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Executive Summary 
Historically, the low-and moderate-income (LMI) market has been underserved by solar 
photovoltaics (PV), in part because of the unique barriers to participation in the PV market that 
LMI residents face. In addition to other barriers, they often rent, have lower credit scores, and 
have limited funds to make up-front investments in PV. Some states have adopted innovative 
financing programs to provide LMI residents with access to PV, but the applicability and 
effectiveness of financing strategies can vary, depending on the type of housing and the 
customer’s homeownership status.  

The intent of this report is to identify the most promising strategies state policymakers might 
consider using to finance PV for LMI customers across three housing types: single family, multi-
family, and manufactured housing. In this report, we examine 13 financing options that could be 
used to serve LMI residents and each has different impacts that are related to state administration 
and LMI market deployment. Policymakers will need to weigh these and other potential impacts 
when designing programs to serve the LMI market.  

In general, the variables that influence which of these financing options may be most preferable 
for certain LMI residents are housing type, ownership status, and whether the resident receives 
federal housing assistance. LMI homeowners in single-family dwellings have the greatest 
opportunity to install on-site PV because they have authority to make decisions that impact the 
home. In comparison, tenants have fewer opportunities to pursue on-site solar because they lack 
this authority. Nevertheless, tenants may be able to pursue off-site options, such as community 
solar. Similarly, homeowners in multi-family or manufactured housing where the resident may 
not own portions of the roof, lot, or common areas, may need to seek community solar unless the 
housing provider is interested in on-site PV.  

LMI residents in federally subsidized housing face additional challenges that are related to 
project approval and benefit distribution. Millions of LMI residents live in federally assisted 
housing of all types provided by the U.S. Department of Housing and Urban Development 
(HUD) or by private landlords that leverage the Low-income Housing Tax Credit (LIHTC) 
(White 2012; HUD 2017c; 2017f). For certain HUD-assisted housing, on-site PV projects need 
to be approved by HUD. In addition, the benefits of on-site or off-site solar may need to be 
shared with HUD depending upon how utility allowances are structured. 

Table ES-1 identifies the first- and second-tier financing options for homeowners or building 
owners in single-family, multi-family, and manufactured housing as well as for community solar. 
The first-tier options were selected based on their potential impact on LMI PV deployment. 
Second-tier financing approaches could also be used to achieve state policy goals, but they may 
not have as much effect on the relevant LMI market segment. However, some first-tier options 
may come at a significantly higher cost to the state than lower tier options. As a result, state 
policymakers may wish to weigh these tradeoffs when deciding about which financing 
approaches are best suited to achieving their LMI PV deployment goals.  
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Table ES-1. Comparison of Financing Options by Resident, Housing Provider, or 
Developer 

 

Though the focus of this report is on the top financing options for various housing types, this is 
not to suggest these options will always be the best pathways to serve the LMI market. In reality, 
projects may rely on a variety of financing options, so a project’s individual context may dictate 
which types of incentives are most appropriate. The table above is designed to be used as a 
screening tool that may help guide policymakers considering how best to serve the LMI market.  
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1 Introduction 
More than 2.6 gigawatts of rooftop photovoltaic (PV) capacity has been installed on homes 
across the United States (Perea et al. 2017). Most systems have been installed at homes of 
middle- to higher-income families, while lower-income households are under-represented among 
PV adopters (Barbose et al. 2017; Ronen et al. 2016). In addition, 343 megawatts (MWs) of 
community solar projects have been installed across the country (Honeyman, Shia, and 
Krulewitz 2017). Historically, low-income households have not been targeted in these programs 
either, but recently states have designed policies to require or incentivize developers to subscribe 
low-income residents (Paulos 2017; Lotus Engineering and Sustainability LLC 2015). As a 
result, though LMI residents could benefit from PV to reduce their energy burden, these 
customers historically have been underserved by on-site (rooftop and ground-mounted) and off-
site (community solar) PV. 

There are a variety of factors that help explain why LMI customers have not adopted PV 
including the condition of a home, the resident’s homeownership status, and financing 
challenges. First, two thirds of LMI customers live in homes built before 1970 (Clean Energy 
Advisory Council 2017). This can be problematic for rooftop PV applications because of the 
older roofs and the potential need for electrical system or other upgrades before PV can be 
installed. Though these issues also impact higher-income residents, the added cost of these 
retrofits are more likely to be cost-prohibitive for LMI residents. 

Second, most LMI customers suffer from an ownership barrier. Overall, 49% of households with 
less than the national median family income own their homes, as compared to 78% of 
households with incomes greater than or equal to the median income (U.S. Census 2017). 
Ownership status can have a significant impact on the PV and financial options available to 
residents. Unlike renters, homeowners have the authority to make on- and off-site PV installation 
decisions and assume the risks and benefits associated with those systems. In situations where an 
occupant is renting from a private landlord, the renter might not have the same authority to 
approve on-site installations. If the renter lives in public housing or receives U.S. Housing and 
Urban Development (HUD) rental assistance, HUD and the landlord would have to approve the 
project. If any of these entities reject the installation, a renter could not pursue an on-site system. 
Depending on the renter’s housing type, it may be possible to pursue an off-site option such as 
community solar. This option presents its own challenges, particularly challenges relating to 
benefit distribution and metering of a building.  

Third, LMI homeowners face financial challenges in procuring either rooftop PV or off-site 
solar. While higher income customers may be able to pay for either project upfront, most LMI 
customers lack the funds to make the initial investment. In addition, if higher income residents 
do not have the means or funds to purchase a system, they can pursue private or developer 
financing. In comparison, LMI customers may have lower credit scores and thus have limited 
access to the same financers (Center for Social Inclusion, GRID Alternatives, and Vote 
Solar 2016).  

Finally, LMI customers have limited tax liabilities and may not benefit from certain tax credits in 
the same manner as higher income individuals. Collectively, these challenges make it difficult 
for LMI customers to benefit from rooftop or off-site PV (e.g., community solar).  
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States have taken a variety of approaches to address these barriers, including a range of financing 
programs tailored to the needs of LMI residents. Even within the same state, different housing 
arrangements can influence whether LMI residents can leverage certain financing options for PV 
deployment. And though there are many housing arrangements, three general categories1 are 
explored for further analysis in this report: 

• Single-family housing is a housing unit that is designed for one household or family that 
may be detached from or attached to another housing unit. 

• Multifamily housing is a building with two or more residential units. 

• Manufactured housing is a residential structure that is transportable in one or more parts 
and is built on a permanent chassis and used primarily as a residence. 

The intent of this report is to compare financing options that state policymakers might consider 
for achieving their LMI PV deployment goals and identifying the most promising strategies 
based on LMI housing type and ownership status. The report is structured as follows: 

• Section 2—summarizes and compares the general financing options included in this 
report based on state administration and LMI market considerations.  

• Section 3—documents the unique impacts federal assistance can have on the financing 
approaches available across housing types.  

• Section 4—describes each of the three housing categories, the unique challenges that 
LMI customers face with adopting PV, and offers a comparison of relevant top financing 
options for homeowners, renters, and building providers. 

• Section 5—summarizes the information in Section 4 and includes a financing matrix to 
clarify and compare all financing options across housing types. This matrix can then be 
used by state policymakers as a reference to help inform their PV policy decisions.   

                                                 
1 These housing types were generated from the common housing types documented in the U.S. Energy Information 
Administration (EIA) Residential Energy Consumption Survey (see EIA 2017).  



3 
This report is available at no cost from the National Renewable Energy Laboratory at www.nrel.gov/publications. 

2 Overview and Comparison of General 
Financing Strategies 

There are a variety of financing options available across the country to support PV adoption. 
This study examines 13 financing options that could assist with solar deployment in LMI 
populations. These financing options were identified based on a review of the literature and are 
defined as follows: 

• Bulk purchasing allows interested parties to join each other to purchase multiple PV 
systems all at once, at a lower cost. Solarize Connecticut’s bulk purchasing program has 
installed systems at 25% less cost than standalone systems, but this and other programs, 
such as Solarize Rhode Island, have not targeted LMI customers (Paulos 2017).2 

• Capital refinancing is an approach where a building owner negotiates a new mortgage 
rate and term to generate additional capital for building improvements including PV 
(Clean Energy Advisory Council 2017). This financing structure is more commonly 
available to owners of large, multifamily housing. To help facilitate the use of these 
mortgage loans for the revitalization of some multifamily housing, the Connecticut Green 
Bank offers a catalyst financing program that is meant to fill funding gaps for large-scale 
energy projects from this sector (Connecticut Green Bank 2017c). HUD also offers a 
Mortgage Insurance for Rental and Cooperative Housing program that can be used to 
support energy projects (HUD 2017i). There is anecdotal evidence of the capital 
refinancing process being used to deploy PV, but its use is not widespread. 

• Crowdfunding is a financing approach where capital is sourced largely from donations 
from the public rather than from accredited investors. There are some notable project-
level successes, as demonstrated by Solar Mosaic and RE-volv (Paulos 2017), but given 
the voluntary nature of this approach it may only be successful in case-by-case 
applications.  

• Direct cash incentives are payments or reimbursements such as grants or rebates for the 
deployment of PV. For example, California offers rebates via the Single-family Solar 
Housing (SASH) and Multifamily Solar Housing (MASH) programs (California Public 
Utilities Commission 2017a, 2017b). For some LMI customers, SASH rebates cover the 
entire cost of the system.3 

• Loans from public or private financial institutions often under-subsidized terms have 
been used to deploy PV. The Massachusetts Solar Loan Program is one example, where 
the state has set aside $30 million in funding to enable cash-flow positive loans between 
private lenders and LMI customers (Executive Office of Energy and Environmental 
Affairs 2017a). To date, this program has underwritten approximately 1,000 loans 
representing a total capacity of 8 MW (Lowder 2017).  

                                                 
2 Though no state has integrated an LMI component into a bulk purchasing program, the Philadelphia Energy 
Authority (2017) intends to launch a program in January 2018 that addresses this market segment.  
3 For more information, see “Appendix D: Single-Family Affordable Solar Homes (SASH) 2.0 Program Handbook” 
at http://www.gosolarcalifornia.ca.gov/documents/SASH_Handbook.pdf. 

http://www.gosolarcalifornia.ca.gov/documents/SASH_Handbook.pdf
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• Low Income Home Energy Assistance Program (LIHEAP)/Weatherization 
Assistance Program (WAP) are two Department of Energy (DOE) programs that allow 
states to use program dollars to install cost-effective PV. For example, California used 
some LIHEAP funds in a pilot study to provide solar to LMI customers (Paulos 2017). In 
addition, Colorado is using WAP and LIHEAP dollars to install rooftop PV on WAP-
eligible LMI households (Higgins, Brooks, and Lehermeier 2016). 

• Net metering is a compensation structure for the excess generation produced from PV 
systems, where customers are credited on their utility bill for system output. Forty-one 
states have net metering programs for rooftop projects, while a few have also adopted 
virtual net metering, where customers can receive bill credits for off-site PV.4 In either 
design, net metering programs typically do not address up-front cost barriers that may 
preclude LMI customer access. To address this issue, states could incorporate an 
additional incentive (or adder) for certain on or off-site LMI projects.  

• On-bill financing is a funding structure where a third party (in some cases the utility) 
pays for the up-front costs of a PV system and the resident pays for the investment 
through monthly electricity bills. On-bill financing programs are operated across 32 
states, though typically for energy efficiency projects (NCSL 2015). In some cases, on-
site PV projects are eligible, while there is at least one example of on-bill financing for 
community solar offered by the Colorado-based electric cooperative Grand Valley Power 
(Kaufmann 2015).  

• Production incentives are generation-based incentives for the output of PV systems. 
These incentives can be fixed or varied based on market prices, which is often the case 
with Solar Renewable Energy Credit (SREC) incentive programs. Some incentive 
programs have been designed to support LMI PV adoption including Massachusetts’ 
SREC-II program. In this program, generation from an LMI-related project qualified for 
full SREC compensation, while other eligible projects qualified for 70%–90% SREC 
compensation (Executive Office of Energy and Environmental Affairs 2017b). 
Massachusetts has proposed new performance incentives that if finalized would further 
compensate LMI-related projects.5  

• Property assessed clean energy (PACE) allows customers to pay for a PV installation 
through a property tax bill. These payments take priority over mortgages, reassuring 
private lenders that associated loans will be repaid in certain situations. The state of 
California has the most robust residential PACE market and has adopted a loan loss 
reserve for first-mortgage holders to recoup possible losses associated with the PACE 
loan (Leventis et al. 2016). Though PACE programs have typically been used for single-
family homes, at least one project in California leverages PACE in a manufactured 
housing context (CleanFund 2017). 

• Solar hosting is an approach where a third party pays a homeowner to install and operate 
rooftop PV. The third party owns the system and its generation. For example, Los 
Angeles Department of Water and Power offers a $30 monthly bill credit to participating 

                                                 
4 See the Database of State Incentives for Renewables and Efficiency (http://www.dsireusa.org/_). 
5 See proposed program regulations “225 CMR: Department of Energy Resources: 225 CMR 20.00: SOLAR 
Massachusetts Renewable Target (SMART) Program” (http://www.mass.gov/eea/docs/doer/rps-aps/225-cmr-20-00-
draft.pdf). 

http://www.dsireusa.org/
http://www.mass.gov/eea/docs/doer/rps-aps/225-cmr-20-00-draft.pdf
http://www.mass.gov/eea/docs/doer/rps-aps/225-cmr-20-00-draft.pdf
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customers who allow them to install a rooftop PV system on their home (Penn 2016). 
Arizona Public Service also offers a solar hosting program with an annual $360 bill 
savings, but the program is currently full (APS 2017). 

• Tax incentives can be designed to allow a residential homeowner or multifamily housing 
provider to deduct a portion of the cost of a PV system from a tax bill.6 For instance, 
Oregon offers the Residential Energy Tax Credit that provides a credit up to 50% of the 
net cost of the system for eligible LMI customers.7 This approach reduces the overall cost 
of the PV system, but does not reduce the full up-front cost. In addition, some tax credits 
can only be used to offset a taxpayer’s annual tax liability. If the full credit exceeds a 
filer’s tax liability, the excess is not paid and instead is carried forward to offset future 
years’ tax liabilities. In the case of Oregon’s program, these credits can be carried over 
for five years. Outside these incentives to LMI customers, multifamily housing providers 
or other stakeholders may also have the opportunity to leverage certain federal tax credits 
such as the Business Energy Investment Tax Credit (ITC) and the New Markets Tax 
Credit to reduce the overall cost of a PV system.8 Project developers may also wish to 
work with local and regional banks  

• Third-party leasing/energy service agreements (ESA) allow an LMI customer or 
multifamily housing provider to contract with a third-party contractor to fund, construct, 
and operate a PV system. The benefits of the PV system are then distributed (based on 
contracted terms) to the participating customer and contractor. Third-party leasing of a 
solar project, typically through a power purchase agreement, is prohibited in nine states 
and its legality is unclear in another 15, but for the remaining 26 states this option is 
available (Paulos 2017). Often, individual LMI customers have not been targeted for 
leasing programs. This is partly because of concerns over lower credit scores. When this 
structure has been paired with other LMI incentives, it has been successful, as is the case 
in California (see Solar Hosting description listed above). In comparison, many 
multifamily providers, including public housing authorities, have frequently used ESAs 
to deploy solar (HUD 2017j).  

States should evaluate a variety of factors before adopting a financing program to support LMI 
PV systems and this report focuses on five key considerations divided into two categories state 
administration and LMI market considerations (See Table 1). For states, the ease of 
implementation and potential for external investment are two useful screens for LMI-related 
financing options. Given limited state resources, policymakers may be more interested in 
developing programs that rely on private sector participation or can be integrated into existing 
state agency programs. This is because a state may not have the administrative capacity to launch 
new programs. In line with this concern, states may also be interested in financing options that 
foster private sector or other third-party funding (i.e., federal government, private sector, or 

                                                 
6 For more information on this tax credit, see “Business Energy Investment Tax Credit (ITC)” at 
https://energy.gov/savings/business-energy-investment-tax-credit-itc.  
7 For more information on this tax credit, see “Residential Energy Tax Credit” at 
http://programs.dsireusa.org/system/program/detail/638.  
8 For more information on the ITC, see “Business Energy Investment Tax Credit (ITC)” at 
https://energy.gov/savings/business-energy-investment-tax-credit-itc and for more information on the NMTC, see 
“New Markets Tax Credit Program” at https://www.cdfifund.gov/programs-training/Programs/new-markets-tax-
credit/Pages/default.aspx.8 

https://energy.gov/savings/business-energy-investment-tax-credit-itc
http://programs.dsireusa.org/system/program/detail/638
https://energy.gov/savings/business-energy-investment-tax-credit-itc
https://www.cdfifund.gov/programs-training/Programs/new-markets-tax-credit/Pages/default.aspx
https://www.cdfifund.gov/programs-training/Programs/new-markets-tax-credit/Pages/default.aspx


6 
This report is available at no cost from the National Renewable Energy Laboratory at www.nrel.gov/publications. 

nonprofits). Being able to partner with third-party contractors to fund programs can reduce the 
budget requirement on the state, while potentially expanding the impact of the program to reach 
more of the LMI market.  

Though these administration considerations are important, policymakers may also want to 
evaluate how different financing options influence the LMI market. This report describes three 
key LMI market considerations including up-front cost impact, customer benefit, and market 
potential.  

A financing mechanism’s impact on reducing the up-front cost of PV is important because many 
LMI customers do not have the resources to invest in these systems. As a result, LMI customers 
may not be attracted to financing programs that do not address these costs. In addition to 
addressing this up-front barrier, policymakers may also want to consider how LMI customers 
benefit from the financing approach. Those approaches that offer more reductions in LMI 
resident energy burden may be more attractive to policymakers as well as LMI customers. 
Finally, these financing options are likely to have varying market potential. Understanding this 
variation may be important to policymakers as a means to understand how different options may 
achieve their LMI deployment goals. Note that estimating the exact market potential is outside 
the scope of this report, instead we qualitatively compare the financing options based on current 
trends in the market to offer some perspective on how each might be used to foster LMI PV 
deployment.  

Table 1 (next page) details how each financing option compares across the five key 
considerations. For example, solar hosting is one financing option that requires little state 
oversight and funding as well as eliminates the up-front cost barrier. More utilities are 
considering offering this program in the future, which suggests increased market potential. On 
the other hand, this financing option has a comparatively low resident benefit because existing 
solar hosting programs typically offer low month-to-month bill savings. In comparison, 
incorporating PV into LIHEAP/WAP programs also eliminates the up-front cost impact, while 
directing all the benefits of the solar project to the LMI resident. The key tradeoffs here relate to 
the state administration considerations. In this case, the states will need to take a lead role in 
implementing this option and financing-related deployment. Therefore, policymakers might wish 
to consider these tradeoffs when designing financing programs for the LMI market. 

Overall, Table 1 assesses the relative impacts of financing options in isolation, in reality, various 
financing options may be combined to maximize the opportunity for LMI adoption. As one 
example, a hypothetical LMI project could leverage direct cash incentives, tax incentives, and 
third-party leasing/ESA to deploy PV. In this case, the third-party developer could receive a cash 
incentive for constructing a LMI PV project on an eligible building from the state. The third-
party may also be eligible for the state and federal tax incentives that could reduce the overall 
cost of the system. Then, the third-party could share the benefits of the project with the LMI 
residents as specified in the lease arrangement that accounts for the state and federal incentives. 
This is one of many possible financing arrangements that could be available to LMI projects. 
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Table 1. Comparison of State Administration and LMI Market Considerations 
Across Certain Financing Options 
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3 Considerations for Federally Supported Housing 
Millions of LMI households receive federal rental assistance or other federal support for housing 
(White 2012; HUD 2017c). Typically, federal support for low-income housing comes from the 
HUD’s slate of rental assistance programs or the Low-Income Housing Tax Credit (LIHTC).9  
These customers may be able to take advantage of the benefits of solar and there are a variety of 
examples of HUD-assisted housing deploying solar on behalf of residents (HUD 2017j). Even 
so, there can be details about the structure and administration of existing subsidies that can affect 
the ability of customers receiving rental assistance to use certain financing options. For example, 
the method of calculating utility allowance and metering constraints impact the way residents 
can benefit from on-site PV and community solar. This section discusses the scope of the federal 
assistance and the implications that rental assistance programs can have for the deployment of 
PV for LMI residents. State policymakers may wish to consider these issues when developing 
financing policies that incorporate federally-assisted housing. 

3.1 HUD-Subsidized Housing 
To reduce the cost burden of rent and utilities for certain LMI tenants, HUD offers several rental 
assistance programs including public housing, project-based rental assistance, and tenant-based 
rental assistance (HUD 2017a). The type of rental assistance may impact how an LMI resident 
can access solar and receive utility bill credits for its production. For LMI residents to participate 
in on-site projects the housing provider and in some cases HUD would have to approve the 
project. Securing these approvals and managing projects can be challenging. Another key issue 
for solar access and bill crediting is the metering arrangement.  

For individually metered buildings, where LMI residents pay for the electricity they use, 
residents may be able to pursue community solar without any direct participation by the housing 
provider. If the building is master metered, where tenants pay utilities based on a predetermined 
method for allocating costs (rather than actual electricity consumption), the housing provider 
would have to be involved in the transaction. As a result, it may be easiest to target community 
solar programs to LMI residents that live in individually metered housing. 

Though LMI residents may have access to solar, they may not benefit from solar bill credits. 
Rather, the beneficiary of these bill credits depends on how HUD and public housing authorities 
establish utility allowances for residents. There are three utility allowance methodologies that are 
used across HUD housing including asset-based, community-based, and site-specific. In the 
asset-based methodology, utility costs are determined through an analysis of costs across a 
sample of similar properties. Somewhat similarly the community-based methodology establishes 
utility allowances based on the typical cost of utilities for similar houses in the same locality.10 
In both of these cases, the LMI resident is likely to receive some or all of the benefit of the solar 
bill credit. In contrast, when a housing provider uses the site-specific methodology, annual utility 
costs are typically calculated based on a survey of actual tenant utility bills. In this case, the solar 
bill credit would result in a lower utility allowance from HUD and increased tenant rent.11 

                                                 
9 The U.S. Department of Agriculture (n.d.) also provides support for single-family and multi-family housing in 
rural areas.   
10 https://www.gpo.gov/fdsys/pkg/CFR-2002-title24-vol4/pdf/CFR-2002-title24-vol4-sec982-517.pdf.  
11 This occurs because HUD requires LMI residents pay a combined 30% of their income on rent and utilities.  

https://www.gpo.gov/fdsys/pkg/CFR-2002-title24-vol4/pdf/CFR-2002-title24-vol4-sec982-517.pdf
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Therefore, HUD would receive most or all the benefit from solar deployment, and residents 
would not.  

The type of HUD-assisted housing has important implications for how rent and utility 
allowances are set, which can have different implications for LMI solar access. This section 
describes all three programs and clarifies the unique challenges faced by LMI residents 
interested in adopting PV. 

3.1.1 Public Housing 
HUD’s public housing program is the oldest of the three, where HUD funds local housing 
authorities to offer affordable rental units to low-income tenants (HUD 2017c). In 2010, 1.2 
million households resided in public housing, which represented 23% of all HUD-assisted 
housing (HUD 2017c; White 2012). Public housing ranges from single-family homes in scattered 
housing arrangements (i.e., housing is distributed geographically) to high-rise multifamily 
buildings.  

Public housing can have three key challenges for solar. First, any on-site PV project needs to be 
approved by the housing authority and HUD, which adds administrative complexity to the 
transaction (HUD, 2017d). Second, about half of public housing is master metered, in which case 
the housing authority would need to approve a resident’s participation in a community solar 
program and administer bill credits back to the tenant, which may be problematic. Finally, public 
housing providers can adopt either a site-specific or asset-based utility allowance methodology to 
determine utility costs. If the provider uses the site-specific approach residents may not benefit 
from either rooftop PV or community solar bill credits. Though these challenges are not 
consistent across all public housing, they can represent significant barriers for deploying PV. As 
a result, states may wish to survey the landscape of public housing in their state prior to 
designing policies to serve these residents. 

3.1.2 Project-Based Rental Assistance 
HUD’s project-based rental assistance program contracts with housing developers/owners to 
subsidize housing costs for LMI tenants (HUD 2017e). Though HUD no longer finances new 
projects as a part of the program, it does renew existing contracts (HUD 2017e). As is the case 
for public housing, there are no specific housing-type requirements and so housing varies. In 
2010, this rental assistance program accounted for 30% of HUD-assisted housing or 1.6 million 
households (White 2012).  

While most tenants in project-based housing pay their own utility bills, a key challenge is that 
providers must adopt a site-specific utility allowance methodology. As a result, LMI residents 
are not likely to benefit from rooftop PV or community solar. The one possible exception to this 
outcome is when the solar credit is determined to be an economic payment to the tenant and, 
pursuant to HUD’s guidance, is treated as tenant income and not a utility bill reduction. In these 
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cases, the LMI resident can retain about 70% of the bill credit.12 Even so, this housing type is the 
most challenging for passing bill credits from solar generation on to LMI tenants directly.13   

3.1.3 Tenant-Based Rental Assistance 
Tenant-based rental assistance, also known as the Section 8 Housing Choice Voucher Program is 
the third and largest HUD program, accounting for 46% of all HUD units or about 2.4 million 
households (White 2012). In this program a tenant is given a subsidy, or voucher, to move into a 
market-based rent apartment of their choice.  

Overall, LMI residents receiving tenant-based rental assistance may have limited access to on-
site projects, but these residents could be well positioned for community solar. This is because 
over 90% of tenants pay their own utilities (White 2012). In addition, utility allowances are 
based on the community-based methodology, so tenants are likely to receive the full benefit 
provided by the bill credit. Therefore, serving these residents with community solar may be an 
attractive option.  

3.2 LIHTC-Supported Housing 
In addition to these HUD programs, there is also a substantial amount of low-income housing 
that is privately owned, as a result of LIHTC. This credit was enacted via the Tax Reform Act of 
198614 and nearly three million LIHTC-related housing units have since been constructed by 
private companies (HUD 2017f). Figure 1 shows the types of housing supported by LIHTC, 
which are typically large, multifamily buildings. 

 
Figure 1. LIHTC housing size characteristics from 1995 to 2015. 

Adapted from HUD (2017f) 

                                                 
12 For more information on how benefits might be distributed see more information on how benefits are distributed 
see Multifamily Housing Notice 2015-04 here: https://www.hud.gov/sites/documents/15-04HSGN.PDF. 
13 Interviewees confirmed that these same challenges are likely to impact LMI residents that receive US Department 
of Agriculture housing assistance as well.  
14 See “26 U.S. Code § 42 - Low-income housing credit” at https://www.law.cornell.edu/uscode/text/26/42.  
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The design and implementation of this tax credit has some implications for solar deployment. 
Most importantly, this housing is not regulated by HUD. Therefore, private developers do not 
need to seek HUD approval for on-site PV projects. Instead, U.S. Department of Treasury and 
Internal Revenue Service regulations apply.  

Residents in LIHTC housing that pay their own utility bills may also be able to pursue 
community solar, without seeking approval from their landlord. As is the case for HUD-assisted 
housing, how utility allowances are established can affect the benefits LMI residents might 
receive. Though LIHTC properties can adopt a variety of methodologies, most use PHA utility 
allowance schedules, which use a community-based methodology to estimate utility costs. 
Therefore, LMI residents would likely receive the full benefit of participation. In other cases, 
where alternative utility allowance methodologies are used, state regulation applies. Therefore, a 
review of a state’s LIHTC regulations may be appropriate to clarify how solar benefits might be 
distributed in certain cases. 

In 2016, the IRS published final regulations that address on-site PV projects. These regulations 
stipulate how LIHTC projects can serve individually metered LMI customers with renewable 
energy. Most importantly, these renewable projects do not need to be factored into the maximum 
rent for residents. In addition, the regulations specify that the cost of renewable electricity must 
be lower than what a utility would offer (U.S. Department of Treasury and Internal Revenue 
Service 2016). Overall, the regulations for LIHTC housing ensure that the building manager and 
the residents may benefit from on-site PV.15  

3.3 Summary of Subsidized Housing Financing Considerations 
Many LMI residents across the states live in federally-assisted housing and state policymakers 
might wish to design financing options that can be used to benefit these residents. The key issues 
with serving this market center on approval requirements and how solar benefits are distributed.  

Relevant public and private landlords would be required to approve certain on-site projects and 
in master metered settings resident participation in community solar. In cases where LMI 
residents pay their own utility bills, they may be able to pursue community solar, without 
approval. Whether residents benefit from participation is dependent on the utility allowance 
methodology used for their housing type. Residents are likely to receive the full benefits of 
participation in voucher housing and LIHTC properties, and may receive little or no benefit if 
they reside in certain public housing or project-based rental assistance housing. 

Overall, a tenant’s unique federal assistance context will influence their opportunity for pursuing 
solar and the benefits they may receive. Moreover, federally assisted tenants are likely to live in 
a range of different housing types, not just multi-family. As a result, policymakers may want to 
understand what federal housing arrangements are most common in their state, when considering 
financing options to support LMI deployment across the housing types outlined in Section 4.  

  

                                                 
15 Deploying on-site PV may be easiest during new construction, where the PV project can be included in a broad 
financing package. After construction, it can be more difficult to secure capital for PV. 
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4 Top Financing Options by Housing Type 
After accounting for the impact of federal assistance, the type of financing that may be most 
appropriate for a specific LMI project, is affected by the housing type and ownership status. The 
goal of this section is to explore the top financing structures that can best serve owners or renters 
in single-family, multifamily, and manufactured housing. The financing options discussed below 
for each housing type were selected based on their applicability and the unique challenges faced 
by LMI residents in each housing type.  

4.1 Single-Family Homes 
Within the single-family housing 
market there are two general types: 
detached and attached. Detached 
homes are located on an individual 
lot and do not share a wall with other 
units. In contrast, attached homes 
share at least one wall with an 
adjacent unit. The focus of this 
section is single-family detached 
homes, which accounted for 91% of 
the single-family housing market in 
2015 (EIA 2017). Residents in 
attached homes will face similar 
challenges to those in multifamily 
housing, as discussed in Section 4.2. 

For residents in single-family 
detached homes, the key driver for 
both solar procurement and 
applicable financing options is the 
resident’s homeownership status 
because homeowners have the 
authority to make decisions about procuring on-site or off-site solar, whereas tenants may need 
to seek landlord approval; therefore, this section is divided into two parts. The first discusses the 
financing options state policymakers might consider for single-family owner-occupied homes, 
and the second part discusses the options for renters.  

4.1.1 Financing Options for LMI Single Family Owner-occupied Homes 
For LMI residents in owner-occupied single-family homes, there are several financing options 
states could adopt that hold the most promise for increasing on-site solar adoption. This section 
discusses the advantages and disadvantages of the top financing options for on-site PV based on 
the LMI customer and state perspective (Table 2 compares these financing structures). The 
options are generally listed in order of potential to be most effective from the perspective of the 
customer and the state, although in some cases, there may be no appreciable difference among 
options. It is also possible that a single-family homeowner would wish to participate in an off-
site community solar project, particularly if a rooftop system is not viable. Community solar 

   Single-Family Homes 
• Homeownership status is the key factor for 

determining PV procurement and financing 
options for LMI residents.  

• Homeowners have access to both on-site and 
off-site PV, while tenants may be limited to off-
site PV.  

• Policymakers interested in financing on-site PV 
for homeowners might consider: 
o LIHEAP/WAP 
o Direct cash incentives 
o On-bill financing 
o Loans 
o Third-party leasing/ESA.  

• Policymakers interested in financing off-site PV 
for homeowners and tenants should see Section 
4.4. 
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financing options are covered separately in Section 4.4, given the financing options are common 
across renters and homeowners in multiple housing types. 

LIHEAP/WAP is an attractive option for certain eligible LMI homeowners because it can 
reduce or eliminate the up-front cost of on-site PV. Once the PV system is installed, the resident 
can benefit from the electricity savings from the system. As of this writing, Colorado is the only 
state to use WAP and LIHEAP funding for the deployment rooftop PV, which may serve as a 
model for others. This approach does have some drawbacks from the perspective of an LMI 
resident. There are long waitlists to receive a weatherization and states often prioritize the lowest 
income residents for these programs. Thus, many LMI residents with more moderate incomes 
may not be able to benefit from this financing approach. 

Table 2. Advantages and Disadvantages of Selected On-site PV Financing 
Structures for Owner-Occupied Single-family Homes 

Financing 
Option 

Advantages Disadvantages 

LIHEAP/WAP • Eliminates the up-front cost to 
LMI resident. 

• LMI resident receives all the 
benefit of PV adoption at no 
cost. 

• Some model programs are in 
place. 

• LIHEAP/WAP relies on federal and state 
funding. 

• Department of Energy approval is required for 
WAP, while Department of Health and Human 
Services approval is required for LIHEAP 

• WAP application requirements are significant.  
• Using LIHEAP/WAP dollars requires significant 

state implementation capacity. 
• WAP imposes spending caps for solar systems 

so other funds must be leveraged (utility, 
nonprofit, state funds, and/or grants). 

• LIHEAP/WAP funds are only available to the 
lowest income residents. 

Direct cash 
incentives 

• Reduces or eliminates up-front 
cost to LMI resident. 

• Some model programs are in 
place. 

• Low and moderate-income 
residents can benefit from this 
program. 

• Many of these incentives do not cover the full 
cost of the system limiting LMI access. 

• Relatively high cost to state taxpayers. 
• Relatively high state administration requirement. 
• May require legislature approval. 

On-bill 
Financing 

• Eliminates up-front cost to LMI 
resident. 

• Many utilities have experience 
with this financing structure. 

• May not require state funding. 
• Low and moderate-income 

residents can benefit from 
program. 

• New programs may require legislative approval. 
• Utilities may be reluctant to serve as lenders. 
• Programs may be capped. 
• Loan must be repaid despite PV system 

performance. 

Loans • Eliminates up-front cost to LMI 
resident. 

• Some model loan programs are 
in place. 

• Low-interest loan programs may require the 
involvement of the state. 

• Higher cost to taxpayers than some other 
options. 
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Financing 
Option 

Advantages Disadvantages 

• Public partnership with private 
lenders can increase available 
capital. 

• LMI residents must pay interest that can limit 
benefits. 

• LMI residents may avoid loans for nonessential 
purchases. 

• Loan must be repaid despite PV system 
performance. 

• Loan terms may still not be favorable enough to 
warrant LMI participation. 

Third-party 
Leasing/ESA 

• Reduces up-front cost to LMI 
resident. 

• Some model lease programs 
are in place. 

• Allows for monetizing certain 
tax incentives that may be 
unavailable to LMI residents. 

• May require involvement of the state to foster 
private investment. 

• LMI residents must share benefits with third-
party, which can reduce LMI benefit relative to 
other options. 

• Legislation may be necessary in certain states 
to open this pathway. 

 

From a state’s perspective, integrating PV into WAP programs has some benefits and drawbacks. 
Namely, eligible projects that incorporate PV can leverage federal dollars. In 2017, the 
Department of Energy (DOE; 2017a) capped those qualifying expenses at $3,598 per PV system. 
As a result, states can use that funding or combine it with state dollars to maximize deployment. 
On the other hand, using DOE funding requires DOE approval. At this time, the DOE must 
approve state WAP programs that include solar as well as the individual projects that use DOE 
funds. The application and approval processes can be lengthy and may require significant staff 
time. States that have smaller WAP programs or limited staff may not be able to complete the 
process and fold solar into their programs. These implementation challenges may limit the use of 
WAP financing for LMI rooftop PV deployment.  

On the other hand, LIHEAP funding has fewer implementation barriers. For instance, states can 
use up to 25% of their LIHEAP funding for weatherization, and Colorado and California have 
received approval from the Department of Health and Human Services (HHS) to use LIHEAP 
funds for PV. This option comes with less cost to the state because it can rely on federal dollars 
to serve their LMI PV deployment goals. Nevertheless, it still requires building expertise in state 
LIHEAP programs that are related to PV. There are also drawbacks to LMI residents that are 
consistent with those outlined for WAP. For example, more moderate-income residents would 
also not be eligible as is the case for WAP.  

Direct cash incentives can also reduce or possibly eliminate up-front investment costs; 
therefore, this financing approach can be attractive to LMI residents. There are a variety of these 
programs that have been deployed for the LMI market, including the California SASH program 
mentioned earlier that can cover the full cost of a system depending on an LMI resident’s 
income. The benefit of these programs is that they can be designed to fill the gap between what 
an LMI customer can pay and the cost of the system. This approach can ensure that both low- 
and moderate-income residents can have access to rooftop PV. The challenge for the state is to 
identify the appropriate incentive needed. In addition, these incentive programs can come at a 
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significant cost to the state and may require legislative approval prior to adoption; therefore, 
these programs can represent a significant implementation challenge for the state.  

On-bill financing also eliminates the up-front cost barrier to the homeowner in favor of monthly 
payments. These payments are typically offset by the credit received from the generation of the 
system. This financing option can also be used effectively for both low- and moderate-income 
residents. Though this can result in lower electricity costs for LMI residents, residents will not 
receive the full benefit of PV until they have paid for the system. As a result, the impact on the 
customer’s energy burden may be delayed. 

This approach offers some benefits and drawbacks to the state in terms of administration and 
cost. In some states, legislative approval may be required to establish a program, which can be 
challenging. Outside of this requirement, utilities or other third-parties can manage the program. 
This structure can be attractive to states as compared to others that require more long-term state 
commitments. In addition, utilities or the third-parties serve as the lender, thereby limiting the 
cost to the state. Given utilities across 32 states currently offer these programs, implementation 
for LMI customers may be feasible and potentially easier in some instances than other financing 
options. However, the reliance on utilities, which may be reluctant to serve as lenders or make 
investments to ease implementation (such as updating billing systems), may limit the opportunity 
for LMI residents to benefit from these programs. 

Loans, and in particular low interest loans, may be favorable financing options because they 
reduce the up-front cost of the system. Some states, such as Massachusetts and Connecticut, 
offer low-interest loans; Connecticut’s Smart-E loan program offers a no money down option 
(Connecticut Green Bank 2017a). This approach allows LMI residents to begin receiving solar 
benefits before paying for the system.  

The drawbacks from a LMI resident perspective are threefold. One, private lenders may be 
unwilling to offer loans to LMI residents with lower credit scores. Two, if an LMI resident gets 
approved for a loan, they may not accept it because they cannot afford to pay the interest or do 
not want to assume the risk of nonpayment penalties. Third, LMI customers must pay interest on 
the loans which can offset some of the benefits they receive from PV. Given these concerns, loan 
programs may be better suited to serve moderate income families that may have more disposable 
income and less risk of default.  

The design of the Massachusetts and Connecticut programs offer some perspective on the trade-
offs that states need to consider regarding the implementation and cost of loan programs. In 
Connecticut, the state’s Green Bank, a governmental entity, administers the program 
(Connecticut Green Bank 2017b). In comparison, Massachusetts’ program is a partnership 
between state and private lenders. Either approach may be helpful because it may result in more 
available capital and opportunity for LMI PV adoption (Executive Office of Energy and 
Environmental Affairs 2017a). Regardless, the state takes an active role in administering and 
funding both programs, which requires time and resources that other states may not have. These 
factors may impact whether a state is interested in pursuing this financing approach.  

Third-party leasing/ESA financing can reduce or eliminate up-front investment in favor of 
monthly payments to a third-party solar owner. For single family homeowners, third-party 
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contracts are often in the form of a power purchase agreement, where the third-party owns and 
maintains the PV system and the LMI resident benefits from a portion of the generation. 
Importantly, the third-party can often monetize available tax credits that LMI residents may not. 
These benefits can then be integrated into the power purchase agreement, thereby increasing the 
potential savings for an LMI resident. There are a few key disadvantages to this approach. First, 
how these benefits are shared is decided within the contract terms of the leasing agreement that 
may result in fewer benefits accruing to the resident as compared to some other options. Second, 
there are only a few instances where third-party leasing has been successfully deployed in the 
LMI market, including PosiGen’s partnership with the Connecticut Green Bank (Connecticut 
Green Bank 2017a; Connecticut Green Bank. 2017c).16 This results in part from the low credit 
scores that LMI resident often have, which can discourage private developers. 

There may be an important role for the state to support third-party leasing in the LMI market by 
subsidizing private developer contracts. This increases the costs of this option as compared to 
others, while also increasing state implementation requirements. In addition, third-party leasing 
is prohibited in some states. In these states, legislation may be required to address this issue, 
while securing approval for power purchase agreements in any state may prove challenging.  

4.1.2 Financing Options for Single-Family Home LMI Tenants 
The key challenge for single-family home renters is that they lack the control to make decisions 
regarding solar installations on their home or lot. As a result, the landlord has to be involved to 
approve on-site projects. This does not preclude the resident from benefiting from solar, rather 
the tenant and landlord can work together to leverage certain financing options. For example, an 
interested tenant and landlord could leverage LIHEAP/WAP funds to cover the cost of a system. 
In the case of WAP funds, the benefits would have to be passed to the eligible tenant and not the 
landlord. Other financing pathways, such as third-party leasing, could be used as well, but it is 
unclear how benefits would be shared between the LMI tenant and the landlord. State 
policymakers could play a role in clarifying these benefits, particularly if the state takes an active 
role in the third-party financing program. Nevertheless, it may be more difficult for state 
policymakers to foster on-site PV deployment for single family home renters, compared to 
homeowners.  

In comparison, it may be easier for state policymakers to support access to community solar for 
LMI tenants, as opposed to rooftop PV. Tenants that pay their own utility bills directly are able 
to participate in community solar without a landlord’s approval. If the landlord pays the utilities, 
the landlord would still need to be involved to participate in a community solar project. Though 
LMI tenants may more easily participate in community solar, they still face financing obstacles. 
Section 4.4 discusses these financing obstacles as well as the top financing options to foster LMI 
adoption of community solar.  

Ultimately, there are some pathways to serve single-family home renters. From the state 
perspective, designing on-site PV programs that address the split incentive issue between 
landlords and renters may require significant state investment to encourage landlords and tenants 
to work together. In comparison, states may have more success in serving the LMI renter market 

                                                 
16 GRID Alternatives in partnership with Sunrun has entered into a third-party leasing arrangement to offer systems 
in relation to California’s SASH program (Sunrun 2017). 
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by fostering access to off-site PV, especially for those residents that pay their own utility bills. 
Though it may be easier to design community solar programs than on-site programs, state 
involvement in community solar also comes with challenges also described in Section 4.4. 

4.2 Multifamily Housing 
There are a variety of multifamily 
housing types ranging from a two-
unit duplex, to a large 100-unit high-
rise apartment or condominium 
complex. In multifamily housing, the 
key issues for solar deployment are 
less associated with ownership type 
than in the case of single-family and 
manufactured housing. LMI 
residents that might own a unit in a 
multifamily building likely do not 
own or control portions of the roof or 
related property. Rather, a landlord, 
building manager, or possibly a 
homeowner association has the 
authority over the roof and other 
common areas. As a result, LMI 
homeowners would have to work 
through these entities to deploy on-
site PV just as tenants would.17 

Ultimately, the key challenges for on-site PV deployment in multi-family housing relate to 
project approval processes and the distribution of the benefits of the PV system output. First, a 
building manager would be required to approve an on-site PV project. Depending on the housing 
arrangement, the project may also require approval from homeowners within the building as well 
as HUD. HUD approval is required for any multifamily building that receives either public 
housing or project-based rental assistance. This adds another layer of complexity to deploying 
PV for LMI residents in multifamily buildings that is not typically present in the single-family 
context.  

The second key challenge is distributing PV benefits. Building owners may have the capital to 
invest in on-site PV projects on LMI housing. They may also be interested in deploying PV to 
serve their own utility expenses related to common areas without distributing benefits to 
residents. Thus, the key issue for states that seek to ensure LMI residents benefit from on-site PV 
in multifamily housing is to design programs such that these benefits are shared.  

In a case where landlords are interested or mandated to share benefits with residents, the 
metering of the building can cause challenges. A master metered building has one meter to track 

                                                 
17 One key distinction is that a homeowner could have a higher benefit from on-site PV, given the installation may 
increase the value of the home if they choose to sell. Tenants that move would not be able to benefit from this 
installation in the same way.  

    Multifamily Housing 
• Multifamily housing providers play a key role in 

approving on-site PV projects, regardless of 
resident’s homeownership status. 

• Policymakers might consider a range of 
financing options to encourage housing 
providers to adopt on-site PV, including: 
o Capital refinancing 
o Third-party leasing/ESA  
o LIHEAP/WAP 
o On-bill financing 
o PACE. 

• Policymakers interested in financing off-site 
PV for homeowners and tenants should see 
Section 4.4. 
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electricity consumption for the entire building. This can make it challenging to distribute benefits 
or encourage individual tenants to manage electricity use. If the building is individually metered, 
tenants are responsible for their own individual utility bills. In this arrangement it may be easier 
to distribute benefits between LMI residents and the building provider. 

Overall, there is a significant role for the multifamily housing provider to adopt on-site PV and 
there are a variety of financing options for these entities. In some cases, these programs have 
been fostered by states to encourage PV deployment that benefits LMI residents. Thus, this 
section discusses the financing options that states could adopt or emphasize to encourage 
providers to adopt PV. We then turn to a discussion of the options states could adopt for 
multifamily housing residents to participate in off-site community solar projects.  

4.2.1 Financing Options for Multifamily Housing Providers 
In comparison to single-family homeowners, multifamily housing providers have different types 
of financing options available to them that could be used to install PV. This section discusses 
five of the top financing options for multifamily and affordable housing authorities to finance on-
site solar projects and each is summarized in Table 3. Multifamily housing providers may also be 
eligible for off-site community solar and these options are described in Section 4.4. 

Table 3. Advantages and Disadvantages of Selected Financing Structures for 
Multifamily Providers 

Financing 
Option 

Advantages Disadvantages 

Capital 
Refinancing 

• Eliminates up-front cost to 
landlord. 

• Does not require state 
funding. 

• Does not require legislative 
activity. 

• No clear mechanism to pass PV benefits to LMI 
residents. 

• Relies on voluntary action from building owners. 
• Solar may have to compete with other possible 

projects. 
• Opportunity may be greatest for larger buildings or 

landlords with multiple buildings than those with 
smaller holdings. 

Third-party 
leasing/ESA 

• Reduces or eliminates up-
front cost to landlord. 

• Third-party leasing is 
common in the market. 

• May not require state 
funding. 

• More opportunity to 
leverage tax credits. 

• No clear mechanism to pass PV benefits to LMI 
residents outside of certain HUD-supported 
housing.  

• Concerns about third-party contract terms. 
• Contract administration and benefit distribution can 

be costly. 
• May require HUD approval. 



19 
This report is available at no cost from the National Renewable Energy Laboratory at www.nrel.gov/publications. 

Financing 
Option 

Advantages Disadvantages 

LIHEAP/WAP • Eliminates the up-front cost 
to resident. 

• LMI residents receive some 
benefit from PV project. 

• Relies on federal and state funding. 
• DOE approval is required for WAP funds, while 

HHS approval is required for LIHEAP funds 
• WAP application requirements are significant. 
• Requires significant state implementation capacity. 
• Limited in-the-field examples. 
• Housing provider must commit capital to WAP-

related projects. 
• Providers may wish to pursue other more favorable 

financing options. 

On-bill Financing • Eliminates up-front cost to 
landlord. 

• Many utilities have 
experience with this 
financing structure. 

• May not require state 
funding. 

• No clear mechanism to pass PV benefits to LMI 
residents. 

• Utility may not be comfortable serving a lender role. 
• New programs may require legislative approval. 
• Programs may be capped. 
• Loan must be repaid despite PV system 

performance. 

PACE • Reduces or eliminates up-
front cost to landlord. 

• Some success stories exist 
and might serve as models. 

• No clear mechanism to pass PV benefits to LMI 
residents, outside of certain HUD-supported 
housing. 

• Approval and contract administration processes 
take time and resources. 

• Possibly unfavorable financing terms. 
• May require state funding support. 
• New legislation or policy to allow multifamily 

housing participation may be necessary. 

Capital refinancing is one option for building owners to fold a solar installation into a portfolio 
of building renovations through refinancing. Owners of large buildings or multiple buildings can 
refinance to generate capital for building improvements such as a roof replacement or energy 
projects including solar (Clean Energy Advisory Council 2017). Incorporating solar into a 
refinancing deal would significantly reduce the up-front cost and requires no funding or action 
from the state. In addition, including solar in capital refinancing may result in a scenario where 
year one benefits might be sufficiently high to cover the yearly capital payment associated with 
the solar project.  

There are some drawbacks to relying on capital refinancing to achieve a state’s LMI PV goals. 
The most significant one is that the housing provider may not have an incentive to share PV 
benefits with LMI residents. There are some steps states could take to address this issue. For 
example, the Connecticut Green Bank offers a catalyst financing program that is meant to fill 
funding gaps for energy projects for multifamily housing (Connecticut Green Bank 2017c). 
Similar programs could support the inclusion of PV in these projects, while requiring that some 
of the benefits of that project be distributed to LMI residents. Outside of the benefit distribution 
concern, there are two other key issues that may limit the market potential for this approach. 
Housing providers may not be interested or willing to refinance frequently and building owners 
may have a long list of deferred maintenance projects that solar would need to compete with for 
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limited funds.18 Addressing these issues may prove challenging for states relative to other 
options, which may limit the market potential for PV from this financing approach.  

Third-party leasing/ESA is another attractive financing tool for multifamily housing providers. 
This financing structure allows the provider to outsource installation and maintenance of the 
system, while receiving the benefits. In this arrangement, a provider can sign a contract with a 
third-party that incorporates on-site PV and possibly other energy efficiency measures, as is 
typical in an ESA. Once installed, the savings associated with these projects are shared between 
the building manager and the third-party. The third-party is then in charge of operating and 
maintaining the system and the building manager can obtain or distribute the benefits of the 
project to residents. Third-party financing is helpful because it reduces the up-front cost for the 
system and the effort required by the housing provider to install and maintain a PV system. 
Third-party leasing through power purchase agreements and ESAs are widely used in the 
multifamily housing sector and require little state support because private partners are willing to 
work with landlords.  

Leveraging either third-party option in this segment is also attractive to landlords because these 
partners may be able to utilize tax credits. Some multi-family housing providers may have 
limited tax liabilities or be run by public agencies or nonprofits. If this is the case, the third-party 
might be able to leverage available tax credits for the solar installation and pass some of that 
benefit to the building owner and LMI residents. For example, the Housing Authority of the City 
and County of Denver partnered with third parties and successfully signed an agreement to 
install 2.5 MW of rooftop PV across 385 buildings.19 

Though this option offers some significant benefits to the state in terms of ease of 
implementation and cost, there are drawbacks associated with market potential of this approach 
and the benefits tenants might receive. These issues may be important to states as they consider 
the impact this approach would have on their deployment goals.  

Not all building providers are able or interested in using third-party financing to deploy PV. 
Approving contracts takes time, resources, and expertise that the provider may not have. Though 
future savings could be used to offset these costs, they still require an up-front investment from 
the building provider. In addition, certain larger buildings with greater savings potential may 
attract the interest of third-party providers, while smaller buildings may not. It might be possible 
for a multi-family housing provider that manages several properties to aggregate those facilities 
into a more attractive package for private partners, but this may take additional time and 
resources. Finally, if the multi-family housing provider received HUD public housing or project-
based rental assistance, these contracts must also be approved by HUD which can take time and 
resources (HUD 2017g). As a result, the availability of this option alone may not spur significant 

                                                 
18 It is possible that PV savings could be used to complete more improvements, which may make landlords more 
interested in this approach. 
19 For more information on this project, see “PHA Leverages Power Purchase Agreement for Jurisdiction-wide 
Scattered Site Solar Installations” at  
https://www.hudexchange.info/onecpd/assets/File/Renewables-in-Practice-Case-Study-Denver-Housing-
Authority.pdf.  

https://www.hudexchange.info/onecpd/assets/File/Renewables-in-Practice-Case-Study-Denver-Housing-Authority.pdf
https://www.hudexchange.info/onecpd/assets/File/Renewables-in-Practice-Case-Study-Denver-Housing-Authority.pdf
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deployment, because providers may not have the time and resources to commit to a third-party 
agreement. 

In addition to the potential lack of interest from multifamily providers, residents may not actually 
benefit from certain third-party owned PV projects.  Private landlords may enter into third-party 
financing contracts and use the savings to lower their own operation costs. This is of particular 
interest to state policymakers, given that LMI residents may not benefit from PV deployment in 
these contexts. This is not the case for HUD-assisted housing where HUD approval is contingent 
on multifamily building providers sharing the benefits with LMI residents in some form. State 
policymakers may wish to consider ways to encourage HUD-assisted housing to participate in 
ESAs, to meet their LMI solar deployment goals. Encouraging private landlords to share benefits 
with LMI residents may require more effort and potentially some state funding.   

LIHEAP/WAP funding may be used for certain solar projects in multifamily buildings. These 
funding streams are attractive because they require no up-front cost or long-term investment 
from residents. LIHEAP or WAP funding can also be used for other building upgrades, such as 
health and safety improvements, that can address some building condition issues that might 
preclude solar investment. However, as of this writing, there are no examples of using WAP or 
LIHEAP funds for installing solar on multifamily housing, though some states are considering it. 

One key factor limiting the use of LIHEAP or WAP funds is the fact that the state needs to 
incorporate solar into its LIHEAP or WAP program before projects can use these funds. The 
same approval requirements and associated challenges as outlined in the single-family market 
apply and are thus not reiterated here. In summary, unlocking this financing approach requires 
significant time and investment from states, which may limit the attractiveness of this option.  

Even if a state approved the use of WAP funds, other factors may influence the use of this 
funding stream. To be eligible for WAP funds, at least 66% of the residents in a building must 
meet WAP income eligibility requirements (DOE 2017b). Therefore, many facilities with more 
mixed income residents could not use WAP funds. Another factor that may limit deployment is 
the requirement that multifamily housing providers contribute some of their own capital to 
WAP-related projects, which may be challenging for some providers.20 Instead, building 
providers may opt for other financing options such as an ESA where the provider may not have 
to provide up-front funding. Landlords may also be interested in this approach because they may 
be able to capture the full benefit of the project, while WAP requires building providers to share 
benefits with tenants. As a result, state approval of the use of WAP funds alone may not result in 
significant deployment.  

On-bill Financing may be available to some multi-family providers in those state programs that 
allow it, such as California and Illinois (NCSL 2015). This financing structure is appealing 
because it reduces the up-front cost of the PV system and allows the provider to pay for a system 
over time. Given that utilities across 32 states have experience with these programs, 
implementation may be easier in some instances than other options. Moreover, utilities may be 
more willing to serve as a lender to multifamily building providers who have less risk of 

                                                 
20 LIHEAP does not have similar requirements, though some states have adopted WAP’s regulations for their 
LIHEAP weatherization programs.  
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defaulting on payments than single-family homeowners. Again, the key issue is whether benefits 
are shared between the building manager and residents. If states want to pursue this pathway, 
they may want to consider establishing policies that ensure benefits are shared. Outside of this 
issue, developing new on-bill programs, or allowing multi-family provider participation in 
existing programs may require legislative approval. Finally, program caps may also limit the 
ability of multifamily housing providers to access this financing option. 

PACE financing is also available for multifamily housing providers in at least three states and 
the District of Columbia. The Connecticut Green Bank (2016) includes multifamily housing 
entities in their commercial PACE program, California launched a multifamily affordable 
housing PACE pilot program in 2015 (HUD 2017h), and a few projects have been completed in 
Michigan and the District of Columbia (Sanchez, Henry, and Ryan 2016). This financing 
structure also reduces the up-front cost of the system, which can be attractive for those housing 
providers with limited capital. In addition, the successful projects in Michigan and the District of 
Columbia may serve as models for other state programs. 

There are some key challenges with PACE financing, including the potentially higher financial 
terms for PACE loans that can reduce the benefits to the landlord and potentially residents. 
Therefore, even if other states adopted legislation allowing PACE financing, it is unclear that 
multifamily providers would be interested in this option. Though PACE programs in theory 
require less investment from the state, given multifamily providers would pay for the system via 
their property tax bills, the Connecticut and California programs both leveraged state funding. As 
a result, states considering this option may need to evaluate available funding streams to support 
the program while also seeking legislation to allow multifamily PACE programs. In addition, it 
is unclear how LMI residents might benefit from PACE-financed PV; if states subsidize the 
programs, they may have more leverage to require some distribution of benefits to residents.  
Finally, if a facility receives support from HUD, a PACE loan requires HUD approval (see HUD 
2015 for guidance on how multifamily housing providers can receive this approval). Even so, 
carrying out this approval process and others associated with signing a PACE agreement can take 
time and resources that a multifamily housing provider may not have.  

4.2.2 Financing Options for Multifamily LMI Residents 
Ultimately, LMI residents of multifamily housing facilities might be precluded from deploying 
on-site solar without their landlord’s involvement. It may still be possible for these residents to 
participate in off-site community solar, but they could face some barriers to this pathway, 
depending on the metering of the building. 

If the tenant lives in an individually metered building, he/she may be able to participate in 
community solar without approval from the landlord. In this arrangement, the LMI resident 
would directly benefit from their solar subscription just as a homeowner or tenant would in a 
single-family home. However, these residents are also likely to face the same community solar 
financing challenges as their counterparts in single-family homes, as outlined in Section 4.4.  

If the tenant lives in a master metered building, LMI residents would need the landlord to be 
involved to participate in community solar. This is because it can be challenging to determine the 
LMI customer’s load and the appropriate credit for community solar. This may require the 
landlord to participate in the community solar project on behalf of all renters or homeowners and 
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distribute benefits across residents equally. These administrative challenges may serve as a 
barrier to deployment in these buildings. 

Multifamily buildings have an advantage in that the developer can work with one building 
manager and potentially secure hundreds of LMI customers to participate in a community solar 
program. This can be easier than trying to aggregate many disparate LMI single family 
homeowners to participate in community solar. For example, the Boulder Housing Authority 
partnered with Clean Energy Collective to provide community solar to its residents. Here, 
Boulder Housing Authority manages subscriptions, notifies Clean Energy Collective when 
customers move, and helps identify other willing participants for a 500-kilowatt solar garden 
(Beal et al. 2015). This approach has the potential to reduce customer acquisition costs for 
developers and potentially encourage them to seek more LMI participation in their projects. 

In both metering arrangements, the housing provider involvement may actually be preferable to 
ensure LMI customer participation in community solar, by serving as an aggregator of 
participants. Therefore, states may wish to consider community solar and financing policies that 
allow for participation of the housing provider to increase PV deployment for LMI families in 
this housing stock.  

4.3 Manufactured Housing 
The ownership structure for 
manufactured homes differs from 
other housing types and there are three 
common variations. First, the resident 
may be the homeowner and own the 
land where the home is located. 
Second, the resident may be the 
homeowner but rent the lot. Third, the 
resident may rent the home and the 
lot. These different ownership 
structures for the home and the lot are 
important because they influence the 
opportunities that homeowners or 
renters have to deploy solar.  

Most manufactured homes are not 
intended to support rooftop PV, 
though some new models have this 
capability.21 In most cases, on-site 
solar would have to come from a 
ground-mounted system. This is 
where the ownership of the lot comes 
into play because the relevant landlord would have to approve the ground-mounted system. In a 

                                                 
21 There are some examples of manufactured homes that are capable of supporting rooftop PV. For these facilities, 
LMI homeowners could deploy solar or seek approval from a landlord to do so. For example, see Clean Energy 
Group (2017). 

   Manufactured Housing 
• A resident’s home and land ownership status 

are the key factors for determining PV 
procurement and financing options. 

• Given residents often do not own the land or the 
lot, it is important that the landlord participate in 
on-site PV projects. 

• Policymakers might consider a range of 
financing options to encourage housing 
providers to adopt on-site PV, including: 
o LIHEAP/WAP 
o Third-party leasing/ESA  
o Direct cash incentives 
o Tax incentives 
o PACE. 

• Policymakers interested in financing off-site 
PV for homeowners and tenants should see 
Section 4.4. 
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situation where the manufactured home can support solar, the home’s roof pitch may not 
maximize solar capture; therefore, it still may be more cost-effective to install a ground-mounted 
system. In the event an on-site system is not feasible, a homeowner or tenant may still be able to 
participate in an off-site community solar project. This approach may also be preferable to either 
on-site case, given lower transaction costs and required approvals to deploy PV.  

Given that it is common for a resident to live in a manufactured home community where the 
resident may not own the lot, the home, or both, this section first details the financing pathways 
states could consider to incentivize manufactured housing providers to deploy on-site solar on 
behalf of residents. Then, it turns to the financing options states could select to allow LMI 
residents in manufactured housing to deploy on- and off-site solar without action from the 
landlord. 

4.3.1 Financing Options for Manufactured Housing Providers 
There are examples of manufactured housing providers using existing financing options to 
deploy on-site solar and in some cases directly benefitting LMI residents. As a result, this section 
walks through some of the top financing options available to these landlords and the key 
considerations for state policymakers as it relates to achieving their LMI PV deployment goals.  

These providers share three top financing options with multifamily housing providers: 
LIHEAP/WAP, PACE, and third-party leasing/ESA (see Table 5). The benefits and challenges 
of PACE and third-party leasing/ESA are similar to those outlined in Section 4.2, for multifamily 
housing providers and are not reiterated in detail here. Rather, the key issue remains that, absent 
state activity, there is no clear mechanism to distribute PV benefits between landlords and LMI 
tenants in either PACE or third-party leasing/ESA. There are some differences between how a 
manufactured housing landlord could use LIHEAP/WAP financing as compared to a multifamily 
provider. In the latter case, landlords must commit some of their own capital to the project but 
manufactured housing providers might not do so. These landlords may be treated similarly to 
other single-family home landlords, who just approve the project. Ultimately, the authors could 
not find an in-the-field example where LIHEAP/WAP funding was used in this setting so there is 
some uncertainty regarding how these providers would be treated as related to funding eligibility 
and whether federal WAP dollars can be used for ground-mounted systems. Federal guidance on 
these questions may be helpful before a state considers developing a program relating to 
manufactured housing in their WAP program. If the option is available, it would directly benefit 
the LMI customer and eliminate up-front and ongoing payments much as they do in the single-
family owner-occupied market outlined in Section 4.1.  

In comparison, manufactured housing providers may not be able to access capital refinancing or 
on-bill financing as multi-family housing providers can. First, manufactured housing providers 
may not have access to as much capital as large multifamily housing facilities do or have 
significant operation and maintenance costs that would justify refinancing that may preclude this 
option. Second, it is unclear whether manufactured housing providers qualify for on-bill 
financing; this would depend on the definition of eligible multifamily housing as stipulated in 
state and utility programs. It is possible that manufactured housing providers are excluded in 
these definitions. As a result, both financing options are not included in this section. Rather, this 
section includes two different options used in this market segment: direct cash incentives and tax 
incentives (see Table 6).  
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Table 6. Advantages and Disadvantages of Selected Financing Structures for 
Manufactured Housing Providers 

Financing 
Option 

Advantages Disadvantages 

LIHEAP/WAP • Eliminates the up-front cost to 
landlord and LMI resident. 

• LMI resident receives all the 
benefit of PV adoption at no 
cost. 

• Relies on federal and state funding. 
• DOE approval is required for WAP, while HHS 

approval is required for LIHEAP funds 
• WAP application requirements are significant. 
• Requires significant state implementation 

capacity. 
• WAP imposes spending caps for solar systems. 
• There is uncertainty regarding how to use 

LIHEAP/WAP funds for solar on or near 
manufactured housing. 

• There are no in-the-field examples. 

Third-party 
Leasing/ESA 

• May eliminate up-front cost to 
landlord. 

• Third-party leasing is common 
in the market. 

• May not require state funding. 
• More opportunity to leverage 

tax credits. 

• No clear mechanism to pass PV benefits to LMI 
residents. 

• Developers may not be interested in taking on risk 
in cases of split ownership. 

• Concerns about third-party contract terms. 
• Contract administration and benefit distribution 

can be costly. 

Direct cash 
incentives 

• Reduces up-front cost to 
landlord and LMI resident. 

• LMI residents may capture all 
solar-related benefits. 

• Vermont offers one example of 
how this pathway can be 
successful. 

• This can result in a high cost to the state. 
• These incentives may not cover the whole 

system, so private capital may need to be 
involved. 

• This approach may be most effective for new 
manufactured housing as opposed to retrofitting 
existing homes.  

Tax Incentives • Offsets total cost to landlord. 
• Depending on the incentive 

there is no cost to the state. 
• Incentive may increase the 

economic viability of the project. 

• No clear mechanism to pass PV benefits to LMI 
residents. 

• May need to be coupled with other financing 
options. 

• Subject to tax incentive availability. 

PACE • Lowers or eliminates up-front 
cost to landlord. 

• Some success stories exist and 
might serve as models. 

• No clear mechanism to pass PV benefits to LMI 
residents. 

• Approval and contract administration processes 
take time and resources. 

• Possibly unfavorable financing terms. 
• Likely requires state funding support. 
• New legislation or policy to allow participation 

may be necessary. 

Direct cash incentives have been used in at least one instance to install PV on manufactured 
homes: the McKnight Lane Affordable Housing Development (McKnight Lane) in Vermont. 
The state of Vermont partnered with a manufactured housing provider and contributed about 
$1.1 million or 30% of the capital investment for 14 new manufactured homes that incorporated 
solar and storage systems (Clean Energy Group 2017). The homes will produce more energy 
than they consume over the course of the year and reduce LMI customer utility and rent 
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payments. The benefit of this approach is that it eliminates the up-front cost for LMI customers 
and solar benefits are passed directly to the customers through lower rent. As a result, the 
McKnight Lane project could serve as a framework for projects in other states. A key challenge 
with this approach is that it can require significant state funds and potentially legislative 
approval. Even with this support, the McKnight Lane project also required additional federal and 
private investment. Finding willing partners can take time and resources.  

Tax incentives may be available to certain manufactured housing providers with significant tax 
liabilities, which could encourage these providers to adopt PV. Huntington Shorecliffs, a 
manufactured housing provider, plans to leverage the federal investment tax credit (ITC) to 
install a PV system on common-area roofs and carports at a development in Huntington Beach, 
California (CleanFund 2017). Huntington Shorecliffs has also partnered with CleanFund, to 
provide PACE financing for the project. The benefit of this approach is there may be no cost to 
the state. The challenge here is that tax incentives may need to be coupled with other financing 
options, as this example suggests. In addition, it is unclear how LMI tenants will benefit, if at all, 
from the installed system. Finally, the financial support offered by tax incentives is subject to 
applicable tax incentive step downs and expiration dates. For example, the federal ITC for solar 
is scheduled to phase down from 30% in 2017 to 10% in 2022.22 To encourage providers to 
deploy PV and share benefits with LMI residents, they could consider adopting their own tax 
incentives or providing programs designed to encourage landlords to share solar benefits with 
LMI residents in parallel to existing credits. 

4.3.2 Financing Options for Manufactured Housing LMI Residents 
In the event an LMI homeowner also owns the lot, he/she may have the ability to deploy on-site 
solar without a landlord’s approval. If this is the case, these homeowners might have access to 
the same financing options outlined in Section 4.1 for single-family homeowners with two key 
caveats for states. The first relates to LIHEAP/WAP. Though rooftop systems have been 
installed using WAP funding in Colorado, as of this writing neither source of funding has been 
used to deploy ground-mounted solar for manufactured housing. As a result, there is no existing 
guidance or examples that can be used as models for interested states. In addition, older 
manufactured housing may not be able to support rooftop PV, so ground mounted projects may 
be necessary. This could add a layer of implementation complexity to state programs, while also 
limiting the potential market because many homeowners may not own the lot.  

Second, the individual could work with the landlord to install a ground-mounted system if the 
LMI resident rents the manufactured home, the lot, or both. This would spur the same kind of 
challenges as outlined in Section 4.2.2 for single-family renters. Given the uncertainties and 
complexities associated with serving LMI homeowners in manufactured housing, these residents 
may more easily be served by community solar. The top financing options for this pathway are 
described below in Section 4.4.  

                                                 
22 See “Business Energy Investment Tax Credit (ITC)” at http://programs.dsireusa.org/system/program/detail/658.  

http://programs.dsireusa.org/system/program/detail/658
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4.4 Community Solar 
A variety of LMI tenants may be precluded 
for procuring on-site solar, but they may be 
able to participate in community solar 
projects. These projects may also be of 
interest to LMI homeowners for a variety of 
reasons such as an unsuitable roof for PV, 
lower costs for PV adoption, and 
outsourced responsibility for operation and 
maintenance. As a result, state 
policymakers may wish to consider 
financing programs that focus on 
community solar as a means to address the 
LMI market more broadly.  

Two of the key barriers to LMI 
participation in community solar projects 
are the up-front cost and long-term 
commitment. According to the Smart 
Electric Power Alliance (SEPA), 73% of 
community solar projects required an up-
front payment in 2015 (Chwastyk and 
Sterling n.d.). LMI customers typically 
cannot afford to make up-front payments to 
participate, which is one reason why 
participation is limited. In addition, LMI 
customers may be concerned with entering into complex, long-term solar contracts that may not 
guarantee cost savings or include high exit fees.  

Some states have established financing options to address cost barriers for participants by 
providing financing directly to the customer. In this scenario, states can be more assured that the 
LMI resident receives the full benefits of their subscription. In other cases, states have designed 
financial incentives to encourage developers to pursue LMI customers. Here, it is more difficult 
to ensure LMI residents benefit, depending on the financing option used. This section discusses 
each of these pathways in turn.  

4.4.1 Financing Options for Community Solar LMI Participants 
This section describes five leading financing approaches states could use for community solar 
participation to achieve their deployment goals. Table 7 summarizes the key advantages and 
disadvantages of each approach.  

    Community Solar 
• The two key barriers to LMI participation in 

community solar projects are up-front cost 
and long-term commitment. 

• Policymakers can address the cost barrier by 
providing financing directly to LMI 
participants or project developers. 

• Policymakers considering participant 
financing could pursue: 
o On-bill financing 
o Loans 
o Direct cash incentives 
o Tax incentives 
o LIHEAP/WAP. 

• Policymakers considering developer 
financing could pursue: 
o Direct cash incentives 
o Production incentives 
o Tax incentives 
o Crowdfunding 
o Net metering. 
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Table 7. Advantages and Disadvantages of Selected Financing Structures for LMI 
Participants in Community Solar 

Financing 
Option 

Advantages Disadvantages 

On-bill Financing • Reduces or eliminates up-front cost to LMI 
resident. 

• May not require state funding. 
• Many utilities have experience with this 

financing structure from energy efficiency 
programs. 

• New programs may require 
legislative approval. 

• Utilities may be reluctant to serve 
as lenders. 

• Programs may be capped. 
• Loan must be repaid despite PV 

system performance. 
• May not result in day-one savings 

for LMI residents. 

Loans • Significantly reduces or eliminates up-front 
cost to resident. 

• May open up private capital markets if state 
loan loss reserve program is in place 

• Low-interest loan programs may 
require the involvement of the state. 

• Higher cost to taxpayers than some 
other options. 

• LMI residents must pay interest that 
can limit benefits. 

• LMI residents may avoid loans for 
nonessential purchases. 

• Loan must be repaid despite PV 
system performance. 

• Loan terms may still not be 
favorable enough to warrant LMI 
participation. 

Direct Cash 
Incentives 

• Can reduce or eliminate the up-front cost as 
well as ongoing payments. 

• Some model programs are in place. 
• Can encourage developers to seek LMI 

subscribers. 

• Requires significant state 
investment. 

• May require legislative approval. 
• May not cover full cost of resident 

participation. 

Tax Incentives • Third-party access (typically banks) to tax 
incentives may reduce or eliminate up-front 
cost payments. 

• One example of this approach has been 
successfully deployed. 

• Relies on private investment. 
• Does not require legislative approval. 

• Relies on voluntary action of third-
parties such as banks. 

• May be an unreliable source of 
funding. 

• Solar projects must compete with 
other funding priorities. 

LIHEAP/WAP • Eliminates the up-front cost to LMI resident. 
• LMI resident receives all the benefit of PV 

adoption at no cost. 

• Relies on federal and state funding. 
• DOE approval is required for WAP 

funds. 
• WAP application requirements are 

significant. 
• Requires significant state 

implementation capacity. 
• Limited in-the-field examples. 
• Housing provider must commit 

capital to the projects. 
• Providers may wish to pursue other 

more favorable financing options. 
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On-bill financing has been used on a limited basis to provide LMI customers with access to 
community solar. One example is a project developed by Grand Valley Power Cooperative and 
GRID Alternatives in Colorado that allows an on-bill financing option for LMI customers 
(Kaufmann 2015). In 2015, the program had limited participation (< 50%), which may be a result 
of the extra cost in the early years of the program. The program applies a $15 fixed charged each 
month for the first five years of a customer’s participation, while the community solar system 
provides $4 per month in bill credits (Grand Valley Power Cooperative N.d.). After the first five 
years, the customer stops paying the $15/month fee and continues to receive the bill credits.  

This approach may be acceptable for moderate-income customers, while lower-income 
customers may not be willing or able to afford the higher costs in the near term. For this reason, 
on-bill financing structures that foster more widespread LMI adoption may need to ensure 
savings at the outset for participants. Ensuring savings from the outset may be difficult and 
require some state or other third-party involvement to reduce costs.  

As is the case with other on-bill financing programs, states may also need to adopt legislation to 
enable this to be an option for either on- and off-site PV projects. If a program is launched, states 
might not be required to commit significant time and resources towards administration, given 
that utilities would likely manage the programs. However, utilities may be concerned with 
serving as a lender and devising new billing systems, which could influence deployment.  

Low-interest loans have also been used by some states to help LMI community solar 
participants cover the up-front subscription cost. For example, Massachusetts has a Solar Loan 
Program that provides lower interest loans than the private market and will pay down 20%–30% 
of the project cost for LMI customers, depending on the customer’s median income 
(Massachusetts Department of Energy Resources 2015). Loans will reduce the up-front cost of 
the system, but attention must be paid to the ongoing loan payments and the bill credits that an 
LMI customer receives. If the loan payments meet or exceed solar related bill credits, the LMI 
customer may not be able to afford to invest in a subscription. Even under favorable terms, LMI 
customers may still be hesitant to take a loan for a nonessential expenditure. This hesitancy could 
require states to make investments in educating potential LMI customers.   

There are some benefits to the state from adopting loan programs relative to other options. For 
example, loan programs that leverage at least some private capital, may cost less than direct cash 
incentive programs. The state may encourage more private investment through developing a loan 
loss reserve backstop, as is the case in Massachusetts.23 However, high customer default rates 
would increase costs to the state, through payments to lenders from loan loss reserve accounts. In 
addition, there are limits on the total investment that the state can support, as is the case with 
direct cash incentives, which can limit the impact of this program. Finally, though states may 
partner with private banks, loan programs may still require significant state resources for 
oversight and implementation.  

Direct-cash incentives have also been used to incentivize LMI customer participation in 
community solar projects. For example, Rhode Island has allocated $600,000 to support $500 

                                                 
23 A loan loss reserve account can be used to offset losses from defaulted loans (Massachusetts Department of 
Energy Resources 2015).  
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grants for each LMI customer that participates in a community solar project and $300 for all 
other residential customers (Rhode Island Commerce Corporation 2017). These grants are used 
to offset subscription fees. This and other cash incentives could be used to reduce the up-front 
cost as well as ongoing payments for eligible LMI customers. The key challenge with this 
approach is that it requires state funds and thus may require legislative approval. In addition, it 
may be difficult to determine how much of a cash incentive is necessary to foster LMI resident 
participation, and maintain subscriptions after grants are fully paid out. There are also significant 
cost and administration requirements for the state to administer direct cash incentive programs.  

Tax incentives, particularly incentives to private banks may be another option for financing LMI 
customer participation in community solar. Some banks may be interested in funding LMI 
subscriptions in community solar as a means to fulfill their Community Reinvestment Act 
obligation to serve the needs of borrowers in their communities.24 If banks donate community 
solar shares to LMI subscribers, they may apply for a tax deduction or include the project in their 
broader community reinvestment portfolio. For example, Alpine Bank in Colorado purchased a 
25-kilowatt subscription at a solar array located in Summit County and donated the PV 
generation to Summit County’s Family and Intercultural Resource Center (Reuter 2016). The 
bank also used that donation to offset its tax liabilities (Mendelsohn 2016). The center uses the 
proceeds from the project’s generation to subsidize the energy bills of LMI families. This 
approach has three key benefits: it eliminates the up-front and ongoing costs for LMI customer 
participation, relies on private capital for the investment, and does not require state legislative 
activity. The fundamental challenge is that this approach relies on voluntary action from private 
lenders and thus may not be a reliable funding source. States could play a role in encouraging 
local and regional banks to consider financing more LMI projects in their states. 

LIHEAP/WAP funds may potentially be used to support LMI customer participation in 
community solar. 15% of a state’s LIHEAP funds may be used for weatherization projects. 
However, these funds cannot be used for projects that constitute new construction, so it may not 
be possible to finance a new community solar project.25 The remaining 85% of federal LIHEAP 
funds are used to offer energy bill assistance to LMI customers. It might be possible that these 
funds could be used to pay for monthly LMI subscriptions to existing projects. However, 
LIHEAP funds have not yet been used for a community solar subscription.  

In comparison, WAP funds could potentially be used to cover the up-front cost of community 
solar subscriptions, but federal dollars have not been used in this way to date.26 If community 
solar projects are eligible for either funding source this financing approach offers some of the 
same benefits as in other contexts., However, opening this pathway would require significant 
time and resources. 

                                                 
24 See “Community Reinvestment Act: Interagency Questions and Answers Regarding Community Reinvestments 
Guidance (12 CFR Part 345)” at https://www.gpo.gov/fdsys/pkg/FR-2016-07-25/pdf/2016-16693.pdf.  
25 Recall, LIHEAP dollars can be used for retrofitting an existing home with rooftop PV. 
26 California plans to use state cap and trade dollars to launch a weatherization-based community solar pilot 
(California Department of Community Services and Development 2017). This program might serve as a model for 
how states could use federal weatherization dollars to deploy community solar for LMI residents. 

https://www.gpo.gov/fdsys/pkg/FR-2016-07-25/pdf/2016-16693.pdf
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4.4.2 Financing Options for Community Solar Developers 
Outside of financing individual subscriptions for LMI participants, states have also created 
financial incentives for community solar developers to pursue LMI customers. This section 
discusses five top financing approaches to encourage community solar through incentives to 
providers. Table 8 summarizes the advantages and disadvantages of each approach.  

Table 8. Advantages and Disadvantages of Selected Financing Structures for 
Community Solar Developers 

Financing 
Option 

Advantages Disadvantages 

Direct cash 
incentives 

• May reduce up-front costs to developer 
and LMI subscriber. 

• May foster private developer interest or 
collaboration. 

• Significant cost to state. 
• Potential funding volatility. 
• May require legislative approval. 

Production 
Incentives 

• May incentivize third-party developers to 
subscribe LMI customers. 

• This could result in lower up-front costs for 
LMI customers and less impact on other 
non-LMI subscribers. 

• May require significant state funding. 
• Incentives may not be high enough to 

encourage developers to reach out to 
LMI customers. 

• Program caps if met could limit future 
LMI participation. 

Tax Incentives • Reduces the cost of a community solar 
project.  

• May not require state investment. 

• Existing federal incentives do not 
require LMI participation in projects. 

• There are no examples of this 
approach being used. 

• Other incentives to support LMI 
participation may be necessary. 

Crowdfunding • Relies on private, largely non-investor 
capital. 

• Does not require state funding. 

• Relies on voluntary capital. 
• Funding may be unreliable. 
• It may only be appropriate for certain 

projects. 

Net Metering • Could encourage developers to seek LMI 
customer participation. 

• Net metering has not been used to 
incentive LMI participation in 
community solar. 

• Higher net metering credit could have 
impacts on other ratepayers 

• Likely requires legislative approval 
• Incentive may not be enough to spark 

developer interest or LMI participation 
• Programs may be capped 

Direct-cash incentives have been developed by states to deploy community solar for LMI 
customers. The most notable example is the $1.2 million grant from the Colorado Energy Office 
(CEO) to GRID Alternatives in 2015 for LMI community solar demonstration projects (Phelan 
2015). The grant required a 2:1 partner match from participating utilities. Six community solar 
projects have been constructed across six electric cooperatives in the state of Colorado (Colorado 
Energy Office 2017). Subscriptions are offered to eligible LMI customers at no cost, and those 
customers receive bill credits to reduce their energy burden. The benefit of this arrangement is 
the elimination of the up-front cost for LMI participants and projects that are exclusively used to 
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meet LMI customers. However, the use of substantial subsidies has significant cost to the state. 
In addition, once the grant money is used, it is unclear that community solar developers will 
continue to pursue LMI customers, thereby limiting the market potential for this approach.  

Production incentives have also been used to incentivize LMI participation in solar projects. 
For example, the proposed Solar Massachusetts Renewable Target would include an added 
incentive for LMI participation in community solar projects.27 These incentives may defray some 
of the costs to developers to include LMI participants in solar programs and increase 
participation. However, this option also comes with increased costs to the state and may be 
subject to incentive expenditure caps. In addition, it is unclear whether the value of the adder 
would cover the full cost of LMI participants or if some of these costs might be spread across 
other participants in the project.   

Tax incentives and specifically those tailored to fostering economic development in LMI 
communities, such as the federal New Markets Tax Credit, could also be used to support 
community solar projects. The New Markets Tax Credit provides investors a 39% tax credit for 
qualifying economic development expenses in census tracts with a poverty rate over 20%.28 This 
tax credit could be used to encourage developers to construct projects in LMI communities and 
potentially subscribe LMI customers. Moreover, this incentive in particular does not require state 
investment. Though this tax credit has been used to deploy solar (U.S. Department of Treasury 
2011), we could not find in-the-field examples of its use for community solar. Ultimately, 
relying on this federal incentive would not require any state investment. However, the developer 
would also not be required to subscribe LMI customers. Thus, additional state financing or 
incentives to support LMI participation may be necessary.  

Crowdfunding may be another option to encourage a community solar developer to construct an 
LMI project. Though crowdfunding has not been used for a community solar project to date, it 
has been used for installing rooftop PV on Serenity House, a community-outreach center in a 
LMI neighborhood in North Philadelphia (Serenity Soular N.d.). The Serenity House, partnered 
with RE-volv, a company that specializes in crowdfunding for solar projects (RE-volv N.d.). It is 
possible that a similar approach could be used to pay developers to construct community solar 
projects that serve LMI customers. The benefit is that it does not rely on state funding, does not 
require legislative approval, or other state resources. The key drawback here is that 
crowdfunding is voluntary and funding is unreliable; therefore, crowdfunding may not achieve 
widespread access to solar for LMI customers.  

Net metering programs could also be structured to encourage community solar developers to 
pursue projects with LMI subscriptions. For example, Mississippi includes a $0.02 per kilowatt-
hour adder for certain LMI customers to enroll in net metering programs offered by Entergy 
Mississippi and Mississippi Power. 29 Other states could use a similar approach in their net 

                                                 
27 See “225 CMR: Department of Energy Resources: 225 CMR 20.00: Solar Massachusetts Renewable Target 
(Smart) Program” at http://www.mass.gov/eea/docs/doer/rps-aps/225-cmr-20-00-draft.pdf.  
28 See “New Markets Tax Credit Program” at https://www.cdfifund.gov/programs-training/Programs/new-markets-
tax-credit/Pages/default.aspx.  
29 These utilities are no longer required to offer this incentive after the first 1,000 customers enroll. See the NC 
Clean Energy Technology Center’s “Net Metering, Program Overview” at 
http://programs.dsireusa.org/system/program/detail/5841.  

http://www.mass.gov/eea/docs/doer/rps-aps/225-cmr-20-00-draft.pdf
https://www.cdfifund.gov/programs-training/Programs/new-markets-tax-credit/Pages/default.aspx
https://www.cdfifund.gov/programs-training/Programs/new-markets-tax-credit/Pages/default.aspx
http://programs.dsireusa.org/system/program/detail/5841


33 
This report is available at no cost from the National Renewable Energy Laboratory at www.nrel.gov/publications. 

metering programs to incentivize LMI customer participation in community solar programs. This 
incentive could be shared with developers to further reduce the costs to acquire LMI customers. 
Another consideration is that the net metering incentive may not be enough to encourage 
developers to seek LMI customers and program participation may be capped.  
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5 Summary Matrix of Financing Options 
Each LMI housing type has unique characteristics that influence the type of financing options 
that may be best to foster on-site or community solar projects. Depending on the context, the 
most appropriate financing options may be directed at residents, landlords, or community solar 
project developers.  

Table 9 summarizes the top financing options by resident or building provider for the various 
housing types based on those that provide the most impact on LMI residents. The impact of 
financing options is not equal nor is the state cost to implement them. To get a sense of these 
tradeoffs, we discuss the financing options that rose to the top most frequently in our study.   

Table 9. Comparison of First Tier Financing Options by Resident, Housing 
Provider, or Developer (in yellow) 
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LIHEAP/WAP and direct cash incentives are among the top financing options across four of the 
five categories in  Table 9. LIHEAP/WAP-supported projects can offer the most direct benefit to 
LMI customers, as these programs are designed such that an LMI resident does not pay for the 
investment but enjoys the full benefit of the PV system. Direct cash incentives are also attractive 
financing options that can be used to achieve the same goal. However, both programs require 
significant investments from the state to implement. 

Three other financing options— on-bill financing, tax incentives, and third-party leasing/ESA —
are among the leading options across housing types (see Table 9). On-bill financing (where the 
up-front cost is eliminated and future payments are derived from savings) is appealing because it 
does not require any investment by the LMI resident. Third-party leasing/ESA might also be 
structured in this way and might allow for residents to benefit from tax incentives indirectly. 
Finally, tax incentives may be most appropriate for building owners or third-parties to facilitate 
LMI solar adoption as opposed to being used by residents themselves. Each of these options may 
require less direct involvement by the state in implementation than other options, but the state 
may need to be involved to ensure LMI residents can effectively access these financing options. 

Finally, loans and PACE are among the top financing options for multifamily or manufactured 
housing. These two financing options reduce the up-front payment for LMI customers, but they 
may require ongoing payments with interest that could be burdensome. The loan terms, 
particularly for PACE, can also reduce the benefit that LMI residents receive from their 
investments because of higher financing costs. Low interest loan programs can offer more 
desirable financing for LMI customers, but often require more subsidies from the state.  

Though the focus of this report is on the top financing options for residents and affordable 
housing providers, in reality, LMI projects rely on a variety of financing options for deployment. 
For example, Colorado’s LMI rooftop PV program leverages WAP and LIHEAP dollars as well 
as production and direct cash incentives. Moreover, it is not uncommon that a third-party 
leasing/ESA contract would leverage available net metering credits and tax incentives. Thus, a 
project’s individual context may dictate what types of incentives are most appropriate. 

Given that multiple types of incentives may be needed to drive LMI solar deployment, Table 10 
lists the top tier financing options discussed in detail in this report, as well as the other financing 
tools that could be used in each housing category. The table shows that most of the financing 
options discussed in Section 2 could be applied across all categories, with a few exceptions. For 
example, capital refinancing is reserved for large multifamily housing providers and community 
solar developers are precluded from a variety of financing options that are tailored specifically to 
residents or landlords.  
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Table 10. Comparison of Financing Options by Resident, Housing Provider, or 
Developer 

 

In summary, a variety of financing options are available to support LMI adoption of on-site PV 
or community solar. The most effective financing strategies can depend on a resident’s 
homeownership status, housing type, and presence of other LMI subsidies. Typically, the top 
financing options also require significant investment from the state. As a result, policymakers 
may need to weigh these tradeoffs in relation to achieving their LMI PV deployment goals.   
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