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Executive Summary

This report examines relatively new, innovative financing methods for residential photovoltaics
(PV) and compares them to traditional self-financing methods. It provides policymakers with an
overview of residential PV financing mechanisms, describes relative advantages and challenges
between the various financing mechanisms, and analyzes differences between them where data is
available. Because these innovative financing mechanisms have only been implemented in a few
locations, this report can help enable their wider adoption.

The financing mechanisms currently available to homeowners are grouped into three categories:
(1) traditional self-financing, (2) third-party ownership options, and (3) utility and public
financing. Self-financing options are widely available across the United States. They include
cash purchases, home equity loans (HEL), home equity lines of credit (HELOC), and cash-out
mortgage refinancing (COMR). Power purchase agreements (PPAs) and solar leases are the two
private sector third-party ownership options. State and local governments and utilities provide a
variety of financing options, with the three primary prototypes being utility financing, public
loans (i.e., credit-enhanced and revolving loans), and property assessed clean energy (PACE)
financing. Although the focus of this report is financing options for PV, many of these financing
options may also be used to procure other types of residential renewable energy or energy
efficiency improvements.

PACE is not an option for most homeowners at this time due to the Federal Housing and Finance
Administration (FHFA) and the Office of the Comptroller of the Currency’s safety and
soundness concerns regarding underwriting criteria for borrowers in PACE jurisdictions. One of
the major concerns surrounds the PACE priority lien that is ahead of mortgage and other lenders’
debt. The Federal Deposit Insurance Corporation and National Credit Union Administration have
also expressed concerns. The FHFA, specifically, directed the federal mortgage entities to
undertake stricter underwriting in districts with PACE (see Section 1.2 for details), which
resulted in the suspension of most residential PACE programs.

Currently, the FHFA faces lawsuits regarding PACE. There could be legal or regulatory
solutions that would allow PACE. PACE is included in this analysis because the future of the
model is uncertain, analysis comparing PACE to other mechanisms is limited, and some
localities are pushing forward with PACE or PACE-like programs despite effective
moratoriums.' This report could help inform future policy decisions regarding PACE.

Policymakers interested in supporting PV in their jurisdiction could consider the various
financing options, evaluate those that make the most sense for their constituents, and choose how
to support the mechanism(s) that best fits their needs. The following list highlights the primary
financing mechanisms for residential PV installations and key conclusions determined in

this report:

e Cash purchases are the least expensive option in terms of total dollars spent to
acquire PV as no financing costs or solar finance company fees are incurred.

! Sonoma County, California, is one PACE program going forward with its residential assessments, following a brief
stoppage (Sonoma 2010a).



However, the upfront cost of a PV system is significant and likely a barrier for most
households. Additionally, the homeowner will need a sufficient federal tax liability
($11,115 in this report’s example) to take full benefit of the federal investment tax
credit (ITC) (See Section 2.1 for more details).

Traditional self-financing, including HELs, HELOCSs, and COMR are provided
by banks and credit unions across the country and therefore are likely the most
available options for homeowners. However, access to self-financing requires that
homeowners have good credit, enough equity in their home to finance the system, and
preferably, a home in an area with stable property values. Similar to a cash purchase,

homeowners must also determine whether they can take full benefit of the
federal ITC.

Solar PPAs and solar leases enable homeowners to benefit from commercial tax
incentives available for solar—the ITC and the Modified Accelerated Cost Recovery
System (MACRS)—by partnering with a third-party solar provider. By making
efficient use of tax incentives, third-party ownership can be cost competitive with
local retail electricity rates. Solar PPAs and leases are only widely available in
markets with:

o Favorable interconnection and net-metering policies
o Legal or regulatory clarity for third-party solar ownership models
o Local financial incentives.

Utility loans are a low-cost financing option that can either be an on-bill loan or
meter-attached (i.e., secured to the meter/electric service). However, only
homeowners who are customers of utilities that provide or participate in financing
programs can access these loans. While there are many utility financing programs for
energy efficiency and other types of improvements, only a few consider PV to be an
eligible improvement.

Credit enhancements combine third-party capital from banks or credit unions with
public-sector support to encourage lending for solar. Credit-enhanced programs
include loan loss reserves, subordinated debt, and interest rate buy-downs.

o A loan loss reserve is a fund that backs a pool of loans up to a project-specific
amount, thereby reducing the loans’ risk profile (Kubert and Sinclair 2011).
This allows the lender to underwrite loans that might not be affordable or
available on the private market. Borrowers benefit from access to more
attractive financing terms than would otherwise be available. Loan loss
reserve funds can also be combined with other financing programs, such as
PACE and revolving loans.

o State and local governments can provide subordinated debt as part of the
capital available for a solar loan program. The private lender provides the
remaining principal and takes a senior lien position. In the event of a default,
the state/local government takes the first loss on the subordinated debt before
the private lender absorbs any losses. Similarly to loan loss reserves,
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subordinated debt reduces the risk profile of a loan and improves a borrower’s
ability to take on affordable debt.

o Interest rate buy-downs are not technically a credit enhancement as they do
not improve a borrower’s risk profile. However, interest rate buy-downs do
improve the affordability of a loan and the borrower’s ability to repay.

Revolving loan funds are typically established by a state or local government or
utility and are ideally replenished as loans are repaid. Revolving loan funds often
provide low interest rates, greater accessibility due to flexible underwriting
guidelines, and extended loan terms.
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1 Introduction

Homeowners who procure solar photovoltaic (PV) energy can benefit from on-site generation in
a number of ways, including:

Saving money by producing their own power or buying directly from the producer at
a rate lower than what they pay for retail electricity from their utility

Locking in a fixed electricity bill expense for up to a 20-year period
Using electricity from a zero-emissions fuel source

Potentially increasing the value of their home (adapted from DOE 2010; Hoen et
al. 2011).”

This report examines the primary tools available to homeowners for procuring PV energy. This
research builds upon the following resources:’

Homeowners Guide to Financing a Grid-Connected Solar Electric System (DOE
2010)

Solar Photovoltaics Financing: Residential Sector Deployment (Coughlin and Cory
2009b)

Guide to Energy Efficiency and Renewable Energy Financing Districts for Local
Governments (Fuller 2009)

Solar Leasing for Residential Photovoltaic Systems (Coughlin and Cory 2009a).

In this report, the procurement options are grouped into three general categories: (1) traditional
self-financing, (2) third-party ownership, and (3) utility and public program financing, as shown

in Table 1.
Table 1. Solar Procurement Options

Traditional Self-Financing Third-Party Ownership Utility and Public Financing
e Cash purchase e Power purchase agreement o Utility financing (including on-
e Home equity loan (HEL) (PPA) bill and meter-secured)
e Home equity line of credit e Solar lease ¢ Public financing (including

(HELOC) credit-enhanced and revolving
¢ Cash-out mortgage refinancing loans)

(COMR) ¢ Property assessed clean

energy (PACE) financing

Self-financing is widely available from a number of banks and credit unions across the United
States, allowing homeowners to borrow against their accrued equity. In the last five years, a
number of financing innovations have developed in the marketplace, including solar power
purchase agreements (PPAs) and leases. Under these models, private industry solar finance

2 Whether a homeowner sees an increase in its home’s value will depend on the specifics of the situation.
? Additional useful resources are included in Appendix A.



companies provide solar electricity or solar equipment with no/low upfront costs. In addition to
innovative private financing, utility and public PV loan programs provide additional creative
financing solutions, the availability of which will depend on state laws and regulations, as well
as program-specific rules. With the exception of the PPA and solar lease, all of these options
may be possible for other types of clean energy improvements, including energy efficiency
improvements.

In addition to procuring solar for sole use on their property, homeowners (as well as renters) can
participate in community solar programs where they are available. Community solar programs
provide a means for those who lack the financial resources to procure an entire system, live in a
home with a poor solar resource, or rent a house or an apartment where solar is not an option to
take advantage of PV electricity benefits (Coughlin and Cory 2009b). Community solar
programs vary widely and allow for participation in a number of ways, including (1) investing
directly in a project or (2) paying a subscription fee to receive a credit to their utility bill as
“virtual net metering.”” Homeowners also have the option to participate in “group-buy”
programs to aggregate purchases of systems or third-party ownership contracts.” These
community solar programs are not covered in this report.

1.1 Policy Factors Impacting the Availability of Solar Financing and Energy
Purchase Models
There are several factors that influence the availability and affordability of procuring solar
energy for homeowners in the United States.® First, favorable interconnection and net-metering
policies need to be in place. Interconnection policies that support PV development either have
high capacity caps or no caps at all (for each system and for all the systems in aggregate).’ Net
metering allows PV system owners to receive credit for excess generation that is fed back into
the grid. Appendix C contains maps of recent interconnection and net-metering policies.®

Second, there is the 30% investment tax credit (ITC) offered by the federal government that
homeowners can either use directly (e.g., self-financing, utility, or public program financing) or
indirectly (e.g., third-party ownership). To make use of the tax credit directly, a homeowner
would need to pay enough taxes to write off a portion of the liability and therefore receive the
benefit. A homeowner who either self-finances or uses a public or utility program can file for the
federal ITC to reduce the net installed cost of the PV system, but it is not received until the

* Community solar is not covered in this report; for more information, see “A Guide to Community Shared Solar:
Utility, Private, and Nonprofit Project Development,” U.S. Department of Energy, 2012.
http://www.nrel.gov/docs/fy120sti/54570.pdf.

> See Appendix B for more information.

% In addition to financing options and incentives, homeowners should also consider a variety of other factors,
including the availability of roof or land space, shading, solar insolation, solar access laws, and homeowners’
association laws, which are outside of the scope of this report. The In My Backyard (IMBY) solar calculator
(http://www.nrel.gov/eis/imby/about.html) provides an estimate of solar production based on system size, location,
and other variables. The Database of State Incentives for Renewables and Efficiency (DSIRE) provides information
on solar access laws (http://www.dsireusa.org/incentives/index.cfm?SearchType=Access& &EE=0&RE=1); consult
your homeowners’ association about other restrictions.

" Interconnection caps are intended to address issues that can arise from high levels of additional electricity added to
the grid resulting from an aggregation of many residential systems. Individual smaller systems (e.g., 10 kW) would
not significantly impact the function of the distribution system.

¥ For an additional explanation of the importance of net metering on PV system economics, see Coughlin and

Cory 2009b.
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following year. Therefore, the homeowner will still have to finance the full installation cost
(minus any other rebates) until the tax credit is received. Depending on their tax liability, a
homeowner may need to carry the tax credit forward across multiple years until it is fully
utilized.

Third, in states with existing incentives, homeowners may be eligible for rebates, production-
based incentives (PBIs), and renewable energy certificates (RECs). Rebates reduce the upfront
cost of the system, while PBIs (including feed-in tariffs) provide a cash in-flow over a certain
number of years (e.g., 5 to 10) that reduces the payback period of the system. Similar to the
federal ITC, eligible homeowners may be able to use a rebate to reduce the total amount of the
loan they take out when self-financing or participating in a utility or public-financing program.
In states with REC purchasing programs, homeowners could receive an upfront payment for all
estimated RECs or they can receive payments over time, as the RECs are generated, similar to a
PBI. With current solar system prices, solar finance companies offering third-party PPAs and
leases often need additional state or local incentives to be able to provide homeowners with solar
electricity prices (or solar lease rates) that are competitive with the local electricity rates that the
homeowner pays to its utility. Appendix D contains a map of current state financial incentives.’

Because many homeowners are not able to make use of the tax credit and because there is an
additional depreciation (MACRS) tax benefit available only to commercial PV system owners, '’
private industry has developed two models to monetize the tax credits and pass a portion of the
savings along to homeowners: the third-party PPA and solar lease.'' These models are discussed
in further detail in Section 3.

1.2 Notice on Property Assessed Clean Energy Financing

All solar energy procurement mechanisms are currently available in many markets, with the
exception of PACE financing, which is relatively rare. Residential PACE is under an indefinite
suspension due to federal mortgage regulator concerns expressed by the Federal Housing
Finance Authority (FHFA) as well as concerns expressed by the Office of the Comptroller of the
Currency, the Federal Deposit Insurance Corporation, and the National Credit Union
Administration regarding the safety and soundness of PACE programs.

Specifically, the FHFA, which oversees Fannie Mae, Freddie Mac, and the Federal Home Loan
Banks, released a letter in July 2010 instructing the lenders to undertake actions to address the
safety and soundness concerns by adjusting underwriting criteria for borrowers in PACE
jurisdictions. Because Fannie and Freddie own over 50% of the nation’s home mortgages, the
regulations enacted by them have significant sway on the mortgage markets (Zimring et al.
2010). As a result, most residential solar PACE finance programs are under a practical indefinite
moratorium, with Sonoma County, California, being the notable exception (Sonoma 2010a).

® Coughlin and Cory (2009b) provide additional discussion of various incentives, including cash incentives, RECs,
and state tax incentives; however, specific policy information may no longer reflect current policy/incentive levels.
' MACRS allows owners of certain types of capital investments to claim an accelerated tax deduction due to capital
depreciation. See DSIRE at http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US06F&re=1&ee=0
for more information.

' For additional information on the 30% federal tax credit, see the DSIRE “Residential Renewable Energy Tax
Credit” website at http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US37F.
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However, PACE programs for commercial businesses continue to be offered as they do not face
the same regulatory constraints. '

The FHFA currently faces lawsuits on the matter from a number of entities. In addition to legal
actions to re-enable PACE, the possibility of legislative and regulatory solutions exists as well.
But unless a resolution is reached, PACE financing will not be an option for most homeowners.
To determine whether to support PACE or PACE-like programs, policymakers should
understand how PACE financing compares to other solar financing mechanisms that are
available to homeowners. For this reason, analysis of PACE financing is included in this report.

1.3 Report Structure

Section 2 includes descriptions of each of the traditional self-financing mechanisms and a
quantitative and qualitative comparison of the options. Section 3 focuses on residential PV
financing innovations through a discussion and qualitative comparison of the solar PPA and
lease options. Utility, public (e.g., revolving loans and credit enhancements), and PACE
financing are described in Section 4 with a qualitative comparison of these three options. Section
5 provides a summary description of all the financing mechanisms discussed in this report and
conclusions.

12 For more information on why PACE financing continues to be available to commercial borrowers, see Zimring et
al. 2010.



2 Traditional Self-Financing Options for Homeowners

Self-financing has been the traditional method for homeowners to finance a PV system
(Coughlin and Cory 2009b). Self-financing options are also the most widely available because
they are not restricted to certain markets or political boundaries, as is the case with third-party
ownership models and utility and public financing programs. However, the ability of
homeowners to access self-financing will depend greatly on the availability of cash for a direct
purchase or their credit rating and existing home equity for the standard home-equity-based
financing options.

The following subsections include brief descriptions, examples, and qualitative analyses of the
primary PV procurement options available to homeowners that include cash purchases, home
equity loans (HELSs), home equity lines of credit (HELOCS), and cash-out mortgage refinancing
(COMR). A comparative quantitative analysis is provided in Section 2.3.

2.1 Cash Purchase

An average-sized residential PV system (5.7 kW-DC) costs roughly $37,050 before tax
incentives and excluding sales tax.'® After the 30% ITC is taken into account, the cost of an
average-sized PV system falls to $25,935. To take advantage of the tax credit, homeowners must
have a significant federal tax liability ($§11,115 in this example). Although many homeowners
may not have enough tax liability to take the tax credit in the first year, it is possible to carry the
tax credit forward over multiple years.'

Cash Purchase Cost Example:
$37,050 (market price)
Net Cash Purchase Cost after ITC Only Example:

837,050 (market price) - $11,115 (30% ITC) = $25,935 (after-tax cost to be financed)

A number of states have incentives for residential PV that directly reduce the cost of the system
before the 30% federal ITC is applied. For example, a residential customer of an investor-owned
utility in New York is eligible for an upfront rebate of up to $1.50/direct current (DC)-watt

" This estimate is based on a 5.7-kW system at $6.50/W. The 2010 Solar Market Trends Report states that the
average-sized PV system installed was 5.7 kW-DC (Sherwood 2011). Tracking the Sun IV: The Installed Cost of
Photovoltaics in the U.S. from 1998-2010 reports installed costs for residential systems to have averaged $6.90/W,
excluding sales or value-added taxes (Barbose et al. 2011). However, 2010 installed costs in California were
reported to be between $5.00/W and $6.00/W, thus $6.50/W is a moderate estimate to account for variances across
the U.S. market and can be considered a conservatively high estimate. Therefore, 5,700 W x $6.50/W = $37,050 for
the total system cost.

'* According to One Block Off the Grid, a community-based group-buy program, the tax credit can be rolled forward
until at least 2016, but it is uncertain if the credit can be carried forward beyond that point. For more information,
see http://1bog.org/federal-solar-tax-credit/. A tax expert should be consulted if you are considering using the
residential ITC. The credit does lose some value if carried forward due to the impacts of inflation.
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(W)." The total amount of the rebate for which they would be eligible is $9,975 based on the
average system size of 5.7 kW. The amount of the ITC is 30% of the system cost after the cash
incentives are taken into account. While $18,952 is the after-rebate and tax cost, $27,075 would
need to be paid for in cash, or as in the other examples explored in this report, financed to
purchase the system up front.

Cash Purchase with State Rebate Example:

837,050 (market price) - $9,975 (total rebate) = 327,075 (system cost after rebates—to be
financed)

827,075 (system cost after rebates) - 38,123 (30% ITC) = $18,953 (net installed cost)

Paying with cash is likely the lowest total-cost means of buying a PV system because the buyer
does not incur any financing costs, which is the case with self-financing, utility, or public
financing programs. While a cash purchase is the least expensive option in terms of total cost,
there are several challenges with this approach, including that homeowners will need to:

e Have enough money in the bank—most homeowners do not have that much cash
available (sometimes the installer will float the cost of state incentives, but a large
amount of cash is still needed before construction begins).

e Consider whether it is better financially to purchase a solar system outright and
forgo other investment opportunities as opposed to financing the solar system and
investing cash elsewhere (e.g., savings or other investments or other home upgrades).

e Select a solar installer.

e Service or replace the inverter one to two times over the life of the system (e.g., 25
years or longer), which could cost around $1,600 to $2,600 for each new inverter
assuming today’s technology and cost (PHOTON Consulting 2011).'® While these
estimated inverter costs are in today’s dollars and residential inverter prices are
expected to decrease, homeowners will need to consider contracting with a system
service provider if they choose not to take care of the operations and maintenance

' The rebate amount may be adjusted depending on shading, for example. Although the incentive is considered an
upfront rebate, it is paid in two increments with the final installment following interconnection of the system. For
additional information, including eligibility requirements, see DSIRE’s website on the New York State Energy
Research and Development Authority’s (NYSERDA) PV incentive program:
http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=NY 10F&re=1&ee=0.

' Inverter replacements are assumed to average every 11.9 years for residential PV systems in the United States
(PHOTON Consulting 2011), which could result in roughly two inverter replacements per system over the expected
25-year life. According to PHOTON Consulting’s “The True Cost of Solar Power: The Pressure’s On” report
(2011), the 2011 inverter cost for a U.S. residential PV system is assumed to be $0.28-$0.46/W. Using the average
residential PV system size of 5.7 kW, or 5,700 W (Sherwood 2011), a new inverter may cost roughly $1,600 to
$2,600. These cost estimates do not account for the expected cost reductions resulting from new innovations and
technological advancements.
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(O&M) themselves.'” (This is also true for the other financing options excluding
third-party PPAs and leases).'® These challenges, as well as the benefits of using cash
to purchase a PV system, are outlined in Table 2.

Table 2. Cash Purchase: Benefits and Challenges

Benefits

No financing costs—this is a significant benefit
as interest can add a large amount to the
lifetime total cost of the system

Direct system ownership (i.e., non-third-party
owned) gives the homeowner control of system
management

Ability to choose how to handle O&M

For all methods of procuring solar energy there
is the potential for an overall reduction in utility
bills as all the savings accrue to the
homeowner; however, whether there are
savings depends on future electricity prices, the
amount of energy produced by the system, and
the consumption level of the home, among
other unknowns

Challenges

Homeowner pays for the total installed system
cost up front

Homeowners will have the uncertainty of a new
and unknown appliance, which will likely
require inverter replacements and monitoring
to ensure the system does not go offline (which
is rare)

The system will perform better when kept clean
and free of debris; some homeowners may
wish to contract out the O&M responsibilities,
adding additional costs

To maintain system performance, homeowners
will have to make additional purchases and
maintenance investments (e.g., inverters) in
the future

Homeowners will forgo other investment
opportunities

" For more information, see Greentech Media’s The Global PV Inverter Landscape: T echnology and Market
Trends, 2011 — 2015 http://www.greentechmedia.com/research/report/the-global-pv-inverter-landscape. Purchasing
a license is required.

'8 Although PV systems are considered passive applications because they do not have moving parts (except on
ground-mounted systems with trackers), the systems do require regular O&M to ensure optimal performance. Many
solar finance companies providing solar leases (and sometimes those who provide solar PPAs) use remote system
monitoring to determine if O&M is needed. Here is a sample O&M schedule from Public Service Electric and Gas
Company (PSE&G) for residential solar PV systems:

http://www.pseg.com/home/save/solar/pdf/sample OM_residential.pdf.
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2.2 Home Equity Loans, Home Equity Lines of Credit, and Cash-Out Mortgage
Refinancing
There are several financing options available to homeowners who choose not to (or cannot)
purchase a PV system with cash. The options include HELs (also known as second mortgages),
HELOCs, and COMRs."” Mortgage banks and credit unions provide HELs, HELOCs, and
COMREs, so all of these financing options are widely available geographically. Homeowners with
reasonable credit, good mortgage payment history, significant equity in their home, and enough
income to cover the loan payment may be able to access these financing sources (Geffner 2011).
However, homeowners may find these forms of financing difficult to obtain if they live in an
area with high rates of home foreclosures, especially as a result of the recent mortgage market
crisis (Guillot 2010).%° Details of these financing options are included in Appendix E.

2.3 Comparative Analysis of Traditional Self-Financing Mechanisms

The self-financing mechanisms (excluding cash purchase) have relatively similar financing
structures. As shown in Figure 1 and Table 3, the cost of financing a PV system with an
estimated $37,050 in capital costs using HELs, HELOCs, and COMRs varies by location. The
locations of Sonoma County, California, and Boulder County, Colorado, were chosen to
facilitate comparison with PACE programs in the same locations (see Section 4.3.1).%' State and
local financial incentives were ignored in this analysis to focus on the cost of financing itself.
Small differences in interest rates can have a significant impact on the lifetime cost of financing.
Interest rates are generally the highest for HELs; however, HELOC rates fluctuate, and therefore,
a homeowner could experience a higher effective interest rate with a HELOC over time in
comparison to a HEL or COMR. Also, interest rates for HELs and COMR are compound
whereas HELOC interest rates are simple and therefore are not incorporated into the principal.
There are generally no fees (upfront or yearly) or very low fees for HELs. HELOCs and COMR
loan contracts often require upfront or yearly fees with non-interest costs tending to be the
highest for COMRs (akin to first mortgages). However, the fees make up a small portion of the
overall cost of financing. Note that no national averages of fees were readily available.

Reverse mortgages are another option for qualified homeowners. See
http://reversemortgageguides.org/reverse_mortgage/eligibility_requirements/ for more information.

20 See http://www.bankrate.com/finance/home-equity/home-equity-loans-helocs-tough-to-find-1.aspx for more
information.

2! Note that the Boulder County residential PACE program is not currently operating.
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The information included in Figure 1 and Table 3 is based on a small sample of market rates at
a given point in time. Actual rates will vary depending on the homeowner’s location, credit
rating, and extraneous market factors.

Fees (upfront and yearly) (all orange shades) Cumulative Interest
$40,000
$35,000
+/- +/-
$30,000
+/-
$25,000
$20,000
$15,000 |—
$10,000 |
$5,000
S0
National | Boulder | Sonoma | National | Boulder | Sonoma  National | Boulder | Sonoma
Average | County, @ County, Average | County, | County, @ Average | County, | County,
co CA co CA co CA
Home Equity Loan Home Equity Line of Credit Cash-Out Mortgage
Refinancing

Figure 1. Comparison of traditional self-financing costs for national averages, California, and
Colorado, excluding state incentives?®

*? Interest rates are based on the following assumption: Cost per watt is $6.50 installed. The total system cost before
tax is $37,050 (or 5,700 W x $6.50). Because most homeowners would need to finance the full amount of the system
($37,050), this example calculates interest and fees for the full cost of the system, and thus the ITC is not taken out
before financing. The loan term is assumed to be 20 years with 12 payments per year. A 20-year loan term is
assumed because the life of a PV system is expected to be greater than 20 years (many solar PPAs and leases are
also for 20 years). The average system size of 5.7 kW is from Sherwood 2011. Bankrate.com (201 1a) is the source
for interest rates and fees, which were averages for the national market; Boulder, Colorado, was used as the location
for Boulder County interest rates and fees; and Santa Rosa, California, was used as a proxy for Sonoma County rates
and fees. When multiple interest rates were provided, an average of the high and low rate or fee was used. A “good”
FICO score of 660-749 was applied. HELs and HELOCs were assumed to be for $50,000 [rates and fees are quoted
at fixed levels on www.bankrate.com (e.g., $30,000 and $50,000), and thus the amount was rounded up to $50,000].
For COMR, a 30-year fixed mortgage with a 20% down payment was applied with a $287,050 mortgage to cover
$250,000 for a home with an additional $37,050 for cash-out to cover the cost of the PV system. The amortization
schedule used for compound interest rates is found at http://www.vertex42.com/ExcelTemplates/loan-amortization-
schedule.html (accessed November 28, 2011). Simple interest rates were found at http://www.planningtips.com/cgi-
bin/simple.pl.



http://www.bankrate.com/
http://www.vertex42.com/ExcelTemplates/loan-amortization-schedule.html
http://www.vertex42.com/ExcelTemplates/loan-amortization-schedule.html
http://www.planningtips.com/cgi-bin/simple.pl
http://www.planningtips.com/cgi-bin/simple.pl

Table 3. Traditional Self-Financing: Quantitative Comparison of Financing Costs for National

National Average

Total

Fees
HEL n/a
HELOC*  n/a
COMR n/a

Boulder County, CO

Interest

Cumulative  Total Interest = Cumulative
Rate Interest Fees Rate Interest
6.78% $30,719 $0 7.99% $37,271
550% +/-$24,117 $1,500 5.99% +/- $26,603
4.23% $17,918 $998  4.25% $18,012

23 : .
Assumptions and sources are the same as for Figure 1.

 HELOC interest rates fluctuate and may increase. Thus, it is possible the borrower would pay more or less interest
over the term of the HELOC than is shown in Figure 1 and Table 3.
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Averages, California, and Colorado, Excluding State Incentives?

Sonoma County, CA

Total Interest = Cumulative
Fees Rate Interest
$0 8.10% $37,881
$750 6.24% +/- $27,892
$998 4.31% $18,298



3 Third-Party Ownership

Traditional self-financing tools provide homeowners with a means of purchasing a PV system
outright. However, some homeowners have additional options for procuring solar energy via
third-party ownership models, such as PPAs or solar leases, offered by multiple local, regional,
and national solar finance companies. Currently, third-party financing mechanisms are clearly
allowed in 22 states plus Washington, D.C. (DSIRE 2012d). For third-party ownership models to
be viable, a state (or locality) needs:

e The right combination of incentives or a renewable energy certificate (REC) market®

e (Clarity as to whether the models can be used under current state and local laws and
regulations

e Favorable interconnection and net-metering policies.

The following sections describe solar PPAs and leases and provide a qualitative analysis. See
Appendix F for details of the third-party ownership models.

3.1 Third-Party, Residential Power Purchase Agreements

Under a residential PPA, a solar finance company designs, purchases, installs, and typically
operates and maintains the system that is hosted on the homeowner’s property, usually on the
roof. The homeowner buys 100% of the energy produced at a cost that is typically competitive
with the homeowner’s local electric utility rate. It may be established within the PPA that this
rate escalates over time (e.g., 2% per year) or remains fixed. The homeowner could also be
required to make a down payment (e.g., $1,000). The higher the down payment, the lower the
price per kilowatt-hour will be over the life of the contract and vice-versa. Some homeowners
may be able to qualify for a zero-money-down contract.

While there are several benefits to solar PPAs, there are also a few challenges, as noted in

Table 4. One challenge to obtaining a solar PPA is that the homeowner will need good credit (as
is the case for self-financing). According to SolarCity, which offers PPAs but is better known for
offering leases, homeowners will need very good credit with a FICO score of 700 or greater
(Solar City 2011). Also, PPAs are best for homeowners who plan to own their current residence
for a significant length of time. In the event of a move, the homeowner will need to do one of the
following™:

e Transfer the contract to the homebuyer if the buyer meets the credit requirements of
the third-party solar finance company. This assumes that the potential buyer is
interested in taking over the PPA.

e Buy-out the agreement by paying for the energy for the remaining term of the
contract. This could be expensive for the homeowner, especially if there are a number
of years left in the PPA. It would be up to the homeowner to try to regain some or all

* For an explanation of REC markets, see http://www.ftc.gov/bep/workshops/carbonoffsets/presentations/lIbird.pdf.
%% Although it is conceivable that a homeowner could have an installation removed and reinstalled on their new
home and continue the contract, the author is not aware of examples of this occurring or solar finance companies
providing this option.
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of this cost in the selling price of the home. However, offering “free electricity” as a
potential perk of buying the home may make it a more attractive property to a

prospective homebuyer.

Table 4. Third-Party Power Purchase Agreement: Benefits and Challenges

Benefits

¢ Option for homeowners who cannot obtain self-
financing for various reasons (e.g., not enough
equity in their home)

e Investor monetizes tax benefits and the solar
finance company passes some of these cost
savings on to the homeowner

o Electricity rates are locked in for the life of the

Challenges

¢ Only available in some states—state incentives
or REC markets are needed for the economics of
this model to work (e.g., to attract third-party
developers to the state)

e Homeowner will need strong credit scores

¢ A PPA is a long-term commitment with penalties
for breaking the contract

contract but may include an escalator (e.g., a 2%
annual increase on the $/kWh price)

¢ No/low upfront costs

e System O&M is likely provided under the PPA
contract. This includes future inverter costs and
all other maintenance costs

¢ Often include a buy-out option for the end of the
contract (e.g., after year 20) in which the
homeowner takes ownership of the system

e May be able to pre-pay a portion of the contract
in order to receive an overall lower kilowatt-hour
rate

3.2 Third-Party, Residential Solar Lease

The solar lease model is very similar to the third-party PPA. Under both contracts, the
homeowner hosts the system and the solar finance company designs, purchases, and installs the
system in exchange for payments over a long-term contract. The primary difference between the
solar lease and the PPA lies in how the payment is structured. Under a PPA, the homeowner is
buying electricity; payments are made for all of the electricity produced (and none are made if
there is no production). With a lease, the homeowner is making monthly lease payments and
there is no sale of electricity.?’” This lease payment is either fixed over the life of the contract—
typically up to 20 years—or it escalates annually (e.g., 2% per year). If there is an escalator, it
will be outlined in the contract. A lease may include an upfront payment; however, this appears
to be less common. A higher upfront payment would lower subsequent lease payments.

*7 This distinction is important in states, like Florida, that allow solar leasing but not third-party PPAs. For more
information, see Solar PV Project Financing: Regulatory and Legislative Challenges for Third-Party PPA System
Owners at http://www.nrel.gov/docs/fy100sti/46723.pdf.
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A solar lease agreement may or may not include O&M. It is important for homeowners to clarify
whether their potential lease would include O&M as the system will likely need inverter
replacements and monitoring to keep the system operating optimally.*®

The credit requirements of homeowners are also the same with a lease as they are with a PPA:
Lessees need very good FICO credit scores of 700 or above (SolarCity 2011). Additional
benefits and challenges of solar leases are outlined in Table 5.

Two examples of public-private lease programs can be found in Solar Phoenix 2
(http://solarphoenix2.org/) and the CT Solar Lease (http://www.ctsolarlease.com/).

*¥ Solar modules gradually lose efficiency over time. However, this natural degradation in electricity production is
much less significant than it would be with a system that is not cleaned and maintained with necessary part
replacements and repairs.

13


http://solarphoenix2.org/
http://www.ctsolarlease.com/

Table 5. Third-Party Solar Lease: Benefits and Challenges

Benefits Challenges

¢ Option for homeowners who cannot obtain self- ¢ State incentives or REC markets are needed for
financing for various reasons (e.g., not enough the economics of this model to work (to draw third-
equity in home) party owners to the state)

¢ Investor monetizes tax benefits and the solar e It is only available in a small number of states

finance company passes some of the cost savings

i (5 R (e Em e e Homeowner likely will need very good credit

¢ A lease is a long-term commitment with penalties

¢ Lease payments are locked in for the life of the o brosking (e GemiEe.

contract but may include an escalator (e.g., a 2%
increase on the monthly lease payment)

¢ Potentially no/low upfront costs; however, an
upfront down payment would result in lower
monthly lease payments

¢ System O&M may be included—homeowner
should seek clarification from the solar finance
company

¢ Often includes a buy-out option at the end of the
contract (e.g., after year 20) in which the
homeowner takes ownership of the system

¢ May include a production guarantee in which the
system owner (the solar finance company)
compensates the homeowner in the event of
underproduction, as determined in the contract

3.3 Comparative Analysis of Third-Party Ownership Options

This section provides a qualitative comparison of the solar PPA and lease. A quantitative
comparison is not applied because costs are unknown and assumed to be roughly comparable.
This is in part because larger solar development firms often offer both procurement models,
depending on the markets in which they are operating.

As discussed previously, the main difference between the two third-party ownership models is in
how the payments are structured: Solar PPAs are priced on a cents-per-kilowatt-hour basis
whereas solar leases consist of flat monthly payments. Contracts for either solar PPAs or leases
could include price escalators. One important distinction between the solar lease and the PPA is
that under a PPA, O&M is very likely included in the contract. Because payment is based on
actual electricity output, the solar finance company is incentivized to keep the system performing
optimally to increase the amount of power sold (the end user usually agrees to buy 100% of the
power produced). Solar leases may also include O&M; the homeowner should check the contract
and discuss with the solar finance company to determine if that is the case. Additional
similarities and differences between solar PPAs and leases are outlined in Table 6.

Note that the information provided in Table 6 is believed to be generally reflective of the
offerings from larger solar finance companies as described in Sections 3.1 and 3.2 and may not
be indicative of PPA and lease options available from all solar finance companies.
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Table 6. Comparison of Third-Party Ownership Options

Homeowner Owns the System

Financing Provider

Funding Source
Sample Fees/Closing Costs
Monthly Payments

Full Use of ITC Guaranteed
Contract Length

Payments Stable Over the
Contract Term

Tax-Deductible Interest Payments

Appears on Homeowner Credit
Report

Separate Installer and O&M
Contracts

Collateral
Transferable upon Home Sale

Buy-Out Option

Power Purchase Agreement

(PPA)

Based on electricity production

Solar Lease

No

Solar finance company

Tax equity investor
$0-$1,500°

Fixed monthly payment whether the
system operates or not

Yes, by the solar developer
Up to 20 years

Yes, although it could include a price escalator (in the case of a PPA) or
a payment escalator (in the case of a lease)

No

No
No°

O&M may be included in some solar
leases; homeowner should check the
contract

PV system

Yes, with buyer qualification

Yes, contracts can include buy-out options, likely at pre-determined
points in the contract after year six when the tax benefits have been fully

monetized

Historically, down payments have been required, but they appear to be less common currently.
® According to Apollo Energy Partners (third-party solar finance company), a solar lease does not affect a
homeowner’s credit report unless they are delinquent (Apollo Energy Partners 2011).

Sources: DOE 2010; NREL analysis
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4 Utility and Public Financing

Several utilities, states, and local governments have solar PV system financing programs for
eligible residents. There are two purposes for creating these programs: (1) to help homeowners
who may not have access to traditional self-financing options or (2) to improve the affordability
of financing by reducing interest rates and upfront fees and relaxing lending guidelines. Also,
some of these programs were created before third-party ownership financing was developed or in
those markets where these private finance mechanisms do not exist. In some cases, utility and
p