
Financing the 
Residential RetRoFit

Revolution

A p r i l  2010

Financial innovations lab™ RepoRt



Financial Innovations Labs™ bring together 

researchers, policymakers, and business, 

financial, and professional practitioners for 

a series of meetings to create market-based 

solutions to business and public policy 

challenges. Using real and simulated case 

studies, Lab participants consider and design 

alternative capital structures and then apply 

appropriate financial technologies to them.

This Financial Innovations Lab™ report was prepared by 

Martha Amram, Penny Angkinand, and Betsy Zeidman.



Financing the Residential 
RetRoFit Revolution 

A p r i l  2010

FinAnciAl innovAtions lAb™ report



We are grateful to those who participated in the Financial Innovations Lab for their contributions to the ideas and recommendations 
summarized in this report. We thank the Ford Foundation, and especially George McCarthy, for supporting the project. Additionally, 
many thanks go to Mark Wolfe, Howard Banker, and the team at the Energy Programs Consortium for their partnership in this effort. 
We also wish to express our appreciation to our Milken Institute colleagues, especially manager of Financial Innovations Labs Caitlin 
MacLean, executive assistant Karen Giles, and editor Lisa Renaud for their tremendous effort.

The Milken Institute is an independent economic think tank whose mission is to improve the lives and economic conditions 
of diverse populations in the United States and around the world by helping business and public policy leaders identify and 
implement innovative ideas for creating broad-based prosperity. We put research to work with the goal of revitalizing regions 
and finding new ways to generate capital for people with original ideas.

We focus on:
human capital: the talent, knowledge, and experience of people, and their value to organizations, economies, and society;
financial capital: innovations that allocate financial resources efficiently, especially to those who ordinarily would not 
have access to them, but who can best use them to build companies, create jobs, accelerate life-saving medical research, 
and solve long-standing social and economic problems; and
social capital: the bonds of society that underlie economic advancement, including schools, health care, cultural 
institutions, and government services.

By creating ways to spread the benefits of human, financial, and social capital to as many people as possible— 
by democratizing capital—we hope to contribute to prosperity and freedom in all corners of the globe.

We are nonprofit, nonpartisan, and publicly supported.

© 2010 Milken Institute

Acknowledgments



Introduction.....................................................................................................5

Part.I:.Issues.&.Perspective..........................................................................9
 Existing Programs: Incomplete and Small Scale 
 Public Funding Alone Can’t Do the Job
 Capital Is Still Sharply Constrained for the Residential Sector

Part.II:.Program.Design.Solutions........................................................... 15
Solution 1: Identifying the Most Effective Financing Options
Solution 2: Engaging Consumers
Solution 3: Tipping Replacement Decisions Toward Energy Efficiency
Solution 4:  Devising Uniform National Program Standards to Create National Loan Pools 
Solution 5: Adding Strong Credit Enhancements to Attract Early Private Capital

Part.III:.Financing.Solutions........................................................................ 21
Solution 1:  Energy Efficiency Mortgages
Solution 2:  Unsecured Home Improvement Loans
Solution 3:  Property Tax–Based Financing (PACE)
Solution 4:  On-Bill Payment through Utilities

 A Model for Financing Multi-Family Residential Energy Efficiency Retrofits

Conclusion....................................................................................................... 29

Appendix.I:.Financial.Innovations.Lab.Participants............... 30

Appendix.II:..Summary.of.State.Residential..
Energy.Financing.Programs....................................... 32

Endnotes............................................................................................................ 36

Table of Contents



4 Financial.Innovations.Lab

Even the historic levels of federal funding now being directed  
toward residential energy efficiency programs are insufficient for  
the magnitude of the task at hand. We need the right financing  
vehicles to draw private capital into this sector.
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Introduction

“‘Recovery Through Retrofit’ is a blueprint that will create good green jobs – jobs that can’t be outsourced, and jobs 
that will be the cornerstones of a 21st-century economy…And, thanks to the Recovery Act’s unprecedented investments 
in energy efficiency, we are making it easier for American families to retrofit their homes—helping them save money 
while reducing carbon emissions and creating a healthier environment for our families.”

  — Vice President Joe Biden, October 2009

“Financing mostly has languished as a ‘silent’ partner in achieving energy efficiency over the past three decades. It 
received substantial attention thirty years ago with zero-interest loans for residential weatherization, and then slipped 
off the radar.…The reasons are many – a hassle to arrange financing separate from the purchase and installation of 
efficiency measures; higher competing uses for borrowed funds; payback periods of three, five, or ten years that exceed 
an owner or occupant’s expected use of a home or business; high transaction costs; or the principal-agent problem.”

  — California Public Utility Commission, September 2009 

There are currently 130 million homes in the United States—and their combined residential energy usage accounts 
for 20 percent of the nation’s greenhouse gas emissions. Studies have consistently found that nationwide energy 
efficiency upgrades would not only significantly reduce emissions and create green jobs, but would pay for themselves. 
According to “Recovery Through Retrofit,” a recently released White House report that lays out the groundwork 
for building a sustainable home retro fit industry, existing techniques and technologies in retrofitting can reduce 
energy usage by up to 40 percent in a given home, potentially saving some $21 billion annually in home energy bills.1 
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Greening existing buildings has become a top priority 
for the U.S. Department of Energy (DOE) and the  
White House. The availability of multi-billion dollar  
funding from the federal stimulus package (the American  
Recovery and Reinvestment Act of 2009, or ARRA) has 
paved the way for launching various programs aimed  
at improving residential energy efficiency. The DOE has 
issued a request for proposals (RFP) for a new Retrofit  
Ramp-Up initiative, specifically seeking out “game-
changing” programs. It has encouraged state and local 
governments to create financing mechanisms that can 
leverage public money to drive the broader adoption 
of retrofits.2 President Obama has also proposed the 
HOMESTAR program, which would help households 
pay for retrofit projects, thereby reducing their high 
upfront costs. 

Stimulus funding represents the largest injection of 
federal funding for energy efficiency in U.S. history. 
But given the enormous cost of comprehensively 
retrofitting millions of homes, even these record sums 
are insufficient. It is therefore crucial to use the public 
funds in such a way that private investors are given an 
incentive to deploy their capital as well. 

Residential energy efficiency financing programs have 
existed for years in various states and municipalities—
but so far, none has caught on widely enough to attract 
private capital. Taking a retrofitting program to scale 
requires improvement in several areas: marketing 
of products and services to likely customers; a 
trained workforce capable of extensive, quality field 
implementation; financing offers that are replicable; and 
the ability to sell loan pools into a national secondary 
market, allowing for a more rapid and systematic 
recycling of funding back into loan programs. 

Furthermore, there is an inherent tension in the 
need to tailor programs to local conditions and 
preferences—thus yielding multiple, relatively small 
loan programs—and the need for large, homogeneous 
pools of securities that can capture the transaction 

efficiencies of modern financial markets. State and local 
governments, the administrators of most of the energy 
efficiency financing programs, design programs to meet 
their region’s needs but look to access  broader pools of 
private capital.

Achieving the goal of sweeping residential retrofits 
is a tall order. That was true even before the current 
downturn, but now it is even more challenging. As of 
this writing, the lending environment remains tight, 
consumers are wary of taking on more debt, and  
the secondary markets are just beginning to thaw 
(even for existing products with proven track records). 

Recognizing the importance of overcoming these 
obstacles and developing a more substantial market 
for energy efficiency financing, the Milken Institute, 
in conjunction with the Ford Foundation and the 
Energy Programs Consortium, convened a Financial 
Innovations Lab™ in November 2009. This event 
brought together the various players necessary to 
build out viable programs. Together the participants 
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considered approaches to creating workable products  
and programs, and preparing them for the time when 
the secondary market begins to function more smoothly.

This group of experts had never previously pooled their 
knowledge and viewpoints. They included investors, 
lenders, federal and state energy officials, energy 
efficiency experts, and leaders from utilities, clean tech 
companies, foundations, and community organizations. 
Some had experience with existing state programs; 
some knew how to structure complex financial 
transactions; some understood government regulation; 
some could discuss the mechanics of retrofits. Together 
they explored strategies for building a sustainable and 
scalable national market for energy efficiency.

The day’s discussion underscored the fact that market 
growth will depend on successfully integrating program 
design and financial product design. Program rules 

shape the risk/return trade-off that drives the financial 
products. Consumers respond to program features such 
as ease of billing or attractive payment terms, but these 
details vary considerably across smaller, locally focused 
programs. Many observers advocate establishing a 
national program, thus achieving the kind  
of broad standardization needed for national loan pools 
and securitization (which would lower costs). 

Several innovative pilots are under way (and are 
described later in this report). With the availability of 
government funding to attract private capital, it may 
be possible to take them to scale. But this will require 
some early adopters in the financial industry who see 
the opportunity. They must be willing to provide first-
risk capital and work with program providers to shape 
a consumer offering that promotes energy efficiency 
standards and meets investor needs.
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Who will kick-start the market? What kind of “sweeteners” can be added 
to securities to entice early adopters?
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Existing Programs: Incomplete and Small Scale

For decades we’ve known that energy efficiency is the cheapest route to reducing greenhouse gases. The highly 
compelling data on the savings that can be realized from efficiency measures have led states, cities, and utilities  
to mount retrofit programs since the early 1980s.3 

Yet penetration rates remain very low; only a small fraction of the U.S. population has participated. Part of the 
challenge in taking a retrofit program to scale is overcoming consumer reluctance, which arises from high up-front 
costs and substantial uncertainty about future energy savings benefits. 

Another challenge is the patchwork of existing programs. During the Financial Innovations Lab, Mark Wolfe 
and Howard Banker of the Energy Programs Consortium (EPC) noted the daunting array of initiatives: 205 loan 
programs in 45 states, 64 energy efficiency delivery programs in 34 states, 16 local delivery programs in 11 states, 
and 125 utility loan programs in 33 states. Many of these are funded by “public benefit” charges, which are small 
fees added onto every residential bill. The size of each program tends to fit the available funds; most are not set up 
to grow to a larger scale. 

Four main categories of program and financing models have emerged in recent years, each with substantial benefits 
and some drawbacks. Each will be described in greater detail later in this report.

■■ Energy efficiency mortgages (EEM): Also called “green mortgages,” these loans allow potential 
borrowers to add the cost of home improvements that create efficiency to their new mortgages. This 
program is supported by the White House4 and has been in place since the early 1980s. But this model 
has its challenges: In a hot housing market, borrowers lose time while assembling an EEM, possibly losing 
the house they are bidding on; in a credit crunch, expanding mortgage capacity becomes unattractive. In 
recent years, fewer than 1,000 EEMs per year have been completed.5 

■■ Unsecured home improvement loans: These are typically made available through heating and 
cooling contractors. Credit approval is quick, and the programs help contractors close sales on efficient 
equipment—but private capital for this type of financing has dried up as capital markets remain frozen. 

■■ Property tax–based financing (Property-Assessed Clean Energy, or PACE): This program finances 
energy efficiency upgrades through long-term loans paid back by a voluntary increase in property 
taxes over ten to twenty years. Homeowners get the benefits of low up-front costs and the ability to 
transfer the remaining loan payments to a new owner if the house is sold. But setup requires complex 
coordination among local government officials, and with the financing provider. Further, this is still  
a new product without the track record needed to attract capital in a tough market. 
 

Part I

Issues & Perspective
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■■ On-bill payment through utilities: This program allows homeowners to pay back loans for energy 
efficiency improvements through their utility bills. The utility does not actually finance the loan; it 
partners with another entity that provides capital and servicing. Like PACE financing, the program 
benefits include the removal of up-front costs and the ability to transfer loan obligations to the next 
homeowner. The challenges include coordinating billing with the utilities, establishing protocols 
for missed payments or outright defaults, and, as with PACE, the limited track record of a newly 
developed product.

All of these innovative programs have paid attention to financing details and offer homeowners access to capital 
for home upgrades. But their adoption rates remain quite low (in some cases because the product is new); the one 
program that did reach scale (unsecured home improvement loans) is now limited by tight credit markets. Making 
more dramatic progress will require moving beyond the pilot phase and providing the initial risk mitigation that 
will attract greater private investment to this space. 

Public Funding Alone Can’t Do the Job 
Residential energy efficiency had a momentous year in 2009. ARRA allocated $36.7 billion to the U.S. Department 
of Energy, approximately $16.8 billion, or 46 percent, of which was designated for the Office of Energy Efficiency 
and Renewable Energy (EERE). EERE used the opportunity to build the foundation for a more energy efficient 
housing sector (see figure 1).

The largest portion of the EERE funds ($5 billion) went to the Weatherization Assistance Program (WAP), 
which covers 100 percent of the cost of retrofitting low-income houses (those occupied by residents at or below 
200 percent of the poverty level). These represent one-third of the nation’s 120 million housing units, or 40 million 
households. WAP aims to retrofit 2.5 million low-income housing units a year. But this ambitious goal is likely to 
cost $15 to $20 billion annually—3 to 4 times the total WAP allocation from ARRA funds. Furthermore, the retrofit 

1
DOE’s allocation of funding for residential energy efficiency

Source: U.S. Department of Energy.

FIGURE

Energy efficiency research:  
$2.5 billion

State Energy Programs:  
$3.1 billion

Other: $3 billion

Weatherization
Assistance Program:
$5 billion

Energy Efficiency and  
Conservation Block Grants:  
$3.2 billion (including $454 million for  
Retrofit Ramp-Ups in Energy Efficiency)
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goal greatly exceeds the historical experience; only 
6 million homes have been weatherized under WAP 
in the past thirty years.6 As WAP illustrates, there is 
not nearly enough federal money to fully subsidize 
residential energy efficiency, even if the goal is limited  
to low-income households alone. 

For a host of other reasons, EERE now aims to retrofit 
all 120 million housing units in the country, at an 
estimated cost of $1.2 trillion.7 It’s clear that most of this 
funding cannot come from Congress, or from  
cash-strapped state and local governments.

For this effort to succeed, funding must come primarily 
from the private sector. 

To catalyze the necessary public-private partnership, 
DOE issued a competitive request for proposals in late 
2009. The RFP offered $454 million to locales to design 
innovative energy efficiency programs that will leverage 
government funding to obtain private capital at a 5-to-1 
ratio.8 Public funds could be used for program delivery, 
but also for innovative financing mechanisms including 
loan guarantees, credit enhancements, and other 
“sweeteners” for the capital markets. 

Capital Is Still Sharply Constrained 
for the Residential Sector

Issues & Perspective

 
Even with federal stimulus funding factored into the 
equation, retrofit markets still face significant challenges 
in the current environment. At the end of 2009, nearly 
a quarter of U.S. homeowners with mortgages were 
underwater (that is, they owe more on their mortgages 
than their homes are worth).9 A consumer in this 
precarious financial situation is unlikely to pursue home 
improvements, especially on a property that the bank 
essentially owns. With no equity, it is impossible for a 

homeowner to obtain a second mortgage or home equity 
loan (the financing source for most home improvements 
in the boom years). Additionally, most households are 
currently focused on deleveraging. 

Digging one layer deeper into the mortgage market, it is 
clear that the private-sector side has collapsed. Investors 
are reluctant to put their money into mortgage-backed 
securities (MBS); the only transactions currently being 
completed are through quasi-government agencies  
(see figure 2 on the following page). This stall in a  
well-understood financial instrument implies that it 
will be very challenging to find investor appetite for the 
innovative securities that need to be introduced in order 
to catalyze the residential energy efficiency market.

Another way to finance home improvements for energy 
efficiency is through unsecured home improvement 
loans. These loans are part of the asset-backed security 
(ABS) market, which includes bonds or notes backed by 
the cash flow from non-mortgage asset classes, including 
credit card receivables, auto loans, student loans, and 
some types of corporate debt. 
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“We have to figure 
out what we must 
homogenize across 
the products to be 
able to get comfort in 
the capital markets.” 

George McCarthy, 
Ford Foundation 

Unfortunately, the ABS markets are also in a sharp contraction (see figure 3). New issuance 
has fallen by 80 percent, from a peak of $754 billion in 2006 to $154 billion in 2009. Home 
equity loans have also contracted very sharply, from $484 billion in 2006 to $6 billion in 2009.

The Term Asset-Backed Securities Loan Facility (TALF), which helped to stabilize the ABS 
market in the immediate aftermath of the crisis, came to an end on March 31, 2010, with  
still-unknown consequences. Many credit market participants believe that transaction volumes 
will never return to their pre-crisis levels; the markets must recognize a new, smaller “normal.” 

But even in this challenging environment, there is interest in financing residential energy 
efficiency. In fact, a recent study shows a growing number of investors are interested in 
diversifying their portfolios by investing in green fixed-income financial instruments.10 

Given the credit crisis, how might a new financial product achieve success? First, the product 
must be designed so that it can be sold into the secondary capital markets. This is critical to 
achieving national scale. Securitization—the act of packaging loans and selling them into the 
secondary market—brings new investors to the table, adds liquidity to the market, and drives 
down the cost of capital. Despite the recent problems in the mortgage market, securitization 
worked well for decades, facilitating the entry of additional capital into the market.

Second, the product must be standardized to work within a single national loan pool. 
Securitization is cheapest and most efficient when the pool is large and homogeneous.  
Loans from current energy programs typically vary from location to location, hindering  
the formation of a national pool. Characteristics that could be standardized include eligibility 
requirements, the rate and term of loans, cash flow verifications, and the like (see Appendix 1 
for more detail).

 

0

1

2

3

0

1

2

3
US$ trillion US$ trillion 

96 97 98 99 00 01 02 03 04 05 06 07 08 09 96 97 98 99 00 01 02 03 04 05 06 07 08 09

2
Private-label and federal agency MBS issuance, 1996–2009

Source: Securities Industry and Financial Markets Association (SIFMA).

FIGURE

Ginnie Mae, Fannie Mae, and Freddie Mac MBSPrivate-label MBS



1313

0
85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 01 02 03 04 05 06 07 08 09 10

200

400

600

800

Student loans Other (CBOs and CLOs) Manufactured housing Home equity Equipment Credit cards Auto

Total

US$ billion ABS issuance by asset type

3
Decline in asset-backed securities (ABS) issuance

Source: Securities Industry and Financial Market Association (SIFMA).

Note: The fast-growing asset classes included in the “other” category are collateralized bond obligations (CBOs) and collateralized loan obligations (CLOs). Other emerging 
asset classes also include auto leases, small-business loans, short-term auto dealer inventory loans, and trade receivables.

F IGURE

Issues & Perspective

Many important questions were raised during the Lab. Where will private funds come from? Who will kick-start 
the market? Who will be the early risk takers? What kind of “sweeteners” can be added to securities to entice early 
adopters? Will the private sector step forward only when public funds have been depleted? The Lab participants 
explored the key questions in depth, identifying the next steps for financing residential energy efficiency.



“How do you pull all of these very complicated and complex and 
disparate elements into a package that can go into the capital markets, 
raise the kinds of billions of dollars that we’re talking about to make a 
sustainable impact, and do that in the most efficient way?” 

Henry D. Lanier, Forsyth Street Advisors



15

A key point that emerged from the Lab was that program design and financial instruments will need to be 
integrated in order to achieve national scale. Suggested solutions came from both policymakers and financial 
market experts, and fall into the following categories: 

Solution

1 Identifying the most effective financing options 

Recently, several pilots of innovative residential energy efficiency financing programs have been launched around 
the country. Each of them has different advantages and risks, and data from successful pilots are needed to learn 
about their performance and risk. Lab participants emphasized that until it is clear which of these programs works  
best, it is important to support as many as possible and to ascertain which programs fit which regions. The knowledge  
gleaned from this process will help policymakers identify which programs have the greatest potential to work in 
nationwide implementation. 

Solution

2 Engaging consumers

Lab participants identified two program features necessary to engage consumers: consumer confidence and 
convenient transactions. 

Potential customers have to be comfortable with the new home improvement, the contractor, the potential savings, 
the form of financing, and the payback period or cost/benefit ratio before they will seriously consider a transaction. 
Their confidence can be increased via endorsements from local entities such as a utility; municipal, state, or federal 
government; and/or the product manufacturer. To make home improvement financing easy, programs should offer 
fast and high-quality service, access at point-of-sale, simple loan applications, and a simple repayment process. 

Of the financial products discussed, unsecured home improvement loans and energy efficiency mortgages are most  
readily accessible and easiest to understand due to their use of existing distribution systems. On-bill payments through 
utilities and PACE are relatively new and not widely available, yet consumers would welcome the easy repayment process. 

One way to simplify how energy efficiency financing is offered to consumers is to deliver it through contractors. 
Strong contractor networks raise penetration rates, according to Lab participants from EnerBank, the Pennsylvania 
Keystone HELP, and the New York State Energy and Research Development Authority (NYSERDA). 

To streamline the financing implementation process, a few states have set up “one-stop-shopping” programs. In June 
2009, Maine established an independent state authority, Efficiency Maine Trust, an administrative unit that puts the 

Part II

Program Design Solutions
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state’s energy-related programs together under one roof. 
Adam Krea from Maine Housing described the key 
components of the state’s program, which encompasses 
quality control, inspections, contractors, energy 
auditors, and financing. Oregon has had a similar 
program, the Oregon Energy Trust, in place since 1999, 
and Delaware established the Sustainable Energy Utility 
in June 2007 to serve as a one-stop resource.

Lab participants noted that successful programs clearly 
define key roles: marketing and outreach to engage 
consumers; a delivery channel (e.g., energy auditors  

and contractors); and financing with a reasonable 
return to investors. A supportive policy environment 
is also important to ensure the cooperation of utilities, 
cities, counties, and states. 

As John Berdes of Shorebank Enterprise Cascadia  
(SBEC) noted when describing the partnership model 
of the on-bill payment through the utilities (see p. 26),  
if a program fails, other states considering adoption 
may shy away, interpreting the failure as resulting 
from low demand, when in fact it resulted from an 
uncoordinated policy environment. 

Retrofit programs generally have two goals: deeper 
penetration into the market (i.e., more retrofits) and  
greater energy efficiency per house (i.e., deeper retrofits). 
Sometimes these goals are at odds with one another: 
capturing greater market share is easier if the price point is 
lower, but completely retrofitting an entire house 
is more expensive than upgrading a single appliance. 

When an appliance or heating system breaks down,  
the incremental cost of replacing it with a more energy-
efficient unit often has a very quick payback—especially 
after utility rebates. But in many parts of the country and 
for many appliances and systems, it seldom pays to  
retire a working unit early for energy-efficiency savings. 
Thus, the diffusion of efficient technology is tied to the 
replacement market. 

Lab participants pointed out that to achieve deeper  
retrofits, it is important to move consumers from a 
reactive stance (upgrade when something’s broken) to a 
more proactive mindset (upgrade now). Meeting current 
retrofit goals will require far more aggressive and targeted 
marketing than what has been undertaken by existing 
energy efficiency programs. There must be incentives to 
“push” retrofits out to the market rather than waiting for 
customers to replace one appliance at a time.

Marketing efforts also need to take into account the 
multiple factors that go into consumer retrofit decisions. 
Studies have found that consumers have three very 
distinct motivations for a home energy efficiency 
upgrade: improved comfort, savings on energy bills,  
and reduced carbon emissions.11

To encourage more comprehensive retrofits, several 
strategies were discussed: offering a multi-tiered 
incentives program to increase awareness of Energy 
Star–branded appliances; making the unsecured 
home improvement loan a point of entry to a more 
comprehensive retrofit; and making energy efficient 
mortgages more mainstream. As one participant 
said, “Think about energy efficiency mortgages as a 
potential feature on a much larger percentage of all 
mortgages made in the United States.” 

State and local housing finance agencies were identified as 
possible new partners in promoting whole-house upgrades. 
Potential homeowners come to the agencies to refinance 
their mortgages, so they are already prepared to spend 
money. The agencies have the ability to provide tax and 
program elements and could easily add energy efficiency 
financing incentives to the package. A coordinated policy 
environment is needed to create a consumer-friendly 
program that is attractive to the capital markets. 

Solution

3 Tipping replacement decisions toward energy efficiency
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Tapping into a secondary market will vastly increase  
the amount of private capital flowing to energy efficiency 
retrofits. However, secondary markets require large 
pools of standardized and homogeneous loans. Lab 
participants noted that the lack of national standards for 
energy efficiency loans is one of the major constraints 
limiting investor interest. Unless a large, standardized 
pool is created, energy efficiency loan products cannot 
take off, even when the securitization market rebounds. 

Currently, every locale creates its own energy efficiency 
program, possibly accompanied by a unique financing 
product. The program’s particular constraints and rules 
shape the terms and risks of the financial product. These 
local characteristics produce small loan pools. 

In addition, most energy efficiency loans are for small 
amounts. It costs more to bundle these small loans 
for the secondary market, since many more loans are 
needed to make a pool of reasonable size. 

Neither of these conditions is attractive to financial 
market players. As one participant said, “Investors 
in a secondary market will not pick up the phone 
and will not spend half an hour reading an offering 
memorandum unless they believe they see an 
investment of at least $50 million to $100 million.” 

Given the diversity of locales and loan products,  
Lab participants encouraged cities and states to work 
together to establish national standards for energy loan 
programs. This will require homogeneity of products 
across geographies, economic climates, and very 
different types of lending environments.

Cities and states should also develop pre-established 
program parameters, making it easy for other states and 
communities to join or replicate. This template should 
include financing and capital formation features, as well 
as best practices in marketing, outreach, and program 
administration.

Solution

4 Devising uniform national program standards to create national loan pools

Program Design Solutions



18 Financial.Innovations.Lab

Solution

5 Adding strong credit enhancements to attract early private capital

“Obviously, to make 
these programs work, 
we need to get to low 
interest rates. One of 
the best ways to do 
that, particularly for 
something that’s new 
and for which there 
is not an established 
secondary market, 
is through credit 
enhancement.”

Susan Leeds, 
Center for Market 
Innovation,  
Natural Resources 
Defense Council

As most energy efficiency financing programs are still fairly small, it is unlikely that 
investors have seen enough volume to be able to properly evaluate the risks and returns. 
Credit enhancements can help attract the early adopters by removing some of their risk. 

But there is a bit of a chicken-and-egg problem at work here: While credit enhancements  
help drive volume, volume is necessary to access a full array of credit enhancement 
alternatives. Lab participants stated that it would be helpful if there were a national market 
shaped by underwriting criteria; then they could shape local programs to its standards.

There are several types of credit enhancements. Funding can be used for loan-loss reserves 
or loan guarantees; alternatively, it can be used to purchase loan-level insurance to cover 
potential losses.12 For example, if the expected default rate is 4 percent, this level of loss 
for investors could be covered by the guarantee. Investors would then lower their required 
risk premium, and homeowners could be offered lower interest rates. 

An alternative way to provide loss protection for investors is to attach a credit enhancement 
to the loan pool in the secondary market. This is a well-understood process in the field of 
financial engineering—and the cost of implementing portfolio insurance in the secondary 
market can be cheaper than a direct buydown of interest rates for homeowners. 

As Susan Leeds of the Natural Resources Defense Council noted, early credit enhancements 
can help open the market. Socially motivated investors, who seek a measurable impact 
in exchange for a reduced financial return, could take an early position and provide the 
enhancement needed to help build the market. 
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Government as a key player
Lab participants pointed out that government is the only 
key player that can make diverse participants (private 
lenders, local governments, utilities, etc.) ramp up energy 
efficiency retrofits quickly. Therefore, new national 
legislation to support energy efficiency is essential. 
Jeffrey Pitkin of the New York State Energy Research and 
Development Authority shared that state’s experience: The 
recently enacted “Green Jobs–Green New York Act of 2009” 
aims to make 1 million homes energy efficient in five years, 
using $112 million of Regional Greenhouse Gas Initiative 
(RGGI) funds. The law also requires the state to have a fully 
functioning revolving loan program for retrofits up and 
running within six months. 

Regulatory restrictions and consumer lending 
requirements as barriers 
Government can be a catalyst, but it can also pose 
roadblocks that need to be removed: 

■■ Consumer lending requirements have been an obstacle to 
offering on-bill payment schemes for single-family-home 
retrofits in many states (as opposed to multi-family and 
commercial retrofits); utilities do not want to become 
regulated as lenders. Oregon is currently trying an on-bill 
payment pilot program, discussed later in this report.  
In California, on-bill financing programs have been 
offered as a financing option for retrofitting small 
businesses, but not for the residential sector. Jeanne 
Clinton from the California Public Utilities Commission 
explained, “Our utilities are loath to do residential 
financing. They do not want to become subject to 
consumer lending requirements and try to integrate that 
into their lending and building systems, so California is 
enamored with the idea of PACE.” 

■■ Lab participants also identified the Davis-Bacon wage 
requirement, a condition of using the ARRA public 
energy funds, as an impediment to integrating public 
money into existing energy programs. Davis-Bacon 
rules require that contractors and subcontractors meet 
minimum salary requirements for their workers and 
provide weekly payroll reports. Many of the small, 

independent contractors involved in installing energy 
efficient products and systems find it problematic to 
deal with the logistics of extensive paperwork and 
documentation. 

Clarity regarding the legal and regulatory framework 
as a key to securitization 
The legal and regulatory framework for financing programs 
is also an important aspect of attracting private investors 
into the retrofit markets.

Fitch recently provided a ratings overview for tariff 
bonds (securitized assets backed by the on-bill tariff-
based financing program).13 Slightly different from the 
on-bill payment program, on-bill tariffs use a utility’s bill 
collection system that is actually attached to the meter so 
the repayment of a loan falls to the next customer when 
the current homeowner moves (by contrast, in on-bill 
financing, the full loan must be repaid upon the move). 
Unlike the way it treats other asset classes, Fitch includes 
different legal and regulatory features in the rating criteria 
since the program is established under utility regulators or 
other legislative authority.

Irrevocability is identified as one criterion for AAA 
ratings; changing regulations can have a major impact on 
performance. Participants highlighted the chance of such 
reversals as a significant barrier to private capital entering 
a market. They emphasized that the government should 
specify details and minimize the likelihood of regulatory 
reversals.

Additional legislation and regulatory policies  
still needed
To ramp up retrofits, Lab participants believe we need 
legislation spelling out the mechanisms for on-bill 
payment systems and giving local government the 
authority to establish special assessment improvement 
districts and/or assessments for PACE programs. 

Additional policies to increase incentives and/or 
mandates for energy efficiency upon the purchase or sale of 
a home (which could be done through codes or standards) 
will certainly help national scale-up. 

Government’s Role in Scaling Up the Residential Retrofit Market



Four major financing models have emerged. Unsecured home improvement  
loans were once a large market, but demand has slowed in the wake of the credit 
crisis and the recession. The other options have some real-world implementation 
history, but none has yet been fully embraced by consumers or financing partners. 
Lab participants focused on the search for breakthrough strategies.
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Four innovative models emerged in 2009 as the leading contenders for delivering financing for single-family 
residential energy efficiency upgrades on a national scale. Table 1 compares the key features of each program 
that could impact the likelihood of adoption and scaling. During the Lab, participants evaluated each strategy 
in detail, searching for the catalysts and program design changes that might be able to give these models wider 
acceptance and greater momentum. Multi-family homes face different challenges and require tailored financial 
product features. These are discussed separately at the end of this section. 

Energy efficient 
mortgages

Unsecured home 
improvement loans

 PACE (on-bill financing 
through property taxes) 

On-bill payment through 
utilities**** 

On-bill financing 
through utilities**** 

Approval criteria* Scoring system 
increases incentives

Attached to specific 
purchases

Need checklist and 
verification

Need checklist and 
verification

Need checklist and 
verification

Program design challenges Homeowner and 
contractor risk

Homeowner and 
contractor risk

City- or county-sponsored 
program, so local risks 
apply

Program sponsor (and 
utility) must address

Utility-sponsored 
program, so implicit link

Limits on availability** Higher credit scores 
needed Credit score checked Homeowners only (does 

not apply to renters) Utility bill payer Utility bill payer

Disposal upon sale of home Paid off at time of sale Paid off independent 
of home sale Stays with property Stays with meter Stays with meter

Defaults*** N/A 1% to 2% N/A
Less than 1% 
(Sacramento’s utility 
uses UCC fixture lien)

Less than 1%

Mechanism for aggregating 
and scaling up the market

Existing mortgage 
broker infrastructure

Existing retail/trade 
loan market

Needs brand-new 
infrastructure

Needs brand-new 
infrastructure

Limited by loan pool 
vs. utility size; novel for 
utility bond market

Who bears interest  
rate risk? 

Investors in secondary 
market 

Program sponsor and 
investors in secondary 
market 

City/county/financing 
partners Program sponsor Utility 

Secondary market Large MBS market Large ABS market New market; not eligible 
for federal tax exemption Large ABS market New market

    * Programs typically have a list of qualifications. In some locales, there is a post-upgrade inspection. Differences are by locale, not by type of program.
  ** Many of these programs have minimum loan-to-value criteria.
 *** Default rates are based on similar programs, since these are recently launched pilot programs; actual default data are not yet available. 

**** In on-bill payments through utilities, no utility funds are used to make loans. Banks and lenders provide the funding, which consumers repay via their utility bills. Utilities 
collect the loan payments, and are typically paid a service charge by the lender. In on-bill financing, the utility uses its own funds to make the loans for efficiency upgrades, and 
allows consumers to repay via their monthly bills. 

Part III

Financing Solutions

1
Table

Single-family residential energy efficiency financing models
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Premise: Energy efficient mortgages (EEMs) are based 
on the principle that energy savings create disposable 
income—and thus, the ability for a homeowner to carry 
a larger mortgage. Because the homeowner is presumed 
to have higher credit quality than otherwise, in theory, 
the mortgage carries a lower default risk and can be 
issued at a lower interest rate.

EEMs allow homeowners to pay for the cost of energy 
efficiency upgrades with tax-advantaged mortgage 
interest rates, while avoiding large up-front out-of-pocket 
costs and aligning payments with the long periods  
it may take for some of the energy-efficiency upgrades 
to pay off. 

Key challenges: Only 1,066 FHA-insured EEMs were 
originated in the United States in 2007. The numbers in 
previous years were even lower. 

Three challenges have emerged: First, the link between 
energy savings and lower default rates has not been 
proven, so it is unclear if the energy savings are 
sufficient to make it worthwhile for lenders to reprice 
the loans. Second, the loans are more difficult to sell 

into the secondary markets, increasing lender risk. 
Finally, since EEMs are more complicated loans, they 
are more difficult to make, but since lenders receive no 
additional compensation for the added work, there is 
little incentive to offer them. 

Use of existing infrastructure: The marketing of 
EEMs should be easy because homeowners know how 
to obtain a mortgage and refinance, so the lender can 
simply introduce energy efficiency into the transaction. 
Further, the mortgage market infrastructure is huge and 
efficient, with very low transaction costs. 

Experience with the product: The EEM has been 
available in all fifty states for more than a decade. 
Currently, EEMs are sponsored by the FHA, Fannie Mae, 
the VA, the USDA, and state housing finance agencies. 

During the Lab, Howard Banker from Energy Programs 
Consortium (EPC) proposed several solutions to the 
product’s design flaws based on lessons learned to date. 
These are outlined in table 2 below. Key provisions 
include creating an inexpensive, nationally available 
audit tool to reduce customer costs; qualifying 

Solution

1 Energy efficiency mortgages 

Design problems Proposal for redesign 

Audit tool is expensive, requires immediate out-of pocket outlay prior to loan 
approval, and is not available everywhere. 

Make an inexpensive audit tool available nationally (possibly using a federal subsidy).

Lender is required to assume increased borrower lending capacity based 
on predicted savings, but there is no hard data linking energy savings to 
decreased default rates.

Do NOT qualify borrowers based upon predicted savings. Qualify them on their credit 
risk to drive better loan performance. 

Loans are expensive to process, but no additional lender margins are 
available.

Increase lender margins to drive lender interest (requires an additional subsidy). 

Loans are more expensive to consumers.
Provide federal or state loan subsidies so the loan is less expensive to lenders and to 
consumers.

Source: Energy Programs Consortium.

2
Table

Energy efficient mortgages: Lessons learned
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Premise: When heating and cooling systems fail 
and must be replaced, homeowners can often obtain 
unsecured home improvement loans through their 
contractor to pay for the replacement. If contractors 
could refer them to various types of loans offered by 
different financial institutions (with more plentiful 
choices all made cheaper through subsidies), the 
consumer’s replacement decision is more likely to tip 
toward energy-efficient systems. Capital to support 
unsecured home improvement loans for greater energy 
efficiency comes from both public and private sources 
(including Fannie Mae, state and local budgets, and 
banks). Several programs were presented during the Lab. 

■■ Public loan programs: Widely available through 
partnerships with utilities and local banks, the Fannie 
Mae Energy Loan is the largest public source of 
unsecured loans. After originating a loan, the Fannie 
Mae–approved lender transfers loan obligations to 
Fannie Mae but continues to service the loan. It is  
one of the very few loan programs with a functioning 
secondary market at this time. However, it will be 
challenging to expand, as the interest rate is high 
(currently between 12 and 15 percent).

borrowers based on credit risk rather than projected 
savings; and reducing the cost to the customer and to 
the lender by using federal and state programs to drive 
down the interest rate.

Given the potential energy savings, EPC recommends 
a federal, state, or Fannie Mae/Freddie Mac subsidy to 
reduce costs in the early years while performance data are 
gathered. Pilot programs offering Energy Star–branded 
mortgages are currently under way. If EEMs reach 
sufficient volume, performance will be demonstrated 
and loans can be priced for the secondary market.

Any mortgage provider can use the Energy Star–branded 
mortgage as long as the product meets two conditions. 
First, it must produce at least a 20 percent improvement 
in the whole home’s energy use. Second, because 
the Energy Star brand helps lenders with marketing, 
lenders must provide consumers with some additional 
benefit, such as covering the cost of the audit or 
the appraisal or reducing the interest rate. The pilot 
programs will demonstrate if these features increase 
consumer adoption. 

Policy support: The EEM has received policy support 
at the highest level, from the White House. 14 

Solution

2 Unsecured home improvement loans

Financing Solutions

■■ Pennsylvania’s Keystone Home Energy Loan Program 
(HELP): Homeowners receive loans for energy 
efficient home improvements at attractive terms in 
a program provided and subsidized by the state of 
Pennsylvania. Keith Welks from the Pennsylvania 
State Treasury explained that “people who took out 
these loans should be able to pay for them with the 
savings they realized and not have to chip in any 
money on their own.” The state administers the 
program and acts as a secondary market, buying loans 
from lenders through its pension funds. By acting 
as a ready buyer, the state secures the availability of 
residential home improvement lending and lowers the 
interest rate offered to consumers. 

■■ EnerBank: Louise Kelly, CEO of EnerBank USA, shared
the features of the bank’s unsecured home improvement 
lending business. Its experience is that the payment 
terms matter greatly for consumer adoption. EnerBank 
offers “same as cash” loans: Borrowers who repay the 
loan within the payment period (generally a year) pay 
no interest. “Same as cash” loans constitute 93 percent  
of EnerBank’s business, and 90 percent of these borrowers 
repay before the original term expires. Thirty-five percent 
of the loans are made to low- and moderate-income 
homeowners. 
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“It typically takes five 
to ten minutes for an 
EnerBank lender to 
enter the application 
information into our 
system and give the 
application the credit 
decision, all during 
the original phone 
call.”

Louise Kelly,  
President and CEO, 
EnerBank USA

Key challenges: While it might be expected that delinquencies and defaults would be a key challenge for these 
programs, loan-loss rates have been historically very low and have only risen slightly during the recession. The reason? 
Self-selection by borrowers, who are largely homeowners with no plans to move, great credit scores, and high home 
equity values. EnerBank reports a ten-year loss rate of only 0.8 percent, with a small but manageable rise in 2008 and 
2009. There is little need for a secondary market partner as so many loans are paid off in the first year.

Unsecured home improvement loans have also been offered for over a decade in Pennsylvania, through a program run 
by the state. But, this public program growth is now constrained by the lack of a secondary market appetite for 
unsecured home improvement loans. The Pennsylvania HELP program faces a stall as state agencies (Treasury and 
Housing Finance) cannot absorb additional loans into their portfolios. Consumer demand for HELP loans remains 
strong, but to continue the program, the state needs a buyer for its loan pools. 

Use of existing infrastructure: While funds for unsecured loans are constrained by the current credit crisis, a large 
and efficient infrastructure for processing and securitization already exists. Contractors sell the loans as part of 
their offerings, banks originate the loans, and the secondary markets securitize them as part of ABS financings.  
A strong base of expertise is already in place. 

Experience with the product: Unsecured home improvement loans have been used in 
utility-sponsored retrofit programs for decades. 

Policy support: Policymakers are currently giving scant attention to this instrument. 
When the credit markets were functioning well, this type of program flourished and 
needed relatively little support. But in the current environment, forms of debt that look 
less like loans are believed to be more attractive to consumers (see the next two solutions 
described below). 

Early adopters to break bottlenecks: Lab participants from AFC First and EnerBank, 
two banks with these programs under way, highlighted product designs and strategies for 
scaling up. Pennsylvania’s Keystone HELP program offers a tiered interest rate to attract 
proactive purchasers, with the best rates reserved for comprehensive home performance 
loans. EnerBank’s loan origination and credit decision are made quickly over the phone, 
making loan sales easy for both contractors and homeowners. The gross loan approval rate 
is 75 percent (the average FICO score of borrowers at origination is 772). The distribution 
system is central: Homeowners are referred to the bank by contractors who participate 
in private-label loan programs sponsored by manufacturers, distributors, franchisors, 
municipalities, utility companies, or industry associations. 

Recently, despite the secondary market constraints, AFC First and EnerBank have seen  
rapid growth for their programs. Louise Kelly from EnerBank reported that the bank’s 
business, which is solely unsecured home improvement lending, grew 45 percent from 
2008 to 2009. Peter Krajsa, chairman and CEO of AFC First, reported an average annual 
30 to 40 percent increase in loans through the HELP program. With access to a broader 
secondary market this program could grow. Other states could allocate energy efficiency 
funds to a similar program. 
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Premise: Property Assessed Clean Energy (PACE) 
programs provide homeowners with funding for energy 
efficiency home improvements and solar installations. 
The homeowner repays the loan through a voluntary 
increase in his or her property tax bill. Funds are 
provided by a local bond mechanism (similar to a 
municipal bond issued for a specific purpose, but 
taxable at the federal level). Repayment terms are long 
(ten to twenty years), and since repayment is tied to 
the tax bill and carries the same seniority over the 
mortgage, default rates should be generally low. 

PACE offerings overcome the barrier of high up-front 
costs for homeowners undertaking retrofits. The loan 
obligation moves to the next owner of the property if 
the home is sold. In theory, the energy savings would be 
greater than the increase in property tax, generating a 
positive cash flow to the homeowner. 

Key challenges: Local leaders must set up a legal 
infrastructure to issue these tax-based financings  
(it is similar to that needed for municipal bond issues). 

But the pool of loans is not tax-exempt at the federal 
level, so it cannot be sold into the tax-free municipal 
bond market. This decreases liquidity significantly, 
as the tax-free segment of the overall market totals 
about $600 billion per year, while the taxable segment 
is only $6 billion per year. Additionally, the lack of an 
active securitization market limits liquidity. Once the 
secondary markets do open, government agencies and/
or philanthropic funds could provide credit enhancement 
to pools of loans, enabling purchase at lower risk. 

Another challenge is that a PACE loan, as a voluntary 
property tax increase, is designed to take seniority over 
an existing mortgage. New mortgages can be issued 
with this seniority clearly spelled out, but seniority 
status for existing mortgages has been challenged. It is 
not a matter of simply getting the mortgage lender to  
agree to a change in status; most mortgages are not held 
by the original lender, but have been placed in securitized 
loan pools held by a large number of investors. Financial 
institutions holding large mortgage pools are very concerned  
about losing their senior position. While PACE 

4
PACE program cash flows

Source: Securities Industry and Financial Markets Association (SIFMA).
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advocates have issued sample legal opinions, and local 
governments have an interim process to declare seniority 
on the voluntary property tax increase, this legal issue is 
not definitively resolved.15 

Use of existing infrastructure: This program requires 
legal infrastructure at the local level and the development 
of new niches in the financial markets to absorb the loan 
pools. While both of these aspects are generally similar 
to existing infrastructure created for other purposes, they 
must be developed and implemented in an era of extremely 
tight municipal budgets and risk-averse capital markets.

Experience with the product: Currently, sixteen states 
have passed state legislation for PACE programs, allowing 
municipalities to create financing districts. Pilots have 
been launched in California (Sonoma County, Berkeley, 
and Palm Desert); Babylon, New York; and Boulder, 
Colorado.16 In these programs, home loans have been 
financed out of general obligation funds, so the market’s 
acceptance of these new financial products has not yet 
been tested. Homeowner acceptance has been good, but 
project scale to date has been small in each locale.17 

Policy support: The White House included the PACE
program as a major component of the national “Recovery 
Through Retrofit” plan. The California Energy Commission 
has funded expansion of PACE throughout California with 
its allocation of the ARRA funds for energy efficiency.18 

Early adopter to break bottlenecks: Whether programs 
are administered by local government staff or by an 
outsourced administrative partner (such as the startup 
company Renewable Funding), the key bottleneck is  
the transfer of loans from the originator to the secondary 
markets. An early aggregator and purchaser of bonds 
would resolve a key risk.

Susan Leeds, Senior Finance Fellow of the Center for 
Market Innovation at the Natural Resources Defense 
Council, argued that a credit enhancement term by the 
federal government, or possibly state and local government, 
is needed for PACE-backed bonds to be placed in the 
secondary market. She observed that private markets 
are not in a position to provide this insurance, but PACE 
bonds may have strong appeal to new lenders since they are 
secured by tax liens and have seniority to mortgage debt. 

Premise: On-bill financing of energy efficiency loans has been a favorite program 
of utilities for more than two decades.19 These programs use capital from the 
utility to fund a loan program. Repayments are collected by the utility, often as 
an insert to the monthly energy bill. On-bill financing programs have been very 
small, and are constrained from achieving scale by utilities’ lack of capital and the 
complexities of expanding the programs within the regulatory structure under 
which utilities must operate. 

A new twist added to this model is solving some of the challenges that prevented this 
approach from achieving critical mass. Utility-sponsored on-bill payment programs 
involve partnership with a financing provider that provides capital and loan 
administration; the utility receives a small fee for servicing assistance as repayment is 
processed through the utility. The separation of payment collections from financing 
allows the utility to avoid being regulated like a bank and earn a simple premium for 
its collection services. In theory, this program has lower risk and scales well.
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Key challenges: Utility billing software is rigid, brittle, 
and expensive to change. Actual on-bill implementation 
could be difficult, leading to two bills being sent to the 
homeowner. Not all utilities are viewed favorably by 
their customers, which could slow adoption. 

Policy support: This has received less policy attention 
than other programs. Eyes are watching recently launched 
pilots in Portland, Oregon (see below), and Seattle.

Experience with the product/use of existing 
infrastructure: There have been some attempts to 
mount an on-bill financing program for the residential 
sector, but none has taken root, largely due to the 
regulatory problems mentioned above. The on-bill 
payment program through utilities has better prospects, 
but is still a new idea. 

Early adopter to break bottlenecks: A sizable pilot 
program was launched in Portland, Oregon, by Clean 
Energy Works Portland.20 In collaboration with 
Shoreline Cascadia Bank, the Oregon Energy Trust 
(Oregon’s residential energy efficiency provider), and 
three local investor-owned utility companies, this 
program has provided energy efficiency loans to 500 

Portland homes with no up-front costs, allowing long-
term loan repayment via utility bills. 

John Berdes of Shoreline Cascadia Bank noted that 
this program requires an extraordinary amount of 
partnering and collaboration across the various parties. 
The financial terms are also innovative and expected 
to change as the program matures. Initially CEWP 
provides 100 percent financing to homeowners at a 
variable rate of 2 to 6 percent, with twenty-year loan 
terms. It is expected that the loan term will shorten and 
the collateralization requirements will relax over time, 
once liquidity and risk management are established. 
Initially, Shoreline Cascadia will assume the credit risk, 
and will cover losses via subsidies. Losses up to  
10 percent are covered.21

One of the large areas of investment the Oregon 
program required was a unified software platform for 
loan origination and processing; this platform works 
for three separate utilities. It is hoped that access to loan 
payment history, the best predictor of default risk, will 
help with underwriting and servicing. The platform is 
intended to become a regional demonstration project.

5
On-bill payment cash flow through utilities

Source: Securities Industry and Financial Markets Association (SIFMA).

FIGURE

City or County

Bank

Service Agent

ContractorsHomeowners

Financing Solutions



28 Financial.Innovations.Lab

Like single-family homes, multi-family housing developments have 
received federal attention and financial support to enable retrofits.  
At the Lab, Michael D. Lappin of the Community Preservation 
Corporation (CPC) described the CPC Green Financing Initiative,  
a public/private partnership that provides incentives and financing  
to the owners of apartment and condo buildings in New York City  
for efficiency upgrades. The CPC recently received $1 billion in credit  
to lend to property owners; half of this funding came from Freddie Mac, 
and the rest was from the New York State Employee Retirement System, 
the New York City Employees Retirement System, and several private 
lenders. He mentioned that mortgage insurance was a key component 
of the initiative that helped the CPC secure funding; all of the projects 
financed by CPC are insured by the State of New York Mortgage Agency.

“New York State has a program of mortgage insurance which I think 
is unique in the country,” he said. “It has been responsible for billions 
of dollars being pumped into the lower- and moderate-income areas 
of New York State. I’m always shocked at why it hasn’t been adopted 
in other states.…Long-term investors like the public pension funds 
don’t look at the variations in individual mortgages; they look at the 
uniformity in the mortgage insurance.”

Lappin noted that the initiative incorporates several key elements.  
It takes advantage of existing infrastructure in the mortgage finance system as a fundamental part of the lending 
process. It typically requires third-party reports, a standard credit review of borrower and property, an energy 
audit and assessment, and inclusion of retrofit work scope into an overall physical upgrade. Acting as a virtual  
one-stop resource, the program, launched in October 2009, currently offers about a 6 percent interest rate on loans.

A.Model.for.Financing.Multi-Family.Residential.
Energy.Efficiency.Retrofits
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The Financial Innovations Lab demonstrated that there is a great deal of interest in financing energy efficiency—from 
utilities and environmental advocates, from state and local governments, and from the Obama administration. It also 
showed that investors look forward to participating in the market, but only when the economic argument works 
for them. To set the stage, the following components must be in place: 

■■ The market must grow. Without a larger market, energy efficiency retrofits will remain too expensive, and 
without more transactions, there will be no access point for institutional investors. 

■■ In order for the market to grow, more consumers must be convinced to retrofit—and they will only do so  
if there are sufficient numbers of well-designed, affordable programs at their disposal.

■■ Program design must extend beyond energy efficiency requirements. Equal emphasis needs to be placed on 
financing design and consumer-friendly convenience.

■■ Programs must work at the local level but not add too many local provisions. They must aim to create loans 
that can be placed into large, national loan pools. 

■■ There is a unique opportunity to leverage public resources, but private capital needs an access point, and hence 
there is an important role for early adopters and financial innovation. 

In this economic climate, undertaking a sweeping national movement toward energy efficient retrofits is easier 
said than done. State and local governments across the country are facing budget crises, while homeowners, 
intent on reducing their debt load, are hesitant to take on new obligations. The mortgage meltdown crushed the 
securitization market, which is only now beginning to slowly open up again. 

So how can the energy about energy efficiency overcome these obstacles?

■■ Build on successes. This report highlighted several models that are up and running in different places across 
the country: PACE, unsecured home improvement loans, EEM mortgages, and on-bill payment through 
utilities. It’s crucial to identify which models work best and replicate them.

■■ Look for best practices. Focus on the features that different financing programs share so that the best local 
programs can be combined into a single national initiative. Integrate program and financial product design so 
that incentives align for the long-term goal of attracting private capital. 

■■ Identify some first movers in the private sector willing to take a financial risk. Mission-oriented investors 
who are committed to promoting sustainability could play an important role, as can market-rate investors 
seeking tax-advantaged options. 

No one party can solve this problem. It will require a public-private collaboration and market acceptance by 
homeowners. Further, it demands an integrated program and financing design. Only when all these pieces come 
together will we be able to retrofit America’s homes.

Working together, providers of public, private, and philanthropic capital could enable energy efficiency financing to 
reach scale. Once we’re on our way to retrofitting America’s homes, the nation is on its way to a more sustainable future. 

Conclusion
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Existing State Residential Energy Efficiency Loan Programs: 

Program Results Summary

State Programs: Results
Sponsoring 
entity

Program 
start date Target market Marketing 

channels
Average loan 
amount

Interest rate and 
term

Financing 
issued in 2007

% consumers 
served in 2007

Default rate in 
2007

AFC First Financial 
Corporation

2005 Single family 
owner occupied

Contractors $6,000 
unsec $10,000 
max
sec $35,000 
max

Unsec 8.99% for 3, 
5 or 10 years
Sec 6.375-8.875% 
for 10 years

~1,500 loans
$9 million

<0.1%
(1,500 loans
4.8 million 
homes)

<0.5%

Cambridge Energy 
Alliance

2008 All sectors Public 
announcements, 
articles, etc

Max $25,000 9.75% for ECSB
1-3% for Citizens’ if 
<80% AMI
 <10 years

n/a n/a n/a

City of Berkeley September 
2008

Residential and 
commercial 
property owners

tba tba 5-7% (tba)
20 years

n/a n/a n/a

ECO-Link September 
2009

Single family State, lenders $25,000 max Market rate with 
3% buy-down from 
state; up to five 
years (OH Treasury 
deposits CD at bank, 
and uses earnings 
to reduce loan rate)

n/a n/a n/a

Efficiency Vermont 2006 Single family 
owner occupied

Sponsor 
promotes, some 
contractors 
promote

$8,000 
$15,000 max

Buy down 3.5%
Final interest varies 
~2-6.5%
5 years max

34 loans
$257,000

<0.1%
(34 loans
250,000 
homes)

None so far

First Electric 
Cooperative

2000 Single family 
owner occupied

Through utility $11,000 
$15,000 max

7.5%
up to 5 years

7 loans
$76,900

<0.1%
(7 loans
65,000 homes)

<1%

Focus on Energy 2003 1-2 family home Through state $10,000 max 9.9% up to 10 years n/a n/a n/a

Maine Housing Major 
overhaul in 
2008

1-4 family home Lenders, direct 
mailing from state 
to homeowners

$30,000 max 3.95% up to 15 
years

n/a n/a n/a

Manitoba Hydro 2001 Single family 
owner occupied

Contractors’ 
suppliers, utility

$4,800 
$7,500 max

6.5%
up to 5 years

8,100 loans
$39 million

<1.9%
(8,100 loans
420,000 
homes)

<0.2%

MassSAVE 
program

2000 1-4 family home State and 
participating 
lenders

$15,000 max 0% up to15 years n/a n/a n/a

Maui Electric 
Company

2007 Single and multi-
family rented or 
owned

Contractor and 
utility

$5,000 
no max

0% 
8 year term average

16 loans
$80,000

<0.1%
(16 loans
~40,000 
homes)

None so far

Midwest Energy 2007 Single and multi-
family rented or 
owned

Contractor and 
utility

$4,000 
no max

4% interest
15 years

48 loans closed
$188,000
(since Aug 
2007)

n/a None so far

MN Center for 
Energy and 
Environment

1990 Single and multi-
family rental units/ 
homeowner units

Info to landlords, 
contractors / 
direct mailing, 
radio

$8,000 
$10,000 max

4% up to 5 years / 
6.25%

21 loans
$164,000/ 
73 loans, 
$469,000

<0.1% ~3-5%
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State Programs: Results
Sponsoring 
entity

Program 
start date Target market Marketing 

channels
Average loan 
amount

Interest rate and 
term

Financing 
issued in 2007

% consumers 
served in 2007

Default rate in 
2007

Nebraska Energy 
Office

1990 Single and 
multi-family 
property owners; 
commercial and 
farms

Contactors, 
lenders

$9,000
SF max 
$35,000
MF max 
$75,000

Under 5% on 
average (2.5% post 
ARRA) up to 10 
years

784 loans
$7.1 million

<0.1%
(784 loans
~700,000 
homes)

<0.01%

NYSERDA’s 
Energy Smart 
Loan Fund

1998 Single and multi-
family property 
owners

Lenders and 
contractors

SF $11,000
$20,000 max
MF varies 
widely

Buy down of 4% 
term varies

SF 340 loans
$3.8 million
MF 29 loans
$23.2 million

<0.1%
(369 loans
~6 million 
homes)

<1%

NYSERDA’s 
HPwESLoan 
Program

2003 Single family 
owner occupied

Contractors $7,800 
$20,000 max

5.99% for 3, 5, 7 or 
10 years

541 loans
$4.2 million

<0.1%
(541 loans
~6 million 
homes)

~2-3%

Sacramento 
Municipal Utility 
District

1977 Single family 
owner occupied

Network of 180 
contractors

$8,7500 
no max

7.5% up to 10 years 
(PV up to 20 years)

3,200 loans
$28 million

<0.6%
(3,200 loans
~520,000 
homes)

1.80%

Vermont Gas 
Systems

1993 Single and multi-
family with larger 
than average gas 
use

VGS staff, 
contractors

$4,380 
no max

0% for 3 years  
2% for 5 years
4% for 7 years

66 loans
$289,000

<0.18%
(66 loans
~36,000 
homes)

~0%
(1 in 10 years)

Viewtech 
Financial Services

1995 Single family 
owner occupied

Contractor and 
utilities advertise

$10,000 
$20,000 max

12.49%
Up to 12 years

3,000 loans
$3 million

n/a ~2%

Sources: Various state websites, Energy Programs Consortiums, and Marrian Fuller (2009) “Enabling investment in energy efficiency: A study of energy efficiency programs that reduce 
first-cost barriers in the residential sector.” California Institute for Energy and Environment and Efficiency Vermont.
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 19. For an overview of on-bill financing, see Merrian 
Fuller, “Enabling Investment in Energy Efficiency: A 
Study of Energy Efficiency Programs That Reduce First-
Cost Barriers in the Residential Sector,” prepared for 
California Institute for Energy and Environment and 
Efficiency, Vermont, May 21, 2009.

 20. http://www.cleanenergyworksportland.org/

 21. The ShoreBank Septic Loan program was funded by the 
Bill and Melinda Gates Foundation; the current loss rate 
of this product is 5 percent.





1250 Fourth Street
Santa Monica, California 90401
Phone: (310) 570-4600 Fax: (310) 570-4601
E-mail: info@milkeninstitute.org
www.milkeninstitute.org

Financing the Residential 
Re tRoFit  Revolution

A p r i l  2010


