when designing a municipal assistance program.

Report: www.solaramericacommunities.energy.gov/PDFs/Solar_Municipal_Assistance_Programs.pdf
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BENEFITS A Web-based solar map can serve as the first stop for a community 
for obtaining solar-related information. Displaying solar installations 
throughout the community in a compelling, user-friendly geospatial 
format can easily engage local residents and businesses and encourage 
them to learn more about solar. Using existing GIS data layers can allow 
the maps to help users “connect the dots,” through finding similarly sized 
installations in a community, determining the available solar resource and 
shading levels, discovering available state and local incentives, finding local 
contractors, and more.

6.4

Solar Mapping as an Outreach Tool
,QWHUDFWLYH�VRODU�PDSV�DUH�D�SRZHUIXO�WRRO�WR�UDLVH�DZDUHQHVV�RI�DQG�LQWHUHVW�LQ�VRODU�HQHUJ\�LQ�
D�FRPPXQLW\��$Q�LQWHUDFWLYH�:HE�EDVHG�VRODU�PDS�HQJDJHV�ORFDO�UHVLGHQWV�DQG�EXVLQHVVHV�DQG�
is a central portal for sharing other relevant solar information. Most solar maps available today 
contain information on existing solar installations. Many also include built-in tools that allow 
local community members to assess the solar potential on their own properties. Some tools even 
RIIHU�LQIRUPDWLRQ�RQ�ÀQDQFLDO�LQFHQWLYHV�DQG�WKH�UDWH�RI�UHWXUQ�RQ�LQYHVWPHQW��HQDEOLQJ�XVHUV�WR�
DVVHVV�WKH�HVWLPDWHG�FRVW�DQG�ÀQDQFLDO�IHDVLELOLW\�RI�D�VRODU�LQVWDOODWLRQ�WKH\�PD\�EH�FRQVLGHULQJ��
Other solar maps have links to local solar installers or customer assistance programs and 
LQIRUPDWLRQ�RQ�ORFDO�SHUPLWWLQJ�SURFHGXUHV�DQG�ÀQDQFLQJ�RSWLRQV��$OWKRXJK�WKLV�VHFWLRQ�IRFXVHV�
on solar mapping’s outreach component, solar mapping can also be used in a more analytical 
ZD\�E\�LQVWDOOHUV��JHRJUDSKLF�LQIRUPDWLRQ�V\VWHP��*,6��DQDO\VWV��DQG�FLW\�SODQQHUV�WR�DVVHVV�
installation potential within a community. See �����,GHQWLI\�2SWLPDO�,QVWDOODWLRQ�/RFDWLRQV.

Implementation Tips and Options

o	 ,GHQWLI\�ZKLFK�W\SH�RI�PDSSLQJ�VRIWZDUH�WR�XVH�EDVHG�RQ�ORFDO�QHHGV�DQG�WKH�OHYHO�RI�GHWDLO�
that needs to be captured.

o	 ,GHQWLI\�D�SURYLGHU�WKDW�FDQ�GHYHORS�WKH�PDS��ZKHWKHU�LW�EH�LQ�KRXVH�VWDII��DQ�RXWVLGH�
consultant, or an organization with solar mapping expertise.

o	 ,QYHQWRU\�H[LVWLQJ�VRODU�LQVWDOODWLRQV�LQ�WKH�FRPPXQLW\�WR�PDNH�WKH�PDS�DV�UREXVW�DV�
possible. See �����&RQGXFW�DQ�,QVWDOODWLRQ�%DVHOLQH�6XUYH\.
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o	 /LQN�IURP�WKH�VRODU�PDS�WR�FDVH�VWXGLHV�RI�ORFDO�VRODU�LQVWDOODWLRQV�WR�KHOS�H[SODLQ�YDULRXV�
applications of solar and the process used to install systems.

o	 Use the solar map as a central portal to link to other information to educate residents 
and businesses about solar energy and the process for installing a system, including the 
following:

�	 ,QIRUPDWLRQ�RQ�WKH�YDULRXV�W\SHV�RI�VRODU�HQHUJ\�WHFKQRORJLHV��WKHLU�XVHV��DQG�EHQHÀWV

�	 6RODU�ÀQDQFLQJ�RSWLRQV��LQFOXGLQJ�DYDLODEOH�IHGHUDO��VWDWH��ORFDO��DQG�XWLOLW\�LQFHQWLYHV�
DQG�ÀQDQFH�SURJUDPV

�	 Permitting procedures for installing solar energy systems

�	 /LVWV�RI�VRODU�LQVWDOODWLRQ�FRQWUDFWRUV�

o	 Obtain Web tracking software to see how people are using the site and survey users about 
the map’s usefulness. 

o	 /LQN�WKH�PDS�ZLWK�WKH�1DWLRQDO�5HQHZDEOH�(QHUJ\�/DERUDWRU\·V��15(/��2SHQ�39�3URMHFW�
(see http://openpv.nrel.gov), which tracks solar installations throughout the country. 

o	 Consider using the map Web site to publicly track progress toward a stated installation 
target.

Examples

Houston, Texas: Mapping Houston’s Solar Installations Online 

The city of Houston’s interactive solar map (see www.solarhoustontx.org/Experience/
$6(6$QQXDO+RXVWRQ6RODU7RXU�7RXU�����WDELG������'HIDXOW�DVS[) gives visitors a virtual 
tour of solar installations throughout the city. The map is currently used for the annual Houston 
solar tour to display the sites selected for the tour (www.houstonsolartour.org). The city also 
expects installers and solar system owners to participate and add sites to the map as well. 
The map maintains a database of solar installations around Houston that’s particularly useful 
EHFDXVH�WKLV�LQIRUPDWLRQ�KDV�QHYHU�EHHQ�WUDFNHG�EHIRUH��,W�KDV�SKRWRV�DQG�FDVH�VWXG\�VQDSVKRWV�
of the individual solar installations, which include a description of the system, installation type 
(photovoltaic�>39@�RU�solar hot water), approximate energy and cost savings, name of the 
installer, install date, and location. The solar map also is source for local solar information and 
event information, and includes a list of local solar installers. The city plans to add information 
on best practices and incentives for solar projects.

Sacramento, California: Showcasing Installations Through Solar Mapping Software

The Sacramento Municipal Utility District (SMUD) maintains an inventory of its existing solar 
installations and, with the consent of the owners, publishes these locations online via a solar 
map application. The map includes information on the type of solar energy system installed, 
system size, and location. The Web site enables users to estimate the solar potential of their own 
SURSHUWLHV�E\�HQWHULQJ�WKHLU�DGGUHVV��$�*,6�EDVHG�VRIWZDUH�SURJUDP�HVWLPDWHV�WKH�DPRXQW�RI�
VSDFH�DYDLODEOH�IRU�D�39�LQVWDOODWLRQ��WKH�DPRXQW�RI�HOHFWULFLW\�WKH�V\VWHP�ZLOO�SURGXFH�DQQXDOO\��
DQG�WKH�DVVRFLDWHG�ÀQDQFLDO�DQG�FDUERQ�VDYLQJV��8VHUV�DOVR�FDQ�DFFHVV�&DOLIRUQLD·V�GDWDEDVH�RI�
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installers, retailers, and contractors. The solar map resides on SMUD’s Green Community Web 
site at www.smud.org/en/community-environment/our-green-community/tools/solarmap.html.

San Francisco, California: Assessing Solar Potential with the San Francisco Solar Map

The San Francisco Solar Map (see http://sf.solarmap.org) is a Web-based tool for assessing 
the solar potential of rooftops on buildings located in the city and the related economic and 
HQYLURQPHQWDO�EHQHÀWV�RI�XVLQJ�VRODU�DW�VSHFLÀF�VLWHV��,W�DOORZV�XVHUV�WR�VHH�KRZ�PDQ\�VRODU�
systems have been installed in San Francisco and where they’re located, as well as information 
about a system’s performance, the company that installed each system, and photos and quotes 
from the owners, if this information has been supplied. The map ensures easy access to all the 
information and resources needed to understand and pursue a solar project in San Francisco, 
such as permitting procedures and incentives if available, and includes San Francisco solar data 
DQG�OLQNV�WR�ORFDO�VRODU�QHZV�VWRULHV��$WWUDFWLQJ�DQ�DYHUDJH�RI�������YLVLWRUV�HDFK�PRQWK��WKH�
San Francisco Solar Map has shown itself to be a valuable tool for residents looking for more 
information about solar energy use in the city.

Additional References and Resources

WEB SITES

National Renewable Energy Laboratory, In My Backyard  
www.nrel.gov/eis/imby

The In My Backyard (IMBY) tool estimates PV array and wind turbine electricity production based on specifications of 
system size, location, and other variables. The tool uses the user-friendly Google maps platform to allow users to locate 
their property and “draw” the planned installation on their rooftop or other desired location.

The Open PV Mapping Project  
http://openpv.nrel.gov

The Open PV Mapping Project is a collaborative effort between government, industry, and the public that is compiling 
a comprehensive database of PV installation data for the United States. Data for the project are voluntarily contributed 
from a variety of sources, including utilities, installers, and the general public. The data collected are actively maintained 
by the contributors and are always changing to provide an evolving, up-to-date snapshot of the U.S. solar power market.

PUBLICATIONS

Analysis of Web-Based Solar Photovoltaic Mapping Tools

National Renewable Energy Laboratory, June 2009

A PV mapping tool visually represents a specific site and calculates PV system size and projected electricity production. 
This report identifies several commercially available solar mapping tools and gives a thorough summary of the source 
data type and resolution, the visualization software program used, user inputs, calculation methodology and algorithms, 
map outputs, and development costs for each map.

Report: http://solaramericacommunities.energy.gov/PDFs/Analysis_of_Web_Based_Solar_PV_Mapping_Tools.pdf

SOLAR MAPPING AS AN OUTREACH TOOL6.4

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
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6.5

Solar in K-12 Curriculum
$URXQG�WKH�FRXQWU\��VRODU�HGXFDWLRQDO�PDWHULDOV�KDYH�EHHQ�GHYHORSHG�IRU�LQFRUSRUDWLRQ�LQWR�
VFKRRO�.����FXUULFXOD��,I�WKH�VWDWH�KDV�DOUHDG\�LQWHJUDWHG�D�VRODU�UHODWHG�.����FXUULFXOXP�LQWR�LWV�
HGXFDWLRQ�UHTXLUHPHQWV��XVH�WKH�DFFUHGLWHG�FXUULFXOXP�DV�D�VWDUWLQJ�SRLQW��,I�WKHUH�LV�QR�DSSURYHG�
curriculum, work with local and state educational boards to create appropriate materials 
and help teachers use them effectively. To integrate solar energy into the K-12 curriculum 
in a community, community leaders must work within established state and local curricula 
guidelines, create a mechanism for training teachers to deliver the information, and consider 
KRZ�WHDFKHUV�FDQ�VKRZ�VWXGHQWV�D�VRODU�HQHUJ\�V\VWHP�LQ�DFWLRQ��,W·V�LPSRUWDQW�WR�XQGHUVWDQG�
any constraints on teaching materials and determine how solar information can be included to 
maximum effect.

Implementation Tips and Options

o	 ,GHQWLI\�DQG�GUDZ�IURP�FXUULFXOD�WKDW�KDYH�EHHQ�GHYHORSHG�LQ�RWKHU�DUHDV�

o	 Work with local and state curriculum developers to ensure that the materials meet the 
standards for education.

o	 2IIHU�WKH�FXUULFXOXP�WR�ORFDO�HGXFDWRUV�DQG�WUDLQ�WKHP�WR�XVH�LW�SURSHUO\��,QYROYLQJ�WHDFKHUV�
early on helps build support for adopting the curriculum.

o	 'HYHORS�D�´VRODU�IRU�VFKRROVµ�SURJUDP�WKDW�LQFOXGHV�QRW�RQO\�FXUULFXOXP�EXW�DOVR�LQFHQWLYHV�
for installing solar systems, monitoring their energy production, loading the data onto a Web 
site, and using those data as a tool within the curriculum.

BENEFITS Solar technologies installed at schools are excellent showcases for 
displaying the benefits of solar and other forms of renewable energy. 
Incorporating solar energy science into the K-12 curriculum and installing 
solar technologies at local schools educates not only children but also the 
community. And because the students of today will become the workforce 
of tomorrow, instilling interest in solar energy at a young age can help 
prime a future solar workforce.

SOLAR IN K-12 CURRICULUM 6.5
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o	 Work with owners of existing solar energy systems in the area to create a list of solar arrays 
WKDW�DUH�DYDLODEOH�DV�ÀHOG�WULS�GHVWLQDWLRQV�IRU�VWXGHQWV��'LVWULEXWH�WKLV�OLVW�WR�WHDFKHUV��
particularly those at schools that lack an on-site solar energy system.

Examples

Austin, Texas: Promoting Solar in Schools

,Q�������$XVWLQ�(QHUJ\�ODXQFKHG�LWV�6RODU�IRU�6FKRROV�SURJUDP��ZKLFK�RIIHUV�photovoltaic��39��
LQVWDOODWLRQV�WR�DUHD�VFKRROV��$XVWLQ·V�SURJUDP�LV�SDUW�RI�WKH�EURDGHU�7H[DV�6RODU�IRU�6FKRROV�
SURJUDP��VSRQVRUHG�E\�WKH�7H[DV�6WDWH�(QHUJ\�&RQVHUYDWLRQ�2IÀFH��%\�������WKH�7H[DV�SURJUDP�
LQVWDOOHG�39�V\VWHPV�DW����VFKRROV�DFURVV�WKH�VWDWH��$V�RI�VSULQJ�������$XVWLQ�KDG�LQVWDOOHG����
systems at area schools. This represents 81.8 kilowatts of total capacity with an estimated annual 
production of 136,004 kilowatt-hours. Students can monitor energy production from the solar 
LQVWDOODWLRQV�YLD�D�:HE�VLWH��6WDII�IURP�$XVWLQ�(QHUJ\�ZRUNHG�ZLWK�$XVWLQ�,QGHSHQGHQW�6FKRRO�
'LVWULFW�VFLHQFH�WHDFKHUV�WR�GHYHORS�D�VRODU�HQHUJ\�FXUULFXOXP��2Q�0D\�����������WKH�$XVWLQ�
City Council entered into a 2-year agreement with the school district to install solar panels and 
solar outdoor learning centers at up to 21 schools. The solar installations will generate power for 
the schools and give children an opportunity to participate in interactive lessons on solar energy. 

New Orleans, Louisiana: Launching the Solar Schools Initiative

The city of New Orleans is working with the local utility Entergy New Orleans and the U.S. 
*UHHQ�%XLOGLQJ�&RXQFLO�WR�LPSOHPHQW�D�VRODU�VFKRROV�LQLWLDWLYH��7KURXJK�D�6RODU�$PHULFD�
City grant, a U.S. Department of Energy (DOE) technical team was brought to New Orleans 
to analyze new construction and major renovations of municipal buildings and schools for 
DSSOLFDELOLW\�RI�HQHUJ\�HIÀFLHQF\�DQG�VRODU�WHFKQRORJLHV��)RXU�VFKRROV�ZHUH�VHOHFWHG�IRU�WKH�
LQVWDOODWLRQ�RI�VRODU�DUUD\V��:DUUHQ�(DVWRQ�6HQLRU�+LJK�6FKRRO��-RVHSK�$��&UDLJ�(OHPHQWDU\��
:LOOLDP�)UDQW]�(OHPHQWDU\��DQG�+HQU\�$OOHQ�(OHPHQWDU\��$V�RI�2FWREHU�������DOO�EXW�+HQU\�
$OOHQ�KDG�EHHQ�FRPSOHWHG�DQG�DUH�EHLQJ�XVHG�DV�PRGHOV�IRU�VRODU�LQVWDOODWLRQV�RQ�PXQLFLSDO�
EXLOGLQJV��,Q�FRQMXQFWLRQ�ZLWK�WKH�LQVWDOODWLRQV�DW�WKHVH�VFKRROV��1HZ�2UOHDQV�LV�GHYHORSLQJ�D�
solar curriculum for implementation during the 2011–2012 school year that will be used to teach 
VWXGHQWV�DERXW�HQHUJ\�HIÀFLHQF\�DQG�UHQHZDEOH�HQHUJ\��Energy audits of the New Orleans 
VFKRROV�DUH�LQFOXGHG�LQ�WKH�FXUULFXOXP��ZKLFK�DOORZV�VWXGHQWV�WR�JDLQ�´KDQGV�RQµ�H[SHULHQFH�
with tracking actual building energy consumption.

SOLAR IN K-12 CURRICULUM6.5
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Additional References and Resources

WEB SITES

Florida Solar Energy Center: Education
www.fsec.ucf.edu/en/education/k-12/curricula/index.htm

The Florida Solar Energy Center (FSEC) has designed many curriculum materials for K-12 teachers and schools, in 
accordance with state standards. This Web site describes these materials and features links to useful Web sites. FSEC 
also administers the SunSmart Schools Program.

The NEED Project: Putting Energy into Education
www.need.org/curriculum-guides

The National Energy Education Project (NEED) developed a K-12 solar curriculum that can be downloaded from this Web site.

National Renewable Energy Laboratory Education Programs
www.nrel.gov/education/k12_students.html

The National Renewable Energy Laboratory’s (NREL’s) programs promote science, mathematics, and technology 
education using renewable energy to capture student interest.

Southface: Building Know-How for a Sustainable Future
www.southface.org/

Southface Institute, a nonprofit organization governed by a volunteer board of industry experts, has been recognized for 
excellence by DOE, the U.S. Environmental Protection Agency, and numerous industry and community organizations. The 
Web site contains a comprehensive list of educational resources and materials for teachers interested in incorporating 
solar energy into their curriculum. The information emphasizes solar energy and also describes activities and lessons 
encompassing other forms of renewable energy and energy conservation.

Texas State Energy Conservation O�ce: Renewable Energy Lesson Plans
www.infinitepower.org/lessonplans.htm

The Texas State Energy Conservation Office created the Infinite Power of Texas Renewable Energy Educational Campaign 
to accelerate the acceptance of renewable energy resources in the state. The lesson plans available on this Web site were 
developed by a team of professional educators and renewable energy experts, and include teacher resource guides, 
reading passages for students, student worksheets, and many other helpful improvements in an easy-to-download 
format.

SOLAR IN K-12 CURRICULUM 6.5

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                                                                   

LEADING BY EXAMPLE WITH 
INSTALLATIONS ON GOVERNMENT 
PROPERTIES
/RFDO�JRYHUQPHQWV�FDQ�VKRZ�OHDGHUVKLS�E\�LQWHJUDWLQJ�VRODU�HQHUJ\�WHFKQRORJLHV�LQWR�
JRYHUQPHQW�IDFLOLWLHV�DQG�SURSHUWLHV��/HDGLQJ�E\�H[DPSOH�LV�DQ�H[FHOOHQW�ZD\�WR�LJQLWH�
a local solar energy industry and encourage area residents and business owners to adopt 
solar energy systems. This section describes the process for government entities to procure 
solar energy systems, including determining which government-owned locations are best 
VXLWHG�IRU�VRODU��FKRRVLQJ�WKH�DSSURSULDWH�ÀQDQFLQJ�PHFKDQLVP��SURFXULQJ�HTXLSPHQW��DQG�
commissioning the system.

Read the following topic areas to gain a comprehensive understanding of the solar 
procurement process and options available. The chart below shows which of the 25 Solar 
$PHULFD�&LWLHV�KDYH�XQGHUWDNHQ�HDFK�RI�WKHVH�DFWLYLWLHV�DQG�DOORZV�FRPPXQLWLHV�WR�DVVHVV�
their own efforts in these areas.

7.0

The Williams 
Building in 
downtown 
Boston, 
Massachusetts, 
location of the 
United States 
Coast Guard, 
has a 28 kW 
AC PV system 
integrated 
into the roof 
consisting of 
372 panels. 
(SunPower/ 
PIX08466)
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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)
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7.1

Identify Optimal Installation Locations
7KH�ÀUVW�FXW�DW�DVVHVVLQJ�WKH�VRODU�HQHUJ\�SRWHQWLDO�RI�JRYHUQPHQW�RZQHG�VLWHV�FDQ�EH�PDGH�
remotely using aerial or satellite images in combination with solar mapping and resource-
assessment software. These tools can estimate the amount of space available for an installation, 
identify shading issues, and estimate how much energy a particular solar technology will 
SURGXFH�DW�WKDW�VSHFLÀF�ORFDWLRQ��$IWHU�WKH�VLWHV�ZLWK�WKH�PRVW�SRWHQWLDO�DUH�LGHQWLÀHG��D�WUDLQHG�
site surveyor should perform a detailed on-site assessment of municipal buildings and property. 
Solar site assessments give insight into the economics, technical issues, and energy production 
SRWHQWLDO�IRU�VSHFLÀF�VRODU�LQVWDOODWLRQV��7KLV�LV�D�QHFHVVDU\�ÀUVW�VWHS�LQ�GHWHUPLQLQJ�ZKLFK�
buildings are most suitable and desirable. The assessments should include technical analyses of 
a building’s energy load; roof age, type, and warranty; weight load limitations; available roof 
space (or ground space for a ground-mounted system); slope, shading, and orientation; optimal 
FRQGXLW�SDWKV��DQG�HOHFWULFDO�RU�ZDWHU�KHDWLQJ�FRQÀJXUDWLRQ��$�VRODU�GHYHORSHU��WUDLQHG�LQ�KRXVH�
HPSOR\HH��RU�TXDOLÀHG�LQGHSHQGHQW�WKLUG�SDUW\�FDQ�SHUIRUP�VLWH�DVVHVVPHQWV�

Implementation Tips and Options

o	 ,GHQWLI\�WKH�REMHFWLYHV�IRU�LQVWDOOLQJ�VRODU�HQHUJ\�V\VWHPV�RQ�PXQLFLSDO�SURSHUWLHV��VXFK�DV�
getting the best return on investment, optimizing solar energy production and greenhouse 
gas emissions reduction, or raising public awareness of solar, and list locations in order of 
priority based on these objectives. 

o	 Rank installation sites in order of priority by visibility and accessibility, if the objectives 
include raising public awareness of solar technologies or offering educational tours of the 
facility. See 6.2, Demonstration Projects with an Educational Component.

o	 Use mapping software and solar resources calculators to identify the most feasible potential 
installation site. The economic value of installing solar at a particular site is based on the 

BENEFITS Whatever a community’s strategic plan and goals for solar energy 
installations include, identifying the best locations and prioritizing sites for 
solar technology installations will optimize the community’s investment 
and ensure the community gets maximum benefit from a limited pool of 
resources. 

IDENTIFY OPTIMAL INSTALLATION LOCATIONS 7.1
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IDFLOLW\·V�HQHUJ\�FRQVXPSWLRQ�SURÀOH��WKH�V\VWHP·V�H[SHFWHG�HQHUJ\�SURGXFWLRQ��DQG�WKH�
electricity rate charged by the utility at the facility. Start by gathering at least 12 months of 
historical energy usage data for each facility. See �����5DWH�6WUXFWXUHV�WKDW�$SSURSULDWHO\�
9DOXH�6RODU.

o	 Consider ground-mounted as well as roof-mounted systems.

o	 ,GHQWLI\�EXLOGLQJV�ZLWK�XSFRPLQJ�URRI�UHSODFHPHQW�VFKHGXOHG�DQG�FRQVLGHU�FRRUGLQDWLQJ�
VRODU�WHFKQRORJ\�DQG�URRI�LQVWDOODWLRQV��,W·V�EHVW�QRW�WR�LQVWDOO�VRODU�V\VWHPV�RQ�URRIV�WKDW�
need to be replaced in the near future because the solar panels must be removed and 
UHLQVWDOOHG�RQ�WKH�QHZ�URRI��LQFUHDVLQJ�FRVWV��$Q�LGHDO�DSSURDFK�IRU�LQVWDOODWLRQV�ZKHUH�
roof penetrations are required is to integrate the technology into the structure during roof 
replacement instead of penetrating an existing roof. 

o	 $UUDQJH�SURIHVVLRQDO�VLWH�DVVHVVPHQWV�E\�D�VRODU�GHYHORSHU��WUDLQHG�LQ�KRXVH�HPSOR\HH��RU�
TXDOLÀHG�LQGHSHQGHQW�WKLUG�SDUW\�

o	 ,QFOXGH�IDFLOLWLHV�PDQDJHUV�LQ�WKH�RQ�VLWH�DVVHVVPHQW�HDUO\�RQ�WR�LQWHJUDWH�WKHP�LQWR�WKH�
process and use their knowledge of the building’s energy use and schematics.

o	 Utilize this as an opportunity for hands-on training of additional in-house facilities 
personnel and site assessors.

Examples

Ann Arbor, Michigan: Using a Solar Feasibility Study as a Training Opportunity

$V�SDUW�RI�$QQ�$UERU·V�6RODU�$PHULFD�&LW\�SURMHFW��FLW\�VWDIIHUV��D�UHSUHVHQWDWLYH�IURP�6DQGLD�
1DWLRQDO�/DERUDWRULHV��DQG�D�UHSUHVHQWDWLYH�IURP�&+�0�+,//�YLVLWHG�ÀYH�PXQLFLSDO�EXLOGLQJV�
to evaluate the solar water heating (SWH) and photovoltaic��39��SRWHQWLDO�RI�HDFK�IDFLOLW\��
The evaluation criteria included available roof area, roof age and condition, shading factors, 
electrical interconnection access, conduit routing, facility energy consumption, electrical 
meter location, potential inverter and disconnect mounting locations, structural roof issues, and 
potential SWH applications. The feasibility study and associated report serve as a framework 
IRU�HYDOXDWLQJ�DQG�UHSRUWLQJ�RQ�WKH�VRODU�SRWHQWLDO�RI�RWKHU�IDFLOLWLHV�LQ�$QQ�$UERU��7KH�UHSRUW��
available at www.a2gov.org/government/publicservices/systems_planning/energy/solarcities/
'RFXPHQWV�$QQ$UERUB6RODU6LWH$VVHVVPHQWV�SGI,  includes detailed information from each site 
HYDOXDWHG��ÀQDQFLDO�DQDO\VLV�IRU�WKH�WKUHH�EHVW�VLWHV�IRU�VRODU��UHFRPPHQGDWLRQV�RQ�D�IUDPHZRUN�
for future site evaluations, and a summary of the training given during the site evaluations. 
:DVKWHQDZ�&RXQW\�DQG�WKH�$QQ�$UERU�'RZQWRZQ�'HYHORSPHQW�$XWKRULW\�SODQ�WR�FRQGXFW�
solar feasibility studies at more city facilities. During the site evaluations, the experts trained 
D�UHSUHVHQWDWLYH�IURP�5HF\FOH�$QQ�$UERU��D�ORFDO��QRQSURÀW��FLWL]HQ�GULYHQ�FRQVHUYDWLRQ�
organization, to conduct scoping visits. This small add-on investment to the city site evaluations 
LV�QRZ�EHLQJ�OHYHUDJHG�E\�5HF\FOH�$QQ�$UERU�WR�HYDOXDWH�RWKHU�SRWHQWLDO�VLWHV�LQ�WKH�FLW\��
LQGHSHQGHQW�RI�WKH�H[SHUWV��5HF\FOH�$QQ�$UERU�ZLOO�DOVR�OHYHUDJH�WKLV�WUDLQLQJ�WR�LQFOXGH�VRODU�
feasibility studies in 100 energy audits that it will be conducting to develop a Home Energy 
3HUIRUPDQFH�&HUWLÀFDWLRQ��7KH�FHUWLÀFDWLRQ�SURFHVV�LQFOXGHV�D�VRODU�IHDVLELOLW\�FRPSRQHQW��
ZKLFK�XOWLPDWHO\�FRXOG�OHDG�WR�D�UHTXLUHG�VRODU�IHDVLELOLW\�VWXG\�IRU�HYHU\�$QQ�$UERU�KRPH�WKDW·V�
put up for sale.

IDENTIFY OPTIMAL INSTALLATION LOCATIONS7.1

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
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Pittsburgh, Pennsylvania: Assessing Solar Potential Through the Solar 
Roadmapping and Simulation Tool (RooSTer)

$V�SDUW�RI�LWV�6RODU�$PHULFD�&LW\�SURMHFW��WKH�FLW\�RI�3LWWVEXUJK�DQG�D�WHDP�RI�WHFKQLFDO�H[SHUWV�
OHG�E\�6DQGLD�1DWLRQDO�/DERUDWRULHV�DUH�GHYHORSLQJ�D�FRPSXWHU�DSSOLFDWLRQ�FDOOHG�5RR67HU��
With this tool, users can select a set of city properties, specify the solar technologies for 
DSSOLFDWLRQ�WR�WKRVH�SURSHUWLHV��L�H���6:+��39���DQG�FKRRVH�D�IXQGLQJ�PHFKDQLVP�IRU�SURFXULQJ�
each installation. RooSTer then calculates the year-by-year and cumulative energy production 
capability of the entire set of installations and projects changes in costs for conventional energy 
over a given installation period. The tool also calculates carbon offsets, total costs, and payback 
SHULRGV��5RR67HU�ZLOO�DOORZ�FLW\�SODQQHUV�WR�H[SHULPHQW�ZLWK�GLIIHUHQW�FRQÀJXUDWLRQV�RI�VRODU�
development in Pittsburgh and to quantify the variables associated with that development. City 
planners then can use the results to demonstrate to city policy makers and donor institutions the 
thorough preparation and rigor behind the development plan, and to justify any loans or grants 
required to complete the solar projects.

Additional References and Resources

WEB SITES

Midwest Renewable Energy Association Site Assessor Certification Program FAQs
www.mreacsa.org/index.php?option=com_content&view=article&id=51&Itemid=98

This Web page provides answers to frequently asked questions about the Midwest Renewable Energy Association’s 
(MREA’s) site assessor certification program and the site assessor process.

National Renewable Energy Laboratory, In My Backyard 
www.nrel.gov/eis/imby

The In My Backyard (IMBY) tool estimates PV array and wind turbine electricity production based on specifications of 
system size, location, and other variables.

PUBLICATIONS

Analysis of Web-Based Solar Photovoltaic Mapping Tools 

National Renewable Energy Laboratory, June 2009

A PV mapping tool visually represents a specific site and calculates PV system size and projected electricity production. 
This report identifies the commercially available solar mapping tools and gives a thorough summary of the source data 
type and resolution, the visualization software program used, user inputs, calculation methodology and algorithms, map 
outputs, and development costs for each map.

Report: http://solaramericacommunities.energy.gov/PDFs/Analysis_of_Web_Based_Solar_PV_Mapping_Tools.pdf

IDENTIFY OPTIMAL INSTALLATION LOCATIONS 7.1

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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7.2

Standardize Solicitations for Solar Installations
Soliciting bids for solar energy installations and then choosing a developer can be time 
consuming and complex. Streamlining the decision-making process by creating standard 
solicitation forms and establishing the appropriate evaluation criteria and process up front 
saves time and yields a better result. Choosing a solar developer usually involves releasing 
a request for proposals (RFP) to solicit bids for photovoltaic��39��RU�solar water heating 
(SWH) installations. These documents typically specify the requirements for the installation, 
such as system size or energy output, technology type, installation location, and cost range. The 
proposal requirements will vary if they are for a power purchase agreement��33$��UDWKHU�WKDQ�
D�GHVLJQ�DQG�EXLOG�FRQWUDFW��:LWK�D�33$��SULFHV�IRU�WKH�HOHFWULFLW\�RXWSXW��LQ�NLORZDWW�KRXUV��DUH�
proposed with a contracted annual increase (escalator) for a system that’s placed on the site but 
RZQHG�E\�WKH�33$�GHYHORSHU�DV�D�FRPPHUFLDO�SURMHFW��)RU�D�GHVLJQ�DQG�EXLOG�FRQWUDFW��PDQ\�
DJHQFLHV�DUH�UHTXLUHG�WR�HYDOXDWH�RQ�D�ORZ�ELG�EDVLV�IRU�GHÀQHG�VSHFLÀFDWLRQV��7KLV�FUHDWHV�
the need to incorporate levelized cost of energy as the key metric for comparing quotes from 
different vendors rather than total project costs to ensure that the system is well designed for 
maximum output.

With any type of project, the information in the RFP will affect the response rate and quality 
and should include all available information needed to submit a proposal, such as the 
facility’s energy load data, electrical or water heating schematics, building plans, solar site 
assessment��DQG�V\VWHP�VSHFLÀFDWLRQV��$IWHU�D�SUHGHWHUPLQHG�VROLFLWDWLRQ�SHULRG��D�FRPPLWWHH�
W\SLFDOO\�HYDOXDWHV�ELGV�DQG�FKRRVHV�D�GHYHORSHU�WKDW�PHHWV�WKH�VSHFLÀHG�UHTXLUHPHQWV�DQG�
costs. Some private-sector companies work with local governments to help draft and review 
5)3V�DQG�ELGV�ZKHQ�D�SURFHVV�KDV�EHHQ�HVWDEOLVKHG��$OVR��ORFDO�DJHQFLHV�FDQ�SRRO�VLWHV�WR�
achieve lower costs and greater market interest while reducing overall transaction costs by 
using a standardized process. 

BENEFITS By using a well-crafted RFP and evaluation process, a community can 
streamline the procurement effort and generate interest from multiple 
solar developers. Standardizing these processes makes it easier to solicit 
industry proposals for future installations and work across various city or 
county departments.
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Implementation Tips and Options

o	 ,GHQWLI\�WKH�FLW\�RU�FRXQW\�GHSDUWPHQWV�LQYROYHG�DQG�OHDUQ�DERXW�WKHLU�5)3�SURFHVVHV�

o	 Determine whether changes can be made to the existing RFP process to create a solar-
VSHFLÀF�5)3�

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	 'HYHORS�WKH�FULWHULD��H�J���ORZHVW�FRVW��PRVW�TXDOLÀHG��DQG�SURFHVV�IRU�HYDOXDWLQJ�ELGV�

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:

�	 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.

�	 ,QFOXGH�D�VWUXFWXUDO�DQG�HOHFWULFDO�DQDO\VLV�IRU�HDFK�VLWH�WR�GHWHUPLQH�LI�XSJUDGHV�PD\�EH�
necessary and to reduce the uncertainty in the bidder proposals. 

�	 ,QFOXGH�D�VKDGLQJ�DQDO\VLV�UHSRUW�IRU�HDFK�SURSRVHG�ORFDWLRQ�VR�WKDW�WKH�ELGGHUV�
understand the potential system output at each site. 

o	 'HWHUPLQH�ZKLFK�HOHPHQWV�VKRXOG�EH�VSHFLÀHG�E\�WKH�5)3�LVVXHU�DQG�ZKLFK�VKRXOG�EH�
OHIW�WR�UHVSRQGHUV�WR�VSHFLI\��)ROORZLQJ�DUH�VRPH�JHQHUDO�UHFRPPHQGDWLRQV�IRU�39�
system RFPs:

�	 Create outcome-based RFPs that require minimum production output rather than 
HTXLSPHQW�DQG�GHVLJQ�VSHFLÀFDWLRQV��VR�UHVSRQGHUV�DUH�IUHH�WR�RIIHU�WKHLU�V\VWHP�RSWLRQ�

�	 Require that companies submitting proposals use a nationally recognized modeling tool 
VXFK�DV�WKH�1DWLRQDO�5HQHZDEOH�(QHUJ\�/DERUDWRU\·V�39:DWWV��www.nrel.gov/rredc/
pvwatts/) to forecast annual energy production for each system for each month over a 
20-year period (at minimum).

�	 (QVXUH�WKDW�FRPSDQLHV�VXEPLWWLQJ�SURSRVDOV�GHPRQVWUDWH�ÀQDQFLQJ�DELOLW\�DQG�SURGXFW�
availability to reduce drop-out risk.

�	 Require installers to take full responsibility for obtaining permits from the appropriate 
JRYHUQPHQW�DJHQFLHV��,QVWDOODWLRQV�VKRXOG�PHHW�DOO�ORFDO�EXLOGLQJ�FRGHV�DQG�WKH�National 
Electrical Code.

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

�	 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.
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�	 Require the installer of any roof-mounted solar system to be responsible for the integrity 
of the roof after the installation is completed and ensure that the existing roof warranty 
is maintained. This could require working with the contractor that originally installed the 
roof to determine whether the solar energy system installation affects the roof warranty. 
Depending on the site, a local government could also choose to require a ballasted 
system (which requires little or no rooftop penetration).

�	 Require pricing for all-inclusive up-front costs and average costs over the production 
lifecycle to be sure bid reviewers can evaluate comparable bids. 

�	 $VN�IRU�SRWHQWLDO�EX\RXW�RSWLRQV�LQ�DGGLWLRQ�WR�UHTXLULQJ�SULFH�SHU�NLORZDWW�KRXU�DQG�
DQQXDO�HVFDODWRUV�LQ�33$�SURSRVDOV��LQ�RUGHU�WR�GHWHUPLQH�WKH�EHVW�ORQJ�WHUP�VFHQDULR�IRU�
the community.

o	 Post the solicitation publicly and advertise broadly to encourage vendor participation.

o	 8VH�TXDOLÀHG��LQGHSHQGHQW�WHFKQLFDO�UHYLHZHUV�WR�KHOS�GHYHORS�WKH�5)3�FULWHULD�DQG�HYDOXDWH�
the proposals.

o	 Work together and pool sites through a collaborative procurement in the public or private 
sector to generate better responses, attract national system integrators, and reduce installed 
system costs.

Examples

Milwaukee, Wisconsin: Redesigning a Solar Request for Proposals Based on Lessons 
Learned

The city of Milwaukee has limited experience contracting for solar installations. When soliciting 
solar installation bids, the Milwaukee Solar Program uses the template and boilerplate language 
of the department with which it’s working; the level of detail written into an RFP varies across 
GHSDUWPHQWV��$IWHU�WKH�ELGV�IRU�QLQH�6:+�LQVWDOODWLRQV�RQ�PXQLFLSDO�ÀUHKRXVHV�FDPH�LQ�DQG�
were much higher than anticipated (more than double), the city was unable to contract with an 
installer. The primary lesson learned was that this particular project had been overdesigned, 
ZKLFK�KDG�PDGH�LW�GLIÀFXOW�IRU�ORFDO�VRODU�WKHUPDO�LQVWDOOHUV�WR�UHVSRQG�ZLWK�FRVW�HIIHFWLYH�
VROXWLRQV��7KH�VSHFLÀFDWLRQV�LQ�WKH�5)3�PDGH�LW�GLIÀFXOW�IRU�WKH�SRWHQWLDO�LQVWDOOHUV�WR�OHYHUDJH�
supplier relations or respond with innovative designs. The rewritten RFP and future requests 
DUH�GHVLJQHG�WR�EH�PRUH�ÁH[LEOH�DQG�EDVHG�RQ�RXWFRPH��,QVWHDG�RI�VSHFLI\LQJ�SURGXFWLRQ�
requirements and installation locations, many of the design and equipment details are left to 
WKH�ÀUPV�UHVSRQGLQJ�WR�WKH�5)3��7KH�PRGLÀHG�5)3�KDV�UHVXOWHG�LQ�WZR�VHSDUDWH�V\VWHPV�EHLQJ�
successfully put to bid, with a range of bids received within the designated budget. 

San Antonio, Texas: Attracting International Respondents to Solar Request for 
Proposal

&36�(QHUJ\��6DQ�$QWRQLR·V�PXQLFLSDO�XWLOLW\��UHOHDVHG�DQ�5)3�VHHNLQJ�XS�WR�����PHJDZDWWV�
of solar energy resources to be supplied under a long-term arrangement. CPS Energy took a 
creative approach by soliciting responses through a national ad campaign with personal ad-
W\SH�KHDGOLQHV�VXFK�DV�´���\HDU�2OG�/RRNLQJ�IRU�D�1HZ�+RW�3DUWQHU�µ�7KH�DG�FDPSDLJQ�UDQ�
in regional and national publications such as the San Antonio Express-News, the Houston 
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Chronicle, the Dallas Morning News, and the Wall Street Journal. The campaign resulted in 
2,500 Web page views, 610 RFP downloads, 36 proposals from 20 respondents in 2008, and 
68 proposals from 30 respondents in 2009. Companies based in Europe and the United States 
submitted proposals. The winning developers agree to install, own, and operate the solar power 
SODQWV��DQG�VHOO�WKH�RXWSXW�WR�&36�(QHUJ\�DW�ZKROHVDOH�SULFHV��$V�RI�2FWREHU�������&36�KDG�
agreements in place for more than 40 megawatts of solar power. 

Additional References and Resources

WEB SITES

Vote Solar Initiative, Sample Requests for Proposals
http://votesolar.org/?s=SAMPLE+RFP&x=0&y=0

The Vote Solar Web site has several sample RFPs for direct purchases as well as PPAs.

World Resources Institute, Best Practices Guide for Buying Solar Systems
www.wri.org/buying-solar

This Web site includes a recently developed best practices guide, case studies, and template documents for public and 
private groups who want to leverage their buying power to decrease costs and improve vendor performance.

PUBLICATIONS

SolarTech Project Finance Contract Templates, Power Purchase Agreements Accompanying Guide 

SolarTech, November 2009

The PPA accompanying guide describes in layperson terminology the crucial clauses and terms and provides guidance 
on how to best use the PPA and Site Lease Contract Templates. 

Report: http://solartech.org/index.php?option=com_st_document&view=general&Itemid=58

Power Purchase Agreement Checklist for State and Local Governments

National Renewable Energy Laboratory, October 2009

This fact sheet provides information and guidance on a PV PPA, a financing mechanism that state and local government 
entities can use to acquire clean, renewable energy.

Fact sheet: http://www.nrel.gov/docs/fy10osti/46668.pdf

STANDARDIZE SOLICITATIONS FOR SOLAR INSTALLATIONS7.2

http://votesolar.org/?s=SAMPLE+RFP&x=0&y=0
www.wri.org/buying-solar
http://solartech.org/index.php?option=com_st_document&view=general&Itemid=58
http://www.nrel.gov/docs/fy10osti/46668.pdf


Solar Powering Your Community: A Guide for Local Governments   |   January 2011 137

7.3

Select the Appropriate Financing Mechanism
$IWHU�LGHQWLI\LQJ�SURPLVLQJ�VRODU�SURMHFWV�LQ�D�FRPPXQLW\��FRPPXQLW\�OHDGHUV�PXVW�GHWHUPLQH�
KRZ�WR�ÀQDQFH�WKHP��:LWK�WKH�HPHUJHQFH�RI�WKLUG�SDUW\�ÀQDQFH�PRGHOV��ORFDO�JRYHUQPHQWV�
might not have to invest extra money up front to complete solar projects. Depending on the size 
RI�WKH�SURMHFW�DQG�WKH�DYDLODELOLW\�RI�SXEOLF�IXQGV��D�ORFDO�JRYHUQPHQW·V�RSWLRQV�IRU�ÀQDQFLQJ�
WKH�LQVWDOODWLRQ�RI�D�VRODU�HQHUJ\�V\VWHP�YDU\��'LUHFW�RZQHUVKLS�RI�WKH�V\VWHP�FDQ�EH�ÀQDQFHG�
LQ�D�QXPEHU�RI�ZD\V��LQFOXGLQJ�FRQYHQWLRQDO�PXQLFLSDO�ÀQDQFH�PHFKDQLVPV�DQG�PRUH�UHFHQWO\�
FUHDWHG�IHGHUDO�WD[�FUHGLW�ERQGV��:KHQ�EXQGOHG�ZLWK�HQHUJ\�HIÀFLHQF\�PHDVXUHV��DQ�energy 
service performance contract��(63&��WR�ÀQDQFH�D�VRODU�HQHUJ\�V\VWHP�PLJKW�EH�DSSURSULDWH��
&RQVLGHU�WKLUG�SDUW\�ÀQDQFH�PRGHOV�IRU�ODUJH�VRODU�HQHUJ\�SURMHFWV�RU�D�EXQGOH�RI�PDQ\�VPDOO��
and medium-sized installations. These models eliminate the up-front capital cost and ongoing 
RSHUDWLRQV�DQG�PDLQWHQDQFH��2	0��UHVSRQVLELOLWLHV��EXW�LQFRUSRUDWH�WKH�EHQHÀWV�RI�WD[�FUHGLWV�

,I�D�FRPPXQLW\�GHFLGHV�WR�GLUHFWO\�ÀQDQFH�DQG�RZQ�LWV�ORFDO�VRODU�HQHUJ\�V\VWHPV��VHYHUDO�
tax-advantaged instruments are at its disposal. Direct ownership does mean, however, that the 
FRPPXQLW\�IRUIHLWV�VRPH�WD[�LQFHQWLYHV�DYDLODEOH�IRU�FRPPHUFLDOO\�ÀQDQFHG�VRODU�SURMHFWV��7R�
compensate, some state and utility programs offer greater cash incentives for entities that do not 
SD\�WD[HV��VXFK�DV�WKH�SXEOLF�VHFWRU�DQG�QRQSURÀWV��$GGLWLRQDOO\��DYDLODELOLW\�RI�IHGHUDO�VWLPXOXV�
IXQGV�DQG�RWKHU�UHVRXUFHV�PDNH�XQLTXH�ÀQDQFLDO�DUUDQJHPHQWV�SRVVLEOH��VXFK�DV�FRPELQLQJ�
resources in partnership with a third party.

Tax-Exempt Financing

/RFDO�JRYHUQPHQWV�KDYH�WKH�DXWKRULW\�WR�LVVXH�tax-exempt bonds. These bonds typically fall 
into one of two categories: (1) general obligation bonds, which are backed by the full taxing 
authority of the local government and require voter approval; or (2) revenue bonds, which are 
EDFNHG�VROHO\�E\�WKH�UHYHQXH�JHQHUDWHG�E\�WKH�SURMHFW�EHLQJ�ÀQDQFHG��7D[�H[HPSW�ERQGV�FDQ�EH�
D�VRXUFH�RI�FDSLWDO�IRU�VRODU�LQVWDOODWLRQ�SURMHFWV��,Q�PDQ\�FDVHV��D�VLQJOH�VRODU�SURMHFW�LV�QRW�ODUJH�
HQRXJK�IRU�D�GHGLFDWHG�LVVXDQFH�EXW�ZLOO�LQVWHDG�EH�EXQGOHG�LQWR�D�ODUJHU�ERQG��7KH�$PHULFDQ�
5HFRYHU\�DQG�5HLQYHVWPHQW�$FW�RI�������WKH�5HFRYHU\�$FW��FUHDWHG�DQRWKHU�VRXUFH�RI�PXQLFLSDO�
debt called Build America Bonds��%$%V���$�%$%�FRXOG�EH�D�PHFKDQLVP�IRU�SXEOLF�HQWLWLHV�
to issue taxable bonds at a lower cost than more conventional tax-exempt bonds. Some public 
DJHQFLHV�KDYH�DOUHDG\�LVVXHG�%$%V��$V�ZLWK�WD[�H[HPSW�ERQGV��LW�LV�XQOLNHO\�WKDW�D�VLQJOH�VRODU�
SURMHFW�LV�ODUJH�HQRXJK�IRU�D�GHGLFDWHG�%$%��,QVWHDG��LW·V�OLNHO\�WR�EH�SDUW�RI�D�ODUJHU�FDSLWDO�
expenditure plan.
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Tax-exempt commercial paper (TECP) can be issued for up to 270 days. This short-term, 
XQVHFXUHG�GHEW�FDQ�EH�XVHG�WR�ÀQDQFH�FDSLWDO�SURMHFWV�LQ�EHWZHHQ�ORQJHU�WHUP�municipal bond 
issuances. Depending on the project, local governments can purchase a solar energy system 
using TECP and then repay this obligation with a long-term bond issuance, or the TECP 
itself can be rolled over at maturity. Tax-exempt leasing of equipment (versus purchasing it) 
LV�D�FRPPRQ�ZD\�IRU�FLWLHV�WR�ÀQDQFH�FHUWDLQ�FDSLWDO�LQYHVWPHQWV��H�J���YHKLFOHV��VRIWZDUH��
FRPSXWHUV��DQG�RIÀFH�HTXLSPHQW���8VLQJ�D�WD[�H[HPSW�OHDVH�WR�ÀQDQFH�D�VRODU�HQHUJ\�LQVWDOODWLRQ�
IRU�D�SXEOLF�VHFWRU�HQWLW\��KRZHYHU��LV�XQFRPPRQ��,I�WKH�PXQLFLSDOLW\�XVHV�D�WD[�H[HPSW�OHDVH�
WR�ÀQDQFH�D�VRODU�LQVWDOODWLRQ��WKH�OHVVRU��V\VWHP�RZQHU��FDQ·W�WDNH�DGYDQWDJH�RI�WKH�federal 
investment tax credits��,7&��EHFDXVH�WR�GR�VR�WKH�XVHU�RI�WKH�V\VWHP��WKH�FLW\��PXVW�EH�VXEMHFW�
WR�8�6� LQFRPH�WD[HV��$V�D�UHVXOW��FKHDSHU�VRXUFHV�RI�SXEOLF�ÀQDQFLQJ�IRU�WKH�SURMHFW�PLJKW�EH�
available.

Tax Credit Bond Financing

7KH�5HFRYHU\�$FW�H[SDQGHG�WZR�ERQGLQJ�PHFKDQLVPV�IRU�ÀQDQFLQJ�UHQHZDEOH�HQHUJ\�SURMHFWV��
clean renewable energy bonds (CREBs) and qualified energy conservation bonds (QECBs). 
&5(%V�DQG�4(&%V�DUH�DQ�DWWHPSW�WR�OHYHO�WKH�SOD\LQJ�ÀHOG�IRU�SXEOLF�HQWLWLHV�WKDW�DUHQ·W�LQ�D�
SRVLWLRQ�WR�WDNH�DGYDQWDJH�RI�WKH�WD[�EHQHÀWV�DYDLODEOH�WR�WD[�SD\LQJ�HQWLWLHV�ZKR�LQVWDOO�VRODU�
SURMHFWV��LQFOXGLQJ�WKH�IHGHUDO�,7&��WKH�0RGLÀHG�$FFHOHUDWHG�&RVW�5HFRYHU\�6\VWHP��0$&56���
and state tax credits. The tax credit bonds were intended to be interest-free debt—investors who 
purchased a CREB or QECB received a federal tax credit instead of interest payments from 
WKH�LVVXHU��,Q�SUDFWLFH��WKH�LVVXHU�ZDV�RIWHQ�UHTXLUHG�WR�PDNH�D�VXSSOHPHQWDO�LQWHUHVW�SD\PHQW�
RU�LVVXH�DW�D�GLVFRXQW��:LWK�WKH�SDVVDJH�RI�WKH�+LULQJ�,QFHQWLYHV�WR�5HVWRUH�(PSOR\PHQW�$FW�RI�
������WKH�´+,5(�$FWµ���&5(%V�DQG�4(&%V�FDQ�EH�LVVXHG�ZLWK�D�GLUHFW�VXEVLG\�IHDWXUH�VLPLODU�
WR�%$%V��1RZ�&5(%V�DQG�4(&%V�FDQ�EH�LVVXHG�DV�WD[DEOH�ERQGV�ZLWK�WKH�LVVXHU�UHFHLYLQJ�D�
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 
&5(%V�EHLQJ�LVVXHG�WR�ÀQDQFH�VRODU�SURMHFWV��

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. 
,QTXLUH�ZLWK�WKH�VWDWH�HQHUJ\�RIÀFH�WR�GHWHUPLQH�WKH�VWDWXV�RI�4(&%�DYDLODELOLW\��

Third-Party Finance Models

/RFDO�JRYHUQPHQWV�DUH�PRYLQJ�DZD\�IURP�GLUHFW�RZQHUVKLS�RI�photovoltaic��39��V\VWHPV�DQG�
are partnering with third-party owners. Third-party ownership structures typically are used 
WR�ÀQDQFH�39�V\VWHPV��QRW�solar water heating (SWH) systems. Cities and counties see the 
WKLUG�SDUW\�RZQHUVKLS�PRGHO�DV�D�ZD\�WR�HIIHFWLYHO\�PRQHWL]H�IHGHUDO�WD[�EHQHÀWV��DYRLG�SD\LQJ�
WKH�XS�IURQW�FRVW�RI�VRODU��DOORFDWH�SXEOLF�IXQGV�PRUH�HIÀFLHQWO\��DQG�DFFHOHUDWH�39�GHSOR\PHQW��
,QVWHDG�RI�RZQLQJ�WKH�39�V\VWHP��D�FLW\�RU�FRXQW\�DJHQF\�ZRXOG�KRVW�D�V\VWHP�SXUFKDVHG�E\�DQG�
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��33$�³ZLWK�WKLV�
WKLUG�SDUW\�WR�SXUFKDVH�WKH�HOHFWULFLW\�JHQHUDWHG�IURP�WKH�39�V\VWHP�RQ�JRYHUQPHQW�SURSHUW\��
The electricity price is usually set at a rate competitive with the host’s current retail rate in 
WKH�ÀUVW�\HDU��7KH�UDWH�WKHQ�W\SLFDOO\�HVFDODWHV�DW�VRPH�À[HG�SHUFHQWDJH�����WR�����SHU�\HDU�
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RYHU�WKH�OLIH�RI�WKH�FRQWUDFW��$V�DQ�DOWHUQDWLYH��D�À[HG�UDWH�IRU�WKH�HQWLUH�OHQJWK�RI�WKH�FRQWUDFW�
FRXOG�EH�QHJRWLDWHG��7KH�GHYHORSHU�PDQDJHV�DOO�DVSHFWV�RI�V\VWHP�ÀQDQFLQJ��LQVWDOODWLRQ��DQG�
maintenance and bears all standard operating risks. Given high transaction costs and economies 
RI�VFDOH��WKH�WKLUG�SDUW\�33$�PRGHO�LV�EHVW�VXLWHG�WR�ODUJHU�SURMHFWV��JUHDWHU�WKDQ�����NLORZDWWV���
DOWKRXJK�D�VHULHV�RI�VPDOOHU�SURMHFWV�FDQ�EH�EXQGOHG�XQGHU�RQH�33$��&RPPRQO\�LQFOXGHG�LQ�D�
33$�LV�WKH�RSWLRQ�IRU�WKH�KRVW�WR�SXUFKDVH�WKH�V\VWHP�IURP�WKH�WKLUG�SDUW\�DIWHU�D�FHUWDLQ�SHULRG�
has elapsed (buyout option), usually after year six. Exercising the buyout option enables the host 
to acquire a system at a much lower cost than if the host purchased it new in year one because 
WKH�WKLUG�SDUW\�ÀQDQFLHU�V\VWHP�RZQHU�KDV�XVHG�WKH�WD[�FUHGLWV��1RWH�WKDW�WKLUG�SDUW\�ÀQDQFLQJ�LV�
not legal in all states because of the perception that the third party would be acting as a utility. 
Several states have overcome this obstacle through legislation that enables renewable energy 
SRZHU�SURGXFHUV�WR�HQWHU�LQWR�33$V�LQ�H[FKDQJH�IRU�WD[�EHQHÀWV�DQG�SD\PHQWV�IURP�FXVWRPHUV��
ZLWKRXW�EHLQJ�GHHPHG�WR�EH�D�XWLOLW\��$V�RI�-XO\�������DW�OHDVW����VWDWHV�DQG�3XHUWR�5LFR�
DXWKRUL]H�RU�DOORZ�WKLUG�SDUW\�33$V�

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

/RFDO�JRYHUQPHQWV�PLJKW�UHFHLYH�5HFRYHU\�$FW�UHODWHG�IXQGLQJ�WR�SXUFKDVH�DQG�LQVWDOO�VRODU�
energy systems. They could also have general funds dedicated to renewable energy projects 
RU�EH�DEOH�WR�H[HUFLVH�ERQGLQJ�DXWKRULW\��,QVWHDG�RI�XVLQJ�WKHVH�IXQGV�WR�SXUFKDVH�DQG�LQVWDOO�D�
39�V\VWHP��D�FRPPXQLW\�PLJKW�EH�DEOH�WR�VWUHWFK�WKHVH�UHVRXUFHV�DQG�LQVWDOO�D�ODUJHU�SURMHFW�E\�
partnering with a third-party solar developer. One structure is to make a loan to the developer 
using the funds available for solar. The developer can incorporate the loan into its project 
ÀQDQFLQJ�SDFNDJH��,I�WKH�KRVW�GHFLGHV�WR�H[HUFLVH�LWV�EX\RXW�RSWLRQ�LQ�WKH�33$��WKH�RXWVWDQGLQJ�
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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.

ORDQ�FDQ�EH�QHWWHG�DJDLQVW�WKH�SXUFKDVH�SULFH��$V�D�UHVXOW��WKH�SXEOLF�HQWLW\�FDQ�HQG�XS�RZQLQJ�D�
larger system than it would have if it simply had purchased one at the outset.

Performance Contracting

$�VRODU�LQVWDOODWLRQ�FDQ�EH�EXQGOHG�LQWR�DQ�(63&��,Q�WKH�(63&�PRGHO��DQ�energy services 
company��(6&2��PDNHV�HQHUJ\�HIÀFLHQF\�LQYHVWPHQWV�RQ�EHKDOI�RI�WKH�FLW\�DQG�WKHQ�LV�UHSDLG�
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 
ZLWK�VRODU�WHFKQRORJLHV�LGHDOO\�FUHDWHV�D�SDFNDJH�RI�HQHUJ\�HIÀFLHQF\�DQG�UHQHZDEOH�HQHUJ\�
investments with a total payback period that’s attractive to the municipality.

Summary

$IWHU�FRPSDULQJ�DOO�WKHVH�ÀQDQFLQJ�RSWLRQV��ZH�FDQ�GUDZ�VHYHUDO�FRQFOXVLRQV��,I�LPPHGLDWH�
RZQHUVKLS�RI�WKH�VRODU�HQHUJ\�V\VWHP�LV�LPSRUWDQW�WR�D�FRPPXQLW\��WD[�H[HPSW�ÀQDQFLQJ�DQG�
WD[�FUHGLW�ERQGV�DUH�OLNHO\�WKH�SUHIHUUHG�VRXUFHV�RI�ÀQDQFLQJ��39�V\VWHP�RZQHUVKLS�RIIHUV�WKH�
JUHDWHVW�HOHFWULFLW\�FRVW�VDYLQJV��\HW�ÀQDQFLQJ�FRVWV�DUH�LQFXUUHG��$GGLWLRQDOO\��V\VWHP�2	0�
LV�WKH�UHVSRQVLELOLW\�RI�WKH�ORFDO�JRYHUQPHQW��,I�WKH�SULPDU\�EDUULHU�LV�WKH�XS�IURQW�FRVW�RI�WKH�
V\VWHP��WKH�WKLUG�SDUW\�ÀQDQFHG�33$�VWUXFWXUH�FDQ�EH�DQ�HIIHFWLYH�VROXWLRQ��33$V�WUDGH�WKH�
DGYDQWDJHV�RI�EHLQJ�WD[�H[HPSW�IRU�WKH�SRWHQWLDOO\�JUHDWHU�WD[�EHQHÀWV�DYDLODEOH�WR�WKH�SULYDWH�
VHFWRU��7KHVH�WD[�EHQHÀWV�FDQ�EH�´PRQHWL]HGµ�DQG�SDVVHG�WKURXJK�WR�WKH�VLWH�KRVW�DV�UHGXFHG�
SD\PHQWV�IRU�WKH�VRODU�HQHUJ\�JHQHUDWHG��$�VHUYLFH�FRQWUDFW�DOVR�VKLIWV�WKH�ULVN�WKDW�WKH�V\VWHP�
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 
FODLPV�DERXW�WKH�FOHDQ�SRZHU�SURGXFHG�E\�WKH�39�V\VWHP�LV�OLPLWHG��2QO\�RQH�HQWLW\�FDQ�PDNH�
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 
HIÀFLHQF\�LQYHVWPHQWV�DORQJ�ZLWK�VRODU�HQHUJ\�LQVWDOODWLRQV��

Implementation Tips and Options

$IWHU�LGHQWLI\LQJ�D�VLWH�IRU�D�VRODU�HQHUJ\�V\VWHP�DQG�SHUIRUPLQJ�D�VLWH�DVVHVVPHQW�WR�FRQÀUP�WKH�
feasibility of the project, take the following steps:

o	 Determine whether the city or county wants to own and operate the system or instead 
ÀQDQFH�LW�WKURXJK�D�WKLUG�SDUW\�VWUXFWXUH�DQG�RXWVRXUFH�WKH�2	0��

SELECT THE APPROPRIATE FINANCING MECHANISM7.3
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o	 ,I�WKH�SURMHFW�LV�WRR�VPDOO�IRU�WKH�WKLUG�SDUW\�PRGHO�RU�LI�WKH�FLW\�RU�FRXQW\�SUHIHUV�WR�GLUHFWO\�
RZQ�WKH�VRODU�V\VWHP�IRU�RWKHU�UHDVRQV��VHOHFW�WKH�PRVW�DSSURSULDWH�ZD\�WR�ÀQDQFH�LW��7KLV�
approach is similar to that used for other capital investments in terms of issuing a request 
for proposals (RFP) to generate multiple bids and then awarding a contract to install the 
system. To reduce the installed cost of the system, make sure all available grants, incentives, 
DQG�VXEVLGLHV�KDYH�EHHQ�LGHQWLÀHG�DQG�DSSOLFDWLRQV�KDYH�EHHQ�VXEPLWWHG�

o	 ,I�FRPPXQLW\�OHDGHUV�GHFLGH�WKH�WKLUG�SDUW\�PRGHO�LV�DSSURSULDWH��LVVXH�DQ�5)3�WR�VROLFLW�
bids from solar developers. Evaluate the proposals (in part) based on the experience of the 
VRODU�GHYHORSHUV�DQG�WKH�WHUPV�RI�WKH�SURSRVHG�33$��0RVW�ORFDO�JRYHUQPHQWV�KDYH�D�SXEOLF�
SURFXUHPHQW�SURFHVV��DQG�VDPSOH�5)3V�DUH�DYDLODEOH�RQ�WKH�,QWHUQHW�

o	 7KH�WKLUG�SDUW\�33$�PRGHO�LV�D�OHJDOO\�LQWHQVLYH�SURFHVV��1HJRWLDWLRQV�ZLWK�VRODU�GHYHORSHUV�
tend to be time consuming, and the local government should be prepared for a give-and-
WDNH�QHJRWLDWLRQ�SURFHVV��$OVR�FRQVLGHU�KRZ�VWDWH�DQG�ORFDO�ODZV�FRXOG�DIIHFW�WKH�ORFDO�
JRYHUQPHQW·V�DELOLW\�WR�VXFFHVVIXOO\�QHJRWLDWH�D�33$��L�H���FDQ�WKH�ORFDO�DXWKRULW\�VLJQ�D�
ORQJ�WHUP�33$�FRQWUDFW�LI�LW·V�FRQVLGHUHG�ORQJ�WHUP�GHEW"��

o	 Consult with energy managers and city and county attorneys who have been through 
WKH�SURFHVV��$V�PRUH�ORFDO�JRYHUQPHQWV�LQVWDOO�VRODU�HQHUJ\�V\VWHPV��PRUH�LQGLYLGXDOV�
JDLQ�H[SHULHQFH�ZLWK�WKH�ÀQDQFLQJ�SURFHVV��DQG�WKHLU�LQVLJKWV�FDQ�EH�YHU\�XVHIXO�LQ�WHUPV�
of interpreting state laws, learning contract language, and candidly appraising solar 
developers. 

Examples

Boulder County, Colorado: Bundling Multiple Smaller Projects into Single Power 
Purchase Agreements

%RXOGHU�&RXQW\�HYDOXDWHG�YDULRXV�ÀQDQFLDO�RSWLRQV��LQFOXGLQJ�WD[�H[HPSW�ÀQDQFLQJ��
&5(%V��DQG�D�WKLUG�SDUW\�33$��DQG�FKRVH�WKH�WKLUG�SDUW\�33$�PRGHO�DV�WKH�PRVW�FRVW�
effective option. Nine separate solar installations on eight different buildings were combined 
LQWR IRXU 33$V�IRU�PRUH�WKDQ ����NLORZDWWV��7KUHH�RI�WKH�VLWHV� GHSHQGLQJ�RQ�WKH�WLPH�RI�GD\�DQG�
the weather, will be obtaining 100% of their electricity from solar power. 

Denver, Colorado: Combining a Loan with a Third-Party Power Purchase Agreement 
for Denver International Airport

,Q�'HFHPEHU�������'HQYHU�,QWHUQDWLRQDO�$LUSRUW��',$��LQVWDOOHG�D����PLOOLRQ������PHJDZDWW�
39�V\VWHP�DW�WKH�DLUSRUW��',$�DOUHDG\�KDG�D���PHJDZDWW�39�V\VWHP�RQ�VLWH��DQG�DQ�DGGLWLRQDO�
4.4 megawatts will be installed in 2011. The unique aspect of this 1.6-megawatt project is 
that the airport is lending the solar developer $4 million as part of the transaction. The loan 
LV�FROODWHUDOL]HG�E\�WKH�39�V\VWHP�DQG�renewable energy certificates, and is executed when 
the system is commissioned. This structure eliminates construction risk and reduces the 
SHUIRUPDQFH�ULVN�DVVRFLDWHG�ZLWK�WKH�WUDQVDFWLRQ��7KH�FRVW�RI�WKH�HOHFWULFLW\�LQ�WKH�33$�LV�OHVV�
WKDQ�ZKDW�',$�SD\V�LWV�ORFDO�XWLOLW\�SURYLGHU��;FHO�(QHUJ\��IRU�FRQYHQWLRQDO�HOHFWULFLW\�IURP�WKH�
JULG��',$�LV�RZQHG�E\�WKH�&LW\�DQG�&RXQW\�RI�'HQYHU��&RORUDGR�
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Tucson, Arizona: Issuing Clean Renewable Energy Bonds

7KH�FLW\�RI�7XFVRQ�LVVXHG������PLOOLRQ�LQ�&5(%V�WR�ÀQDQFH�VHYHQ�VRODU�SURMHFWV�WRWDOLQJ���
PHJDZDWW��%DQN�RI�$PHULFD�SXUFKDVHG�WKH�WD[�FUHGLW�ERQGV��ZKLFK�WKH�FLW\�LV�WR�UHSD\�RYHU����
years using funds from energy savings and solar rebates from Tucson Electric Power. The bonds 
were issued interest free. The solar projects range from 24 to 473 kilowatts. The electricity 
produced will offset approximately 18% of the facilities’ aggregate electricity demand and 
reduce carbon emissions by 1,896 tons per year. The projects are expected to net the city more 
than $3.4 million over the 25-year life of the solar equipment. The city selected SPG Solar of 
Novato, California, to install the solar systems and maintain them for 10 years under a service 
contract. The city is now moving forward to use a $14.2 million allocation of new CREBs, 
ZKLFK�FRXOG�UHVXOW�LQ�DQRWKHU����²����PHJDZDWWV�RI�39�RQ�FLW\�ORFDWLRQV��

Additional References and Resources

WEB SITES

Database of State Incentives for Renewables & E�ciency
www.dsireusa.org

This Web site presents useful information about all available incentives for solar at the federal, state, local, and utility 
level. DSIREusa.org, maintained by the North Carolina State Solar Center in partnership with the Interstate Renewable 
Energy Council, is the only comprehensive, regularly updated database of state renewable energy incentives in the 
United States, and also includes information on many local incentive programs. The U.S. Department of Energy funds this 
ongoing effort.

Renewable Energy Project Finance Webview
http://financere.nrel.gov/finance

The Renewable Energy Project Finance Webview has news, analysis, tools, and events related to renewable energy 
project financing in the United States. Policymakers, investors, and project developers (home, businesses, government) 
visit to learn about revenues, cost savings, incentives, and financing structures.

Treasury Direct: Qualified Tax Credit Bond Rates
www.treasurydirect.gov/GA-SL/SLGS/selectQTCDate.htm

This Web site includes rates posted for qualified tax credit bonds (QTCBs). Rates are listed that apply to new CREBs, 
QECBs, qualified zone academy bonds (QZABs), and qualified school construction bonds (QSCBs). The rates on the 
Clean Renewable Energy Bond Web page are valid only for pre-2009 CREBs allocations.

PUBLICATIONS

Power Purchase Agreement Checklist for State and Local Governments

National Renewable Energy Laboratory, October 2009

This fact sheet addresses the financial, logistical, and legal questions relevant to implementing PPAs for PV installations.

Fact sheet: www.nrel.gov/docs/fy10osti.46668.pdf

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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BENEFITS Commissioning a solar energy system through an independent consultant 
ensures that the system is installed properly and protects a community’s 
investment. Proactive monitoring and maintenance will prolong the 
system’s lifetime and increase energy output to generate more savings and 
higher returns.

7.4

Commission the Solar Energy System and  
Ensure Quality Operations 
Commissioning a solar energy system refers to testing the system after installation and certifying 
that it operates as expected and is installed according to the design plans. For systems installed 
under power purchase agreements��33$V���LQGHSHQGHQW�FRPPLVVLRQLQJ�LV�W\SLFDOO\�QRW�
necessary because it is in the project developers’ best interest to ensure optimal performance 
because they are selling the electricity to the host customer on a per-kilowatt basis. For systems 
that are owned directly by local governments, however, commissioning can be an important step 
LQ�HQVXULQJ�VDIHW\�DQG�SHUIRUPDQFH��$IWHU�D�VRODU�HQHUJ\�V\VWHP�LV�LQVWDOOHG��LW�FDQ�EH�GLIÀFXOW�
for the local government to determine whether the system is working correctly. Photovoltaic 
�39��V\VWHPV�KDYH�IHZ�PRYLQJ�SDUWV��DQG�LI�WKH�39�V\VWHP�LV�FRQQHFWHG�WR�WKH�XWLOLW\�JULG��
WKH�HOHFWULFLW\�VXSSOLHG�WR�WKH�EXLOGLQJ�LV�QRW�LQWHUUXSWHG�ZKHWKHU�WKH�39�V\VWHP�LV�ZRUNLQJ�
correctly or not. Because few technical experts within local governments have the expertise to 
SURSHUO\�LQVSHFW�DQG�FRPPLVVLRQ�ODUJH�39�V\VWHPV��KLULQJ�DQ�LQGHSHQGHQW�FRQVXOWDQW�ZLWK�JRRG�
credentials ensures that the system meets code requirements, uses installation best practices, 
DQG�GHPRQVWUDWHV�SHUIRUPDQFH�DV�H[SHFWHG��$GGLWLRQDO�DWWHQWLRQ�VKRXOG�EH�SDLG�WR�PDLQWDLQLQJ�
the integrity of existing structures, roof penetrations, and trenching and potential disruption of 
DFFHVV�WR�SXEOLF�IDFLOLWLHV��$V�SDUW�RI�WKH�FRPPLVVLRQLQJ�SURFHVV��IDFLOLWLHV�PDQDJHPHQW�VWDII�
should receive training for long-term operations and maintenance (O&M) activities to ensure 
maximum lifetime output. 

2SWLPDO�RSHUDWLRQ�RI�WKH�39�V\VWHP�UHTXLUHV�D�UHDO�WLPH�PRQLWRULQJ�V\VWHP��SURDFWLYH�
PDLQWHQDQFH��DQG�VLWH�VSHFLÀF�FOHDQLQJ�DQG�LQVSHFWLRQ�SURFHGXUHV��%HQFKPDUNV�IRU�SHUIRUPDQFH�
with alerts for output variances are part of best-in-class monitoring systems. Regional and 
seasonal differences in weather along with local environmental factors will dictate the 
optimal cleaning and maintenance schedules. These can be adapted from the manufacturer’s 
or installer’s general guidelines and should be given to the facilities staff as part of the 
FRPPLVVLRQLQJ�SURFHVV��,QWHUQDO�FRVWV�DQG�VWDII�WLPH�FDQ�EH�UHGXFHG�WKURXJK�2	0�FRQWUDFWV��
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Implementation Tips and Options

o	 ,GHQWLI\�DQ�LQGHSHQGHQW�VRODU�FRQVXOWDQW�ZLWK�VXIÀFLHQW�EDFNJURXQG�DQG�H[SHULHQFH�WR�
inspect the solar system properly.

o	 Consider combining commissioning with local code enforcement (inspections). Some of the 
safety objectives are consistent, although code compliance does not evaluate performance.

o	 Ensure that the latest best practices are applied to the project through design and 
constructability reviews during the construction phase, which can dramatically increase 
SHUIRUPDQFH�ZLWKRXW�LQFUHDVLQJ�FRVW��,W�LV�HDVLHU�DQG�FKHDSHU�WR�PDNH�DGMXVWPHQWV�GXULQJ�
FRQVWUXFWLRQ�UDWKHU�WKDQ�DIWHU�ÀQDO�LQVSHFWLRQ�

o	 Obtain O&M contracts from the system installer, reducing the need for on-site staff time 
and expertise to properly maintain system performance. 

o	 (QVXUH�DFFHVV�IRU�ERWK�URXWLQH�DQG�HPHUJHQF\�PDLQWHQDQFH�ZKHQ�33$V�LQFOXGH�2	0�
activities.

o	 Furnish facilities and administrative training on the planned savings, costs, and monitoring 
systems to help ensure that the system is well understood and that ongoing rebates and 
savings are captured. 

Examples

Orange County, Florida: Commissioning the Orange County Convention Center 
Photovoltaic System

,Q�������D���PHJDZDWW�39�V\VWHP�DQG�IRXU�VPDOOHU�����WR����NLORZDWW��39�V\VWHPV�ZHUH�
LQVWDOOHG�RQ�WKH�URRI�RI�WKH�FRQYHQWLRQ�FHQWHU��7KH�)ORULGD�6RODU�(QHUJ\�&HQWHU�DQG�&+�0�+,//�
SDUWQHUHG�WR�HVWDEOLVK�D�SURMHFW�VSHFLÀF�FRPPLVVLRQLQJ�SURWRFRO�DQG�ZRUNHG�WRJHWKHU�WR�FRQGXFW�
an acceptance test. The purpose of the work is to verify compliance with the project plans and 
VSHFLÀFDWLRQV��UHYLHZ�FRGH�TXHVWLRQV�RU�LVVXHV��DQG�HVWDEOLVK�EDVHOLQH�SHUIRUPDQFH�GDWD��7KH�
team’s commissioning report will include checklists of inspection points and tables for logging 
WKH�UHOHYDQW�ÀHOG�GDWD�

COMMISSION THE SOLAR ENERGY SYSTEM AND ENSURE QUALITY OPERATIONS 7.4



Solar Powering Your Community: A Guide for Local Governments   |   January 2011146

Additional References and Resources

PUBLICATIONS

Photovoltaic Power Systems and the 2005 National Electrical Code: Suggested Practices

Southwest Technology Development Institute, New Mexico State University, Updated March 2010

This manual examines the requirements of the 2005 National Electrical Code (NEC) as they apply to PV power systems. It 
addresses the design requirements for the balance-of-systems components in a PV system, including conductor selection 
and sizing, overcurrent protection device rating and location, and disconnect rating and location. Standalone, hybrid, and 
utility-interactive PV systems are covered. References are made to applicable sections of the NEC.

Report: www.nmsu.edu/~tdi/Photovoltaics/Codes-Stds/PVnecSugPract.html

PV System Commissioning

Blake Gleason, Solar Pro Magazine, October/November 2009

This article defines in detail what is involved in a thorough commissioning process, describing different roles involved and 
the documentation, tasks, and tools required.

Magazine article: http://solarprofessional.com/article/?file=SP2_6_pg6_TOC

COMMISSION THE SOLAR ENERGY SYSTEM AND ENSURE QUALITY OPERATIONS7.4

Namaste Solar was responsible for this 300 kw PV rooftop installation on top of the 
Colorado Convention Center in Denver, Colorado.  (Namaste Solar Electric/PIX18044)

www.nmsu.edu/~tdi/Photovoltaics/Codes-Stds/PVnecSugPract.html
http://solarprofessional.com/article/?file=SP2_6_pg6_TOC
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7.5

Host Wholesale Power Generators on  
Local Government Land or Facilities
$V�VRODU�PDUNHWV�JURZ��PDQ\�XWLOLWLHV�DUH�LQFUHDVLQJ�WKHLU�LQYHVWPHQWV�LQ�VRODU�HQHUJ\��HLWKHU�
by constructing their own solar generation facilities or purchasing wholesale solar energy from 
SRZHU�SODQWV�FRQVWUXFWHG�E\�WKLUG�SDUWLHV��$Q�LQFUHDVLQJO\�KRW�PDUNHW�VHJPHQW�LV�IRU�PLGVL]HG�
solar plants (under 25 megawatts), because these modular systems have enough scale to produce 
power at attractive prices, yet are small enough to interconnect to the existing distribution 
network and can come on-line quickly. Marginal land or rooftop space on low-load buildings 
�VXFK�DV�EURZQÀHOGV��URDG�ULJKW�RI�ZD\V��EDUULHUV�DURXQG�ZDVWHZDWHU�WUHDWPHQW�SODQWV��RU�URRIV�
of low-load buildings such as warehouses or transit centers) can make excellent sites for solar 
HQHUJ\�LQVWDOODWLRQV��/RFDO�JRYHUQPHQWV�FDQ�SDUWQHU�ZLWK�VRODU�GHYHORSHUV�RU�XWLOLWLHV�WR�XVH�
municipal land or rooftops for solar power generation .

Implementation Tips and Options

o	 'HWHUPLQH�ZKHWKHU�GHPDQG�IRU�ODUJH��ZKROHVDOH�VRODU�SURMHFWV�H[LVWV�LQ�WKH�FRPPXQLW\��$�
state renewable portfolio standard is a common driver for investment in large-scale solar 
projects.

o	 ,GHQWLI\�VXLWDEOH�VLWHV�IRU�ODUJH�VFDOH�VRODU�LQVWDOODWLRQV�VXFK�DV�ODUJH��ÁDW�URRIWRSV����������
square feet) or tracts of land (at least 3 acres) that can be dedicated to solar production for at 
least 20 years, and can be cost-effectively interconnected to the grid.

o	 Work with a consultant or solar developer to conduct a survey of suitable sites.

o	 Contact the local utility to determine if they are interested in adding descriptions of 
available property to any wholesale requests for proposals (RFPs) they are issuing.

BENEFITS Local governments own land and facilities in close proximity to electricity 
load centers, making them good hosts for urban power plants. Using 
marginal land or rooftop space has several benefits: it can produce a 
revenue stream for local governments; power is generated close to usage, 
minimizing losses over transmission lines and strengthening the grid; and it 
helps minimize the impacts associated with power plant siting.
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o	 2QFH SRVVLEOH�VRODU�VLWHV�KDYH�EHHQ�LGHQWLÀHG��FRQVLGHU�SRVWLQJ�D�PDS�RQOLQH�RI�DYDLODEOH�
land or rooftop space for lease by solar developers.

Examples

Su�olk County, New York: Using County Parking Lots as Host to 17 Megawatts of Solar

Suffolk County is leasing out space at seven parking lots to host 17 megawatts of photovoltaics 
�39���6RODU�GHYHORSHU�HQ;FR�ZLOO�LQVWDOO�VRODU�FDUSRUWV�DQG�VHOO�WKH�SRZHU�WKH\�JHQHUDWH�WR�WKH�
/RQJ�,VODQG�3RZHU�$XWKRULW\��7KH�FRXQW\�LV�H[SHFWHG�WR�PDNH������PLOOLRQ�RYHU����\HDUV�IURP�
lease payments. 

Tucson, Arizona: Leasing Land for a 25-Megawatt PV Plant

The city of Tucson recently agreed to lease 305 acres of former agricultural land owned by 
7XFVRQ�:DWHU�WR�VRODU�GHYHORSHU�)RWRZDWLR�IRU�D����PHJDZDWW�39�SODQW��ZKLFK�ZLOO�VHOO�SRZHU�
to Tucson Electric Power under a wholesale power purchase agreement. The lease for the 
facility, determined after an independent appraisal, will provide Tucson Water with payments of 
$127,000 per year for as long as the plant operates. The site was screened to ensure there were 
QR�FRQÁLFWV�ZLWK�KDELWDW�FRQVHUYDWLRQ�JRDOV�RU�FLW\�ZDWHU�ULJKWV��

Additional References and Resources

WEB SITES

U.S. Environmental Protection Agency RE-powering America
www.epa.gov/renewableenergyland/

The U.S. Environmental Protection Agency (EPA) encourages renewable energy development on current and formerly 
contaminated land and mine sites through its RE-Powering America initiative. This Web site offers tools to determine the 
renewable energy potential of these sites and contains other useful information for communities, developers, industry, 
state and local governments, and anyone interested in reusing these sites for renewable energy development.
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A

Alternative compliance payment (ACP)
,Q�OLHX�RI�VWDQGDUG�PHDQV�RI�FRPSOLDQFH�ZLWK�
renewable portfolio standards, electricity suppliers can 
make alternative compliance payments to compensate 
IRU�GHÀFLHQFLHV��LQ�PHJDZDWW�KRXUV��EHWZHHQ�WKH�
amount of electricity from renewable resources 
mandated and the amount actually supplied. Payment 
amounts vary among states.

Array
$�JURXS�RI�SKRWRYROWDLF��39��PRGXOHV��DOVR�FDOOHG�
solar panels) or solar thermal collectors.

Authority having jurisdiction (AHJ)
$�IHGHUDO��VWDWH��RU�ORFDO�HQWLW\�KDYLQJ�VWDWXWRU\�
authority for approving equipment, an installation, or 
a procedure.

Avoided-cost rate
The cost per kilowatt-hour that a utility would have 
incurred by supplying electricity generated from its 
traditional sources.

B

Behind the meter
The location where a generating technology (such as 
D�39�V\VWHP��LV�FRQQHFWHG�WR�WKH�HOHFWULFLW\�JULG��$�
EHKLQG�WKH�PHWHU�39�V\VWHP�LV�FRQQHFWHG�EHWZHHQ�
the utility meter and the facility using the electricity, 
VR�DOO�HOHFWULFLW\�JHQHUDWHG�E\�WKH�39�V\VWHPV�WKDW�LV�
QRW�EHLQJ�XVHG�E\�WKH�IDFLOLW\�ÁRZV�WKURXJK�WKH�XWLOLW\�
meter to the grid.

Binomial tariff
$�XWLOLW\�UDWH�VWUXFWXUH�WKDW�LQFOXGHV�ERWK�D�À[HG�
demand charge and a variable (per kilowatt-hour) 
energy charge.

British thermal unit (Btu)
The amount of heat required to raise the temperature 
of one pound of water from 60°F to 61°F at a constant 
pressure of one atmosphere. Water heat is commonly 
measured in British thermal units.

Build America Bond (BAB)
%XLOG�$PHULFD�%RQGV�DUH�WD[DEOH�PXQLFLSDO�ERQGV�
that carry special tax credits and federal subsidies for 
either the bond issuer or the bondholder.

Building energy code
Establishes minimum energy performance features in 
buildings.

Building integrated photovoltaics (BIPV)
6WDQGDUG�39�PRGXOHV��WUDQVSDUHQW�PRGXOHV��DQG�WKLQ�
ÀOP�FRYHUV�DQG�WLOHV�DUH�XVHG�WR�UHSODFH�RU�HQKDQFH�
conventional building materials such as roofs, walls, 
facades, awnings, and skylights. These materials 
generate electricity from sunlight and perform other 
functions integral to the building’s design.

Building integrated solar water heating 
(BISWH)
6LPLODU�WR�%,39��%,6:+�LQFRUSRUDWHV�VRODU�ZDWHU�
heating materials into traditional building materials.

Buy-down
$�UHGXFWLRQ�LQ�FRVWV�WR�WKH�SXUFKDVHU�

C

Capacity limit for individual systems
$�OLPLW�SODFHG�RQ�WKH�FDSDFLW\�RI�LQGLYLGXDO�39�
systems, usually set to a certain percentage of a 
customer’s energy load (e.g., 125%). Capacity limits 
can vary by utility type, solar energy system type, or 
customer type.

Carbon dioxide (CO2)
$�FRORUOHVV��RGRUOHVV��QRQFRPEXVWLEOH�JDV�SUHVHQW�LQ�
the atmosphere. CO2 is formed by the combustion 
of carbon and carbon compounds (e.g., fossil fuels, 
biomass); by respiration, which is a slow combustion 
in animals and plants; and by the gradual oxidation of 
organic matter in the soil. Considered a greenhouse 
gas that contributes to global warming. See also 
emissions.
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Charrette
$Q�LQWHQVLYH�SODQQLQJ�VHVVLRQ�GXULQJ�ZKLFK�FLWL]HQV��
designers, and others collaborate on a vision for 
development. Provides a forum for ideas and 
JLYHV�LPPHGLDWH�IHHGEDFN�WR�WKH�GHVLJQHUV��$OORZV�
everyone who participates to be a mutual author of a 
development plan.

Clean renewable energy bond (CREB)
Special-purpose tax credit bonds that provide 
the equivalent of an interest-free loan for certain 
qualifying energy facilities. Bondholders receive a tax 
credit on federal income taxes instead of an interest 
payment from the bond issuer.

Concentrating solar power (CSP) system
Technologies that use mirrors or other highly 
UHÁHFWLYH�PDWHULDOV�WR�FDSWXUH�DQG�FRQFHQWUDWH�VXQOLJKW�
onto receivers. The receivers convert the solar energy 
to thermal energy, which can then be used to generate 
electricity via a steam turbine or a heat engine that 
drives a generator. CSP systems fall into three basic 
categories—parabolic trough, dish-engine, and power 
tower.

Credit multiplier
$�FUHGLW�PXOWLSOLHU�IRU�VRODU�RIIHUV�DGGLWLRQDO�FUHGLW�
toward compliance with a renewable portfolio 
standard for energy derived from solar resources.

Code official
$�ORFDO�JRYHUQPHQW�HPSOR\HH�ZKR�HQIRUFHV�FRGHV�
and standards, ensuring that solar energy system 
installations meet applicable safety, building, 
electrical, and plumbing codes.

Commercial energy conservation 
ordinance (CECO)
$�UHJXODWLRQ�UHTXLULQJ�FRPPHUFLDO�SURSHUW\�RZQHUV�
to complete certain energy conservation measures in 
buildings upon transfer of property ownership or when 
additions or renovations are made.

Customer aggregation program
$�SURJUDP�WKDW�FRRUGLQDWHV�JURXS�SXUFKDVHV�RI�VRODU�
energy systems, helping defray some of the up-front 
costs of solar installations by giving aggregated 
individuals or businesses a discounted rate for bulk 
purchases of solar energy systems.

Customer generator
Utility customer that generates electricity on his or 
her property using a distributed generation technology 
VXFK�DV�39�

Customer-sited distributed generation
'LVWULEXWHG�JHQHUDWLRQ�WHFKQRORJLHV�OLNH�39�LQVWDOOHG�
on a utility customer’s property.

D

Demand charge
$�FKDUJH�LQFXUUHG�E\�D�XWLOLW\�FXVWRPHU�LQ�UHWXUQ�IRU�
the utility having built adequate generating capacity 
to supply the power needed for a facility (e.g., a 
manufacturing plant) to operate at its maximum 
capacity.

Direct incentive
&DVK�JLYHQ�EDFN�WR�FRQVXPHUV�IRU�D�TXDOLÀHG�VRODU�
installation. Direct incentives include up-front rebates 
and grants and production-based incentives that are 
typically distributed over several years.

Distributed generation (DG)
Electricity production that takes place on site (or close 
to the load center) and is interconnected to the utility’s 
electric distribution system.

E

Electric capacity
The amount of electricity-generating resources a 
utility must supply to meet the demands of a particular 
facility or region.

Electricity distribution system
The portion of the electricity grid that distributes 
lower voltage electricity from high-voltage 
transmission lines to individual homes and businesses.

Electric utility
$�FRUSRUDWLRQ��DJHQF\��DXWKRULW\��RU�RWKHU�OHJDO�HQWLW\�
aligned with distribution facilities for delivery of 
HOHFWULFLW\�SULPDULO\�IRU�XVH�E\�WKH�SXEOLF��,QYHVWRU�
owned electric utilities, municipal and state utilities, 
federal electric utilities, independent system operators, 
and rural electric cooperatives are included.
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Emissions
,Q�WKH�FRQWH[W�RI�JOREDO�FOLPDWH�FKDQJH��HPLVVLRQV�
refer to a release of greenhouse gases into the 
atmosphere (e.g., CO2, methane, and oxides of 
nitrogen).

Energy audit
$�VXUYH\�WKDW�GHWHUPLQHV�WKH�DPRXQW�RI�HQHUJ\�XVHG�LQ�
a home, which helps identify ways to use less energy.

Energy conservation mechanism (ECM)
$�WUDLQLQJ�SURJUDP��IDFLOLW\�LPSURYHPHQW��RU�
equipment purchase used to reduce energy or 
operating costs in a building.

Energy services company (ESCO)
$�FRPSDQ\�WKDW�RIIHUV�HQHUJ\�PDQDJHPHQW�VHUYLFHV�WR�
reduce a client’s utility costs. Cost savings are often 
split with the client through an energy performance 
contract or a shared-savings agreement.

Energy service performance contract 
(ESPC)
$Q�DJUHHPHQW�EHWZHHQ�D�EXLOGLQJ�RZQHU��RU�IDFLOLWLHV�
manager) and a private energy services company that 
uses future energy savings to pay for the entire cost of 
D�EXLOGLQJ·V�HOHFWULFLW\�DQG�HQHUJ\�HIÀFLHQF\�UHWURÀWV�

Environmental justice
The fair treatment and meaningful involvement 
of all people, regardless of race, color, national 
origin, or income, with respect to the development, 
implementation, and enforcement of environmental 
laws, regulations, and policies.

Expected performance rebate
$�FDVK�LQFHQWLYH�EDVHG�RQ�WKH�H[SHFWHG�HQHUJ\�RXWSXW�
from a solar energy system over a given period.

External utility-accessible AC  
disconnect switch
$�KDUGZDUH�IHDWXUH�WKDW�HQDEOHV�D�XWLOLW\�HPSOR\HH�WR�
PDQXDOO\�GLVFRQQHFW�D�FXVWRPHU�RZQHG�39�V\VWHP��RU�
other type of generation) from the electricity grid.

F

Federal investment tax credit
$�FUHGLW�DJDLQVW�IHGHUDO�LQFRPH�WD[HV��XVXDOO\�
computed as a percentage of the cost of investment in 
solar energy assets. The federal investment tax credit 
for installing solar energy systems is set at 30% of the 
installed system cost, and expires in 2016.

Feed-in tariff (FIT)
$�UHQHZDEOH�HQHUJ\�SROLF\�WKDW�W\SLFDOO\�RIIHUV�
renewable energy project developers a guaranteed 
payment for electricity produced by their renewable 
HQHUJ\�V\VWHP�RYHU�D�À[HG�SHULRG��XVXDOO\����WR�
20 years.

G

General fund
The primary operating fund of a governmental entity, 
usually in place to support operating expenditures.

Generating capacity
The amount of power-generating resources a utility 
can supply to meet the demands of a particular facility 
or region.

Geothermal system
Hot water or steam extracted from geothermal 
reservoirs in the earth’s crust and supplied to turbines 
that drive generators to produce electricity.

Gigawatt (GW)
$�XQLW�RI�SRZHU�HTXDO�WR���ELOOLRQ�ZDWWV����PLOOLRQ�
kilowatts, or 1,000 megawatts.

Greenhouse gas
$WPRVSKHULF�JDVHV�WKDW�DEVRUE�DQG�HPLW�UDGLDWLRQ��
Common greenhouse gases in the earth’s atmosphere 
include water vapor, CO2, methane, oxides of 
QLWURJHQ��R]RQH��DQG�FKORURÁXRURFDUERQV�

Green pricing
$�PHFKDQLVP�IRU�XWLOLW\�FXVWRPHUV�WR�VXSSRUW�WKHLU�
utility’s investments in renewable energy projects via 
direct charges on their monthly utility bills. Green 
pricing is a market-based solution to account for the 
QRQPDUNHW��HQYLURQPHQWDO��EHQHÀWV�RI�UHQHZDEOH�
energy.
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I

IEEE 1547
,(((�ZDV�RULJLQDOO\�DQ�DFURQ\P�IRU�WKH�,QVWLWXWH�
RI�(OHFWULFDO�DQG�(OHFWURQLFV�(QJLQHHUV��,QF��7RGD\��
the organization’s scope has expanded to include 
VR�PDQ\�UHODWHG�ÀHOGV�WKDW�LW·V�VLPSO\�UHIHUUHG�WR�DV�
,(((��´,�WULSOH�(µ���,(((������LV�WKH�6WDQGDUG�IRU�
,QWHUFRQQHFWLQJ�'LVWULEXWHG�5HVRXUFHV�ZLWK�(OHFWULF�
Power Systems.

Interconnection
The process of connecting an electricity-producing 
WHFKQRORJ\��VXFK�DV�D�39�V\VWHP��WR�WKH�HOHFWULFLW\�
grid.

Interconnection agreement
$Q�DJUHHPHQW�EHWZHHQ�D�XWLOLW\�DQG�D�FXVWRPHU�WKDW�
VSHFLÀHV�WKH�WHUPV�DQG�FRQGLWLRQV�XQGHU�ZKLFK�VRODU�
electric systems or other approved customer-owned 
generation will be connected and operated.

Interconnection standard
$�WHFKQLFDO��OHJDO��DQG�SURFHGXUDO�UHTXLUHPHQW�WKDW�
customers and utilities must follow for connecting any 
FXVWRPHU·V�39�V\VWHP�WR�WKH�JULG�

Installation baseline
$Q�DFFRXQWLQJ�RI�DOO�H[LVWLQJ�VRODU�HQHUJ\�
installations.

Installation target
$�JRDO�VHW�IRU�LQVWDOOLQJ�VRODU�HQHUJ\�V\VWHPV�LQ�D�
FRPPXQLW\�E\�D�VSHFLÀF�GDWH��$�VRODU�LQVWDOODWLRQ�
target often is set to achieve broader environmental, 
climate, or sustainability goals.

Installed capacity
Usually measured in terms of size (e.g., in kilowatts or 
PHJDZDWWV�IRU�39���WKH�WRWDO�FDSDFLW\�RI�VRODU�HQHUJ\�
systems operating in a given region or sector.

Investment tax credit (ITC)
$�WD[�LQFHQWLYH�WKDW�DOORZV�EXVLQHVVHV�RU�KRPHRZQHUV�
WR�GHGXFW�D�VSHFLÀHG�SHUFHQWDJH�RI�LQYHVWPHQW�FRVWV�
for solar energy systems from their tax liability.

K

Kilowatt (kW)
$�VWDQGDUG�XQLW�RI�HOHFWULFDO�SRZHU�HTXDO�WR�
1,000 watts.

Kilowatt-hour (kWh)
$�XQLW�RI�HQHUJ\��������ZDWWV�DFWLQJ�RYHU���KRXU�

L

Levelized cost (of energy) (LCOE)
$�PHDQV�RI�FDOFXODWLQJ�WKH�FRVW�RI�JHQHUDWLQJ�HQHUJ\�
(usually electricity) from a particular system that 
allows comparison of the cost of energy across 
WHFKQRORJLHV��/&2(�IDFWRUV�LQ�WKH�LQVWDOOHG�VRODU�
energy system price and associated costs like 
ÀQDQFLQJ��ODQG��LQVXUDQFH��DQG�RSHUDWLRQV�DQG�
maintenance.

Leadership in Energy and Environmental 
Design (LEED)
2SHUDWHG�E\�WKH�8�6��*UHHQ�%XLOGLQJ�&RXQFLO��/(('�
is a voluntary, consensus-based national rating 
system for developing high-performance sustainable 
buildings.

Load
The amount of power (amps) consumed by an 
HOHFWULFDO�FLUFXLW�RU�GHYLFH��/RDGV�DUH�XVXDOO\�
expressed in amps, sometimes in watts.

M

Megawatt (MW)
The standard measure of electric power plant 
generating capacity equal to 1,000 kilowatts (1 million 
watts).

Megawatt-hour (MWh)
$�XQLW�RI�HQHUJ\��������NLORZDWW�KRXUV�RU���PLOOLRQ�
watt-hours

Metric ton of carbon dioxide equivalent 
(MtCO2e)
The standard measurement of the amount of CO2 
emissions reduced or secluded from the environment.
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Municipal bond
$�W\SH�RI�ERQG�LVVXHG�E\�VWDWH�DQG�ORFDO�JRYHUQPHQWV��
JHQHUDOO\�WR�ÀQDQFH�FDSLWDO�LPSURYHPHQW�SURMHFWV�

N

Net metering
$�ELOOLQJ�PHFKDQLVP�WKDW�FUHGLWV�VRODU�HQHUJ\�V\VWHP�
owners for the electricity exported to the electricity 
grid. Under the simplest implementation of net 
metering, a utility customer’s billing meter runs 
backward as solar electricity is generated and exported 
to the electricity grid and forward as electricity is 
consumed from the grid.

P

Passive solar
8VLQJ�EXLOGLQJ�GHVLJQ�HOHPHQWV�DQG�HQHUJ\�HIÀFLHQW�
materials to collect, store, and distribute solar energy. 
Unlike active solar systems, passive solar designs 
don’t need mechanical or electrical devices to move 
the heated or cooled air. Passive solar features can be 
GHVLJQHG�LQWR�QHZ�EXLOGLQJV�RU�UHWURÀWWHG�RQWR�H[LVWLQJ�
structures.

Peak sun hours
The equivalent number of hours per day when solar 
irradiance averages 1,000 watts per square meter.

Permitting incentive
,QFHQWLYH�WKDW�UHGXFHV�RU�ZDLYHV�ORFDO�SHUPLW�IHHV��
plan check fees, design review fees, or similar charges 
that consumers and businesses could otherwise incur 
when installing a solar energy system.

Photovoltaic (PV) system
$�VHW�RI�FRPSRQHQWV�WKDW�FRQYHUWV�VXQOLJKW�LQWR�
electricity. Comprises the solar modules or array that 
captures the sunlight, along with balance-of-system 
components such as the array supports, electrical 
conductors/wiring, fuses, safety disconnects and 
grounds, charge controllers, inverters, and battery 
storage.

Production-based (or performance-based) 
incentive (PBI)
$�FDVK�SD\PHQW�WR�SURMHFW�RZQHUV�EDVHG�RQ�HOHFWULFLW\�
production on a dollar-per-kilowatt-hour basis over a 
VSHFLÀHG�SHULRG�

Project developer
$�FRPSDQ\�WKDW�SURYLGHV�VHUYLFHV�IRU�VRODU�
installations including planning, organizing, 
executing, and managing resources for installation 
projects.

Property assessed clean energy (PACE)
3$&(�ÀQDQFLQJ�LV�D�ZD\�WR�ÀQDQFH�VRODU�V\VWHPV�
RU�HQHUJ\�HIÀFLHQF\�UHWURÀWV��ZKHUH�WKH�FLW\�RIIHUV�
property owners a loan and they pay it back through 
their property tax bills over 15 to 20 years. The 
amount borrowed is typically repaid via a special 
assessment on property taxes, or another locally 
collected tax or bill such as utility bills or water or 
VHZHU�ELOOV� ,I�D�SURSHUW\�RZQHU�SDUWLFLSDWLQJ�LQ�D�
3$&(�SURJUDP�VHOOV�WKH�SURSHUW\��WKHQ�WKH�UHSD\PHQW�
obligation will legally transfer with the property.

Property tax incentive
$Q�H[HPSWLRQ��DEDWHPHQW��RU�FUHGLW�WKDW�PLWLJDWHV�RU�
eliminates the increase in taxes owed resulting from 
an increase in assessed value of a property resulting 
from the value added by solar energy installations, 
or that provides an additional incentive to invest in a 
solar installation.

Power purchase agreement (PPA)
$�OHJDO�FRQWUDFW�EHWZHHQ�DQ�HOHFWULFLW\�JHQHUDWRU�DQG�
DQ�HOHFWULFLW\�SXUFKDVHU��6RODU�33$V�W\SLFDOO\�SURYLGH�
a long-term contract to purchase electricity generated 
from a solar installation on public or private property. 
$�W\SH�RI�WKLUG�SDUW\�RZQHUVKLS�PRGHO�

Public benefits fund
$�IXQG�GHGLFDWHG�WR�VXSSRUWLQJ�UHQHZDEOH�HQHUJ\�
DQG�HQHUJ\�HIÀFLHQF\�SURMHFWV��7KH�IXQG�LV�W\SLFDOO\�
ÀQDQFHG�WKURXJK�D�VPDOO�FKDUJH�RQ�WKH�ELOO�RI�XWLOLW\�
customers (sometimes referred to as a system 
EHQHÀWV�FKDUJH��RU�WKURXJK�VSHFLÀHG�FRQWULEXWLRQV�
from utilities, although other means of funding like 
legislative appropriations are possible.

Q

Qualified energy conservation bond (QECB)
$�TXDOLÀHG�WD[�FUHGLW�ERQG�WKDW�LV�VLPLODU�WR�D�
new CREB. Can be used by state, local, and tribal 
JRYHUQPHQWV�WR�ÀQDQFH�FHUWDLQ�W\SHV�RI�HQHUJ\�
projects.
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Qualified school construction bond (QSCB)
Bonds authorized by the federal government through 
WKH�$PHULFDQ�5HFRYHU\�DQG�5HLQYHVWPHQW�$FW�RI�
2009. The bonds provide federal tax credits for bond 
KROGHUV�LQ�OLHX�RI�LQWHUHVW��WR�VLJQLÀFDQWO\�UHGXFH�
an issuer’s cost of borrowing for public school 
construction projects.

Qualified zone academy bond (QZAB)
Financial instruments designed to help schools 
raise funds to renovate and repair buildings, invest 
in equipment and up-to-date technology, develop 
challenging curricula, and train quality teachers.

R

Radial electric distribution system
The dominant electric distribution system in the 
United States; electricity is supplied from a single 
VRXUFH�DQG�WKHUH�DUH�QR�FORVHG�´ORRSVµ�LQ�WKH�V\VWHP�

Real-time pricing (RTP)
The instantaneous pricing of electricity based on the 
cost of the electricity at the time it’s used by a utility 
customer. RTP rates are volatile and are generally very 
high when demand for electricity is high.

Rebate
$�FDVK�LQFHQWLYH�LVVXHG�WR�D�SXUFKDVHU�RI�D�VRODU�
energy system to help defray the up-front cost of 
installing the system.

Renewable energy certificate or  
credit (REC)
$�5(&�UHSUHVHQWV�WKH�SURSHUW\�ULJKWV�WR�WKH�
environmental, social, and other nonpower qualities 
RI�UHQHZDEOH�HOHFWULFLW\�JHQHUDWLRQ��$�5(&�DQG�
LWV�DVVRFLDWHG�DWWULEXWHV�DQG�EHQHÀWV�FDQ�EH�VROG�
separately from the underlying physical electricity 
associated with a renewable-based generation source. 
Solar RECs are sometimes called SRECs.

Renewable energy certificate (REC)  
marketer or aggregator
$�5(&�PDUNHWHU�RU�DJJUHJDWRU�EX\V�5(&V�DW�
wholesale prices and sells RECs at retail; similar to a 
commodities dealer.

Renewable energy certificate (REC)  
trading mechanism
$Q�H[FKDQJH�IRU�WUDGLQJ�5(&V��VLPLODU�WR�KRZ�WKH�
New York Stock Exchange is used for trading shares 
in companies.

Renewable energy
Energy coming from resources that naturally replenish 
themselves and are virtually inexhaustible. Such 
resources include biomass, hydropower, geothermal, 
solar, wind, ocean thermal, and wave and tidal action.

Renewable portfolio standard (RPS)
$�PDQGDWH�UHTXLULQJ�WKDW�UHQHZDEOH�HQHUJ\�SURYLGHV�
a certain percentage of total energy generation. The 
mandate is sometimes referred to as a renewable 
electricity standard (RES).

Residential energy conservation ordinance 
(RECO)
$�ODZ�WKDW�UHTXLUHV�UHVLGHQWLDO�SURSHUW\�RZQHUV�WR�
complete certain energy conservation measures in 
their buildings upon transfer of property ownership or 
when additions or renovations are made.

Revolving loan fund
$�VRXUFH�RI�PRQH\�IURP�ZKLFK�ORDQV�DUH�PDGH��
$V ORDQV�DUH�UHSDLG��IXQGV�EHFRPH�DYDLODEOH�IRU�
new loans.

S

Sales tax incentive
$Q�H[HPSWLRQ�IURP�RU�UHIXQG�RI�VDOHV�WD[�IRU�
purchasing and installing solar energy components 
and systems.

Secondary network distribution system
$�W\SH�RI�HOHFWULF�GLVWULEXWLRQ�V\VWHP�WKDW�VHUYHV�
central business districts in many cities. Such systems 
contain multiple feeders and transformers to provide 
excellent service reliability and the capacity to serve 
large loads like high-rise buildings.

Service entrance capacity
The amount of power a building is designed to handle. 
$�VHUYLFH�HQWUDQFH�LV�WKH�SRLQW�DW�ZKLFK�HOHFWULFLW\�
HQWHUV�D�EXLOGLQJ��$�VHUYLFH�HQWUDQFH�VZLWFKERDUG�
has metering equipment and devices for overcurrent 
protection and electrical control.
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Set-aside
$�PDQGDWH�RU�JRDO�IRU�VRPH�IUDFWLRQ�RI�D�UHQHZDEOH�
portfolio standard to be met with designated 
WHFKQRORJLHV�VXFK�DV�39�

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. 
/RFDO�JRYHUQPHQWV�FDQ�DOVR�SURWHFW�VRODU�DFFHVV�E\��
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
$Q�LQWHUQDWLRQDO�FRPSHWLWLRQ�EHWZHHQ�FROOHJHV�DQG�
universities in which teams compete to design, build, 
and operate the most attractive, effective, and energy-
HIÀFLHQW�VRODU�SRZHUHG�KRXVH��7KH�FRPSHWLWLRQ�LV�
sponsored by the U.S. Department of Energy and 
takes place every 2 years in Washington, D.C.

Solar easement
$�W\SH�RI�VRODU�DFFHVV�ODZ�WKDW�JUDQWV�WKH�RZQHUV�
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
$�ODUJH�VFDOH�VRODU�LQVWDOODWLRQ�

Solar installer licensing
/LFHQVLQJ�UHTXLULQJ�D�EDVHOLQH�RI�TXDOLW\�EHORZ�ZKLFK�
operating as a solar installer is illegal.

Solar permitting process
$�SURFHVV�IRU�REWDLQLQJ�WKH�DSSURSULDWH�SHUPLWV�WR�
LQVWDOO�VRODU��7R�LQVWDOO�D�JULG�FRQQHFWHG�39�V\VWHP��
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
$�VRODU�UHDG\�KRPH�RU�EXLOGLQJ�LV�GHVLJQHG�DV�LI�
a solar energy system were to be installed during 
FRQVWUXFWLRQ��$UFKLWHFWV�DQG�EXLOGHUV�WDNH�SUHFDXWLRQV�
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
$�ODZ�RU�RUGLQDQFH�WKDW�IXUQLVKHV�SURWHFWLRQ�IRU�KRPHV�
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
$Q�HYDOXDWLRQ�RI�D�VLWH�EHLQJ�FRQVLGHUHG�IRU�D�VRODU�
HQHUJ\�LQVWDOODWLRQ��$�WUDLQHG�VRODU�VLWH�DVVHVVRU�
collects data such as roof or property orientation and 
slope, dimensions of available installation space, 
HOHFWULFDO�DQG�SOXPELQJ�FRQÀJXUDWLRQ��DQG�VKDGLQJ�RQ�
the site location.
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Solar space heating and cooling
Using solar energy to heat or cool indoor building 
VSDFHV��,Q�DQ�DFWLYH�KHDWLQJ�V\VWHP��VRODU�HQHUJ\�LV�
collected and stored, then circulated into the building 
using either fans or pumps. Passive heating systems 
rely on design features and special materials in 
WKH�ZDOOV�RU�ÁRRUV�WKDW�DEVRUE�KHDW�GXULQJ�VXQQ\�
periods and release that heat when it’s needed. 
$FWLYH�VRODU�VSDFH�FRROLQJ�V\VWHPV�IDOO�LQWR�WZR�
categories: absorption chiller and desiccant systems. 
$Q�DEVRUSWLRQ�FKLOOHU�XVHV�VRODU�KHDW�WR�HYDSRUDWH�
D�ÁXLG�WKDW�UHPRYHV�KHDW��,Q�D�GHVLFFDQW�V\VWHP��DLU�
passes over a common desiccant like silica gel to 
remove moisture, cooling the air. Solar thermal energy 
regenerates the desiccant by drying it out.

Solar thermal
Solar energy conversion technologies that convert 
solar energy to thermal energy (heat) used to heat 
water or generate energy for space heating and cooling 
in active solar space heating or cooling systems.

Solar ventilation preheating (SVP)
$�WHFKQRORJ\�WKDW�XVHV�D�VRXWK�IDFLQJ�ZDOO�PDGH�RI�
dark sheet metal and perforated with tiny holes. The 
wall acts as a solar energy collector, drawing outdoor 
air through the holes and heating it as it passes 
through and absorbs the wall’s warmth. The heated 
air rises in the space between the solar wall and the 
building wall and moves into the air-duct system, 
usually propelled by a fan, to heat the building or 
supplement a conventional heating system.

Solar water heating (SWH)
$�WHFKQRORJ\�WKDW�XVHV�WKH�VXQ�WR�KHDW�ZDWHU�GLUHFWO\�
RU�YLD�D�KHDW�WUDQVIHU�ÁXLG�LQ�D�FROOHFWRU��7KH�KHDW�
WUDQVIHU�ÁXLG�LV�FKRVHQ�EDVHG�RQ�WKH�ORFDO�FOLPDWH�
to prevent freezing. Most SWH systems need a 
well-insulated storage tank, and systems can either be 
active, which have circulating pumps and controls, or 
passive, which do not.

Spot-market
$�PDUNHW�LQ�ZKLFK�FRPPRGLWLHV�DUH�ERXJKW�DQG�VROG�
for immediate delivery.

Stub-out
The result of preparing a building for future equipment 
installations. To prepare for solar electric systems, 
conduits are run through the building so wires can 
FRQQHFW�D�39�V\VWHP�WR�DQ�HOHFWULFDO�SDQHO��)RU�VRODU�
water heating systems, open-ended pipes are placed 
in an accessible location to connect solar collectors to 
hot-water storage.

Sustainable solar infrastructure
The social, economic, policy, and physical networks 
and institutions that enable solar energy to be used as 
a mainstream energy source even in the absence of 
VLJQLÀFDQW�JRYHUQPHQW�VXEVLGLHV�

System benefits charge
$�VPDOO�FKDUJH�RQ�D�XWLOLW\�FXVWRPHU·V�ELOO��ZKLFK�
supports public policy initiatives such as renewable 
HQHUJ\�DQG�HQHUJ\�HIÀFLHQF\�SURJUDPV�

System capacity
The maximum expected energy production from a 
photovoltaic system.

System rating
$�UDWLQJ�RI�WKH�PD[LPXP�SRZHU�D�VRODU�HQHUJ\�V\VWHP�
can produce under standard test conditions (STCs). 
Conditions are a solar irradiance of 1,000 watts per 
square meter, a temperature of 77° Fahrenheit, and an 
air mass of 1.5. Solar irradiance is measured in watts 
per square meter of light incident on Earth.

T

Tariff
$�GRFXPHQW�WKDW�OLVWV�WKH�WHUPV�DQG�FRQGLWLRQV³
including a schedule of prices—under which utility 
services will be provided. The document is approved 
by the responsible regulatory agency.

Tax abatement
$�VWD\�RI�WD[�SD\PHQW�JUDQWHG�E\�D�WD[LQJ�DXWKRULW\�
for a short term or long term, and for a total or 
percentage of the tax.

Tax exemption
$Q�H[HPSWLRQ�IURP�OLDELOLW\�IRU�WD[HV�OHYLHG�E\�D�
taxing authority.

Tax-exempt bond
$�W\SH�RI�PXQLFLSDO�ERQG�WKDW�LV�D�VRXUFH�RI�FDSLWDO�IRU�
solar projects. Can be either a general obligation bond, 
which is backed by the full taxing authority of the 
local government, or a revenue bond, which is backed 
by project revenue.

Tax-exempt commercial paper (TECP)
6KRUW�WHUP��XQVHFXUHG�GHEW�WKDW�FDQ�EH�XVHG�WR�ÀQDQFH�
capital projects in between longer term municipal 
bond issuances.
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Time-of-use (TOU) pricing (or tariff)
$�UDWH�VFKHGXOH�LQ�ZKLFK�WKH�XWLOLW\�FXVWRPHU�LV�
charged different amounts for power based on the time 
of day and the season. Typically, peak rates are during 
summer afternoons. Solar customers who generate 
power during peak rates are credited by the utility 
company at those peak rates.

Transmission and distribution loss
The energy lost when transporting electricity 
over long distances through the electricity grid’s 
transmission and distribution systems from central 
generation plants to the point where electricity is 
consumed (homes and businesses).

True up
:KHQ�D�XWLOLW\�FDOFXODWHV�WKH�´QHWµ�FRQVXPSWLRQ�
versus generation over a given period (month or 
year). Compensation for net excess generation often 
is limited to the amount of electricity used during the 
true-up time period. Monthly true-up cycles don’t 
FDSWXUH�WKH�DFWXDO�YDOXH�RI�D�39�V\VWHP·V�JHQHUDWLRQ�
EHFDXVH�H[FHVV�JHQHUDWLRQ�LQ�WKH�VXPPHU��ZKHQ�39�
is producing at its peak) is lost and consumption 
GXULQJ�ZLQWHU��ZKHQ�39�V\VWHPV�DUH�SURGXFLQJ�DW�WKHLU�
minimum) is charged.

V

Virtual net metering
$Q�DJUHHPHQW�XQGHU�ZKLFK�GLVSHUVHG�LQGLYLGXDO�
ratepayers can draw electricity from a shared power 
JULG� $OORZV�DOO�UDWHSD\HUV�WR�SDUWLFLSDWH�LQ�UHQHZDEOH�
energy generation, no matter where the ratepayer’s 
electric meter may reside.
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1BOG	 One Block Off the Grid

AAS	 associate in applied science (degree)

ACP	 alternative compliance payment

AHJ	 authority having jurisdiction

ANSI	 American National Standards Institute

AS	 associate of science (degree)

ASES	 American Solar Energy Society

AzRISE	 Arizona Research Institute for Solar 
Energy

BAB	 Build America Bond

BDS	 Bureau of Development Services 
(Portland, Oregon)

Berkeley 	 Berkeley’s Financing Initiative for 
FIRST	 Renewable and Solar Technology

BIPV	 building integrated photovoltaics

BISWH	 building-integrated solar water heating

BMP	 best management practice

BOS	 balance of system (components)

BPS	 Bureau of Planning and Sustainability 
(Portland, Oregon)

BPU	 Board of Public Utilities (New Jersey)

Btu	 British thermal unit

BWSC	 Boston Water and Sewer Commission

CALSEIA	 California Solar Energy Industries 
Association

CCEF 	 Connecticut Clean Energy Fund

CEC	 Clean Energy Corporation

CECO	 commercial energy conservation 
ordinance

CEG	 Clean Energy Group

CESA	 Clean Energy States Alliance

CEU	 continuing education unit

CIP	 Capital Improvement Program (Boston)

CO2	 carbon dioxide

CPUC	 California Public Utilities Commission

CREB	 clean renewable energy bond

CSI	 California Solar Initiative

CSP	 concentrating solar power

CUNY	 City University of New York

CWU	 Central Washington University

DG	 distributed generation

DND	 Department of Neighborhood 
Development (Boston)

DIA	 Denver International Airport 

DOE	 U.S. Department of Energy

DR	 distributed resources

DSIRE	 Database of State Incentives for 
Renewables & Efficiency

ECM	 energy conservation mechanisms

EESI	 Environmental and Energy Study Institute

EIA	 Energy Information Administration

EPA	 U.S. Environmental Protection Agency

EPS	 electric power systems

ERIC	 Education Resources Information Center

ESCO	 energy services company

ESD	 Environmental Services Department (San 
José, California)

ESPC	 energy service performance contract

FDIC	 Federal Deposit Insurance Corporation

FERC	 Federal Energy Regulatory Commission

FHFA	 Federal Housing Finance Agency

FIT	 feed-in tariff

flaSEREF 	 Florida Solar Energy Research & 
Education Foundation

FSEC	 Florida Solar Energy Center

GAHP	 Green Affordable Housing Program

GHG	 greenhouse gas

GIS	 geographic information system

GLREA	 Great Lakes Renewable Energy 
Association

GRU	 Gainesville Regional Utilities (Florida)

GW	 gigawatt

GWh	 gigawatt-hour

HARC	 Houston Advanced Research Center 
(Texas)

HVAC	 heating, ventilating, and air conditioning

IBEW	 International Brotherhood of Electrical 
Workers
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IEEE	 Formerly, the Institute of Electrical and 
Electronics Engineers, Inc.; now “I triple 
E” is a stand-alone term and not an 
acronym.

IMBY	 In My Backyard (software program)

IOU	 investor-owned utility

IREC	 Interstate Renewable Energy Council

ISPQ	 Institute for Sustainable Power Quality

ITC	 investment tax credit

JATC	 [local] Joint Apprenticeship and Training 
Committee (Minneapolis-St. Paul, 
Minnesota)

JEDI	 Jobs and Economic Development Impact

kW	 kilowatt

kWh	 kilowatt-hour

LBNL	 Lawrence Berkeley National Laboratory

LCOE	 levelized cost of energy

LCTN	 Louisiana CleanTech Network

LEED	 Leadership in Energy and Environmental 
Design

LLC	 limited liability corporation

LTC	 Louisiana Technical College

MACRS	 Modified Accelerated Cost Recovery 
System

MADRI	 Mid-Atlantic Distributed Resources 
Initiative

MECO	 Maui Electric Company

MITC	 [solar] Manufacturing Equipment in the 
Investment Tax Credit

MOU	 memorandum of understanding

MREA	 Midwest Renewable Energy Association

MtCO2e	 metric ton of carbon dioxide equivalent

MW	 megawatt

MWh	 megawatt-hour

NABCEP	 North American Board of Certified Energy 
Practitioners

NARUC	 National Association of Regulatory Utility 
Commissioners

NEC	 National Electrical Code®

NEED	 National Energy Education Project

NFPA	 National Fire Protection Association

NJATC	 National Joint Apprenticeship and 
Training Committee

NNEC	 Network for New Energy Choices

Northwest 	SEED Northwest Sustainable Energy for 
Economic Development

NREL	 National Renewable Energy Laboratory

NYPA	 New York Power Authority

NYSERDA	 New York State Energy Research and 
Development Authority

O&M	 operations and maintenance

OCC	 Office of the Comptroller of the Currency

OCE	 Office of Clean Energy (New Jersey)

OEWD	 Office of Economic and Workforce 
Development (San Francisco, California)

OpenEI	 Open Energy Information Initiative

OSHA	 Occupational Safety and Health 
Administration

OUC	 Orlando Utilities Commission (Florida)

PACE	 property assessed clean energy (financing 
mechanism)

PAG	 Pima Association of Governments 
(Arizona)

PBI	 performance-based incentive (or 
production-based incentive)

PETE	 Partnership for Environmental 
Technology Education

PG&E	 Pacific Gas and Electric Company

PPA	 power purchase agreement

PSC	 Public Service Commission (Louisiana)

PSCC	 Pellissippi State Community College

PSOA	 prospective solar owner agent

PV	 photovoltaic or photovoltaics

QECB	 qualified energy conservation bond

QSCB	 qualified school construction bond

QTCB	 qualified tax credit bond

QZAB	 qualified zone academy bond

R&D	 research and development

RAEL	 Renewable and Appropriate Energy 
Laboratory
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REC	 renewable energy certificate (or credit)

RECO	 residential energy conservation ordinance

RFP	 request for proposal

RFQ	 request for qualifications

RMP	 Rocky Mountain Power

ROI	 return on investment

RooSTer	 [Solar] Roadmapping and Simulation Tool

RPS	 renewable portfolio standard

RTP	 real-time pricing

SACE	 Southern Alliance for Clean Energy

SBA	 Small Business Administration

SBC	 System Benefits Charge (New York)

SCE	 Southern California Edison

SCEIP	 Sonoma County Energy Independence 
Program (California)

SCEPA	 State Clean Energy Policies Analysis

SDG&E	 San Diego Gas & Electric

SECO	 State Energy Conservation Office (Texas)

SEE	 Solar Energy Equipment (classification)

SEI	 Solar Energy International

SEIA	 Solar Energy Industries Association

SEPA	 Solar Electric Power Association

SETP	 Solar Energy Technologies Program

SFPUC	 San Francisco Public Utilities Commission

SHW	 solar hot water

SHWBC	 Solar Hot Water Business Council

SMUD	 Sacramento Municipal Utility District

Solar 	 ABCs Solar America Board for Codes and 
Standards

SRCC	 Solar Rating and Certification Corporation

SREC	 solar renewable energy certificate

STC	 standard test conditions

SVP	 solar ventilation preheat

SWH	 solar water heating

TECP	 tax-exempt commercial paper

TEP	 Tucson Electric Power (Arizona)

TGP	 Treasury Grant Program

TJIF	 Targeted Jobs Incentive Fund (Miami-
Dade County, Florida)

TOU	 time-of-use (tariff)

UL	 Underwriters Laboratories

USGBC	 U.S. Green Building Council
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