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Chapter 1 ς The Green Bank Model 

Introduction to Green Banks 
A Green Bank is a public or quasi-public institution that finances the deployment of renewable energy, 

energy efficiency, and other clean energy and green infrastructure projects in partnership with private 

lenders. They are an institutional platform for public-ǇǊƛǾŀǘŜ ǇŀǊǘƴŜǊǎƘƛǇǎ όάtttέ ƻǊ άtоέύΦ Green Banks 

are capitalized with public funds, which are then used to offer loans, leases, credit enhancements and 

other financing services to close gaps in the private capital markets for clean energy projects. Green 

Banks typically invest in the project deployment of mature, commercially viable technologies ς not in 

early stage tech or in clean energy companies. The goal of a Green Bank is to accelerate the deployment 

of clean energy by removing the upfront cost of adoption, leveraging greater private investment in clean 

energy, and increasing the efficiency of public dollars.  

Through Green Banks, consumers and businesses can install clean energy technologies with little to no 

upfront cost while reducing energy costs and jurisdictions can meet their public policy objectives to 

increase energy efficiency and the amount of renewable energy generated. And because public dollars 

are used for financing, rather than grants, all funds are preserved through loan repayment. For a 

number of reasons discussed below, economically viable, low-risk clean energy projects are often unable 

to access affordable private financing. Green Bank financing methods enable private capital to fill 

financing gaps by reducing real and perceived risk, and allowing private investors the chance to learn 

about a new market opportunity with the security of government partnership. As private lenders gain 

experience and information about the processes, risks and addressable market size in clean energy, they 

can become increasingly comfortable and confident lending into these markets. Green Banks have 

shown that with experience and data, private investors are more eager to enter clean energy markets at 

scale, ultimately without any Green Bank support. 

Green Banks and public clean energy financing programs are increasingly common across the U.S., as 

governments recognize the importance of financing in addition to traditional grant models. Green 

Banks, by their nature, are flexible institutions that can be shaped and implemented to address the 

needs of the government/market that is creating it. Historically, many governments have supported the 

adoption of mature clean energy technologies by offering incentives, rebates, tax credits and other 

forms of subsidies. These programs have been somewhat effective in improving the economics of clean 

energy installation (primarily for renewables) and stimulating demand among consumers.  

However, rebate programs have two primary weaknesses that financing can address. The first is that 

ǊŜōŀǘŜǎ ǘǊŀŘƛǘƛƻƴŀƭƭȅ ƻƴƭȅ ŎƻǾŜǊ ŀ ǎƳŀƭƭ ǇƻǊǘƛƻƴ ƻŦ ŀ ǇǊƻƧŜŎǘΩǎ ŎƻǎǘΦ LŦ ŀ ǊŜōŀǘŜ ŎƻǾŜǊǎ ϷнΣллл ƻŦ ŀ ϷмрΣллл 

efficiency project, for example, then the customer still must find $13,000 in cash. This requirement for 

upfront, out-of-pocket cash stands as a significant barrier to adoption. The second problem with grants 

is that they are expensive, as they are permanent expenditures of taxpayer dollars. To bring clean 

energy markets to meaningful scale using grants would require more public expenditure than is 

available or politically viable. Therefore, new program solutions are needed that address upfront costs 

for consumers and the expense of public capital. 
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Figure 1: Current District Solar Capacity (MW) and Capacity Necessary to Meet Goals 

 

Transitioning to a clean power platform, as outlined in the Sustainable DC Plan, will require enormous 

amounts of investment capital. For instance, achieving the 2.5% solar energy requirement for 2023 

under the RPS will require approximately 219 MW of in-District capacity at a cost of approximately $657 

million in capital investment in only the next eight years.i If even a fraction of the 50% renewable goal 

for 2032 is to come from distributed solar systems in the District, it will require potentially more than 

one billion dollars in capital investment during the next 17 years.ii  

It is implausible that this investment will come entirely from public grants, yet the private investment 

needed is not coming quickly enough. Green Banks, which use limited public dollars to leverage private 

ƛƴǾŜǎǘƳŜƴǘΣ Ŏŀƴ ōǳƛƭŘ ŀ ōǊƛŘƎŜ ŦǊƻƳ ǘƻŘŀȅΩǎ ƳŀǊƪet conditions to one where private investment flows. 

Green Bank Benefits 
Green Banks present numerous possible benefits to the District, and could help the District meet its 

ambitious clean energy goals without the expense of grants. These benefits include: 

¶ Elimination of Upfront Cost ς By offering 100% financing, in partnership with private lenders, 

Green Banks can eliminate the greatest barrier to consumer and business adoption of clean 

energy technologies. 

 

                                                           
i As of the latest analysis, it is estimated that an additional 219 MW of new solar capacity still needs to be installed 
in the District by 2023. At an installed cost of $3 per watt, that means a total investment of $657 million. 
ii Assuming 5% of the renewable electricity necessary to meet the 50% Renewable Portfolio Standard will come 
from local solar PV, it is estimated 438 MW of new solar capacity needs to be installed in the District by 2032, with 
a potential investment need of more than one billion dollars.  
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¶ Lower Energy Costs ς Green Banks allow consumers to adopt clean energy and lower their 

energy costs. By improving the terms of financing, Green Banks can lower the price of solar 

electricity. And total energy demand is reduced through efficiency. The result is total lower 

energy costs, with no upfront payment. 

Figure 2: Reduced Energy Costs Through Green Bank Financing 

 

¶ Preservation of Public Capital ς Green Banks use public capital, but only to provide loans and 

financing, not grants. Therefore, taxpayer and/or ratepayer dollars are preserved. Green Banks 

are designed to earn enough interest to break even (cover their operating expenses), so the 

pool of original public funds put into a Green Bank never erodes. Public dollars can be recycled 

and re-loaned into the future. 

Figure 3: Hypothetical Green Bank Capital Recycling Model1 

 

 

¶ Private Sector Leverage ς Green Bank ŘƻƭƭŀǊǎ ƎŜǘ ƳƻǊŜ άōŀƴƎ ŦƻǊ ǘƘŜ ōǳŎƪέ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ 

deployed in ways that leverage greater private investment than traditional programs. Green 

Banks achieve two forms of leverage. First, a Green Bank may provide only a portion of the 

ǇǊƻƧŜŎǘ ŎƻǎǘΣ ǿƘƛƭŜ ǘƘŜ ǇǊƛǾŀǘŜ ƛƴǾŜǎǘƻǊ ŎƻǾŜǊǎ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ŎƻǎǘǎΦ ¢Ƙƛǎ ƛǎ ǘƘŜ άǳǇŦǊƻƴǘ 
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ƭŜǾŜǊŀƎŜΣέ ŀƴŘ Ŏŀƴ ōŜ ŀǎ ƎǊŜŀǘ ŀǎ 10 private dollars per single public dollar. But, because Green 

Bank dollars are recycled, that same public dollar will be repeatedly recycled and leverage more 

private capital.   

 

¶ Economic & Job Growth ς The increased investment sparked by a Green Bank increases GDP and 

creates jobs. More clean energy adoption means more installers and contractors need to be 

hired to install the renewable or energy efficiency technology. These are jobs that cannot be 

exported and therefore present an immense opportunity for local employment. The renewable 

energy sector is already proving to be an enormous driver of employment across the country, 

with solar employment growing at a rate 20 times faster than the national rate of job growth.2  

 

¶ Market Standardization ς Green Banks can help introduce standardized financing practices and 

documentation into the clean energy market. Increased standardization is critical for bringing 

markets to scale and increasing private investment. Standardized financing means less 

expensive underwriting and an easier access to secondary markets. Green Banks can play a 

central role in introducing standards. 

 

¶ Market Transparency ς In addition to financing functions, Green Banks can be a centralized 

source of market information that increases consumer and business understanding of clean 

energy opportunities. A Green Bank website can be a hub of information on market basics, help 

consumers understand different programs, learn about installers, and receive estimates of their 

own potential savings 

 

¶ Program Coordination ς Green Banks can also play an important role of coordinating public 

clean energy programs that operate across different agencies. Often, as is the case in the 

District, public programs to support clean energy deployment are operated within different 

public or quasi-public bodies. To ensure those programs operate at maximum efficiency and 

create a single point of contact for customers, it can be beneficial if one agency is tasked with 

coordinating and aligning programs across agencies. 

Barriers to Private Financing 
Ideally, private lenders would step in to this market today and cover the remaining upfront costs of 

clean energy adoption beyond what is covered by rebates. However, there are capital market 

inefficiencies and inherent challenges to financing clean energy that have resulted in inadequate 

investment by private lenders. And those private lenders that do offer capital typically charge interest 

rates that are relatively high and terms that are short. This erodes the economics of a clean energy 

ǇǊƻƧŜŎǘΣ ǿƘƛŎƘ ƛŘŜŀƭƭȅ ǿƛƭƭ ōŜ ŎŀǎƘ Ŧƭƻǿ ǇƻǎƛǘƛǾŜ ŦǊƻƳ Řŀȅ ƻƴŜΦ Lƴ ǘƘƛǎ ŎƻƴǘŜȄǘΣ άŎŀǎƘ Ŧƭƻǿ ǇƻǎƛǘƛǾŜέ ƳŜŀƴǎ 

that the energy cost savings achieved on a monthly basis as a result of the clean energy installation 

exceed the monthly financing charge. Under a cash flow positive project, the borrower is able to, on a 

net basis, save money every month without paying any upfront costs, making the project highly 

attractive. This kind of cash flow structure is only possible with loan terms that match the expected 

lifetime of the projectΩs savings, and with rates that are commensurate with the risk. Private capital 

offered at unfavorable terms (if it is available at all) undercuts the economic attractiveness of the 

project for the customer. 
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Private financing gaps exist for several reasons:  

¶ The first is that there is a relatively short track record for clean energy financing, and therefore 

there is little data for lenders to rely on. Without data, banks are left with high amounts of 

uncertainty over how well different types of projects perform and how often borrowers repay 

their loans. This uncertainty leads to either hesitation to enter the market or unfavorable 

lending terms.  

¶ The second cause of financing gaps is that many clean energy projects, especially those suitable 

for the District, are small and fragmented. Efficiency upgrades and rooftop solar projects are 

inherently small investments and geographically dispersed, with varying credit among project 

off-takers. These types of investments are relatively expensive to underwrite for a private 

lender, making the loan potentially uneconomical to offer.  

¶ A third cause of financing gaps is the lack of capital market liquidity and maturity. If a 

commercial bank provides a loan for an energy efficiency project, it is unknown to the bank if it 

will be able to sell that loan to another lender or if it will have to hold that loan on its balance 

sheet, tying up capital. Mortgage ŀƴŘ ŀǳǘƻ ƭŜƴŘŜǊǎ ŘƻƴΩǘ ƘŀǾŜ ǘƘƛǎ ŘƛŦŦƛŎǳƭǘȅΣ ōŜŎŀǳǎŜ ǘƘŜǊŜ ŀǊŜ 

highly liquid secondary markets for home and car loans. These kinds of secondary markets are 

just now forming for clean energy technologies.  

¶ And the final cause of private underinvestment relates to human and organizational behavior. In 

order to begin lending into a new market, a bank has to hire new staff, learn about the risks and 

ǇǊƻŎŜǎǎŜǎ ƻŦ ŀ ƴŜǿ ƳŀǊƪŜǘΣ ŀƴŘ ŘŜǘŜǊƳƛƴŜ ŀ ǇǊŜŎƛǎŜ άōƻȄέ ƻŦ ǿƘat kind of project and credit to 

which they are willing to lend. This process takes time, commitment and money, all of which will 

only come with a greater understanding of market potential and risks. 

Green Bank Organization 
A Green Bank is effectively a public fund used to offer financing and support the growth of clean energy 

capital markets. The Green Bank institution that manages the fund is typically directly part of 

government, contracted by government, or a quasi-public entity. The Green Bank fund is traditionally 

capitalized with public dollars (though other alternative capital sources can be considered). 

Figure 4: Green Bank Basic Flow Chart 
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The Green Bank, through government direction and internal governance, determines how the capital 

should be invested in the jurisdiction to grow clean energy markets and attract private investment. 

Green Banks invest in partnership with private lenders in projects. Private lenders would not invest into 

the Green Bank itself, but rather in a specific project alongside a Green Bank. Green Banks are able to 

attract private lenders through broad engagement and building partnerships. Lenders may range from 

local credit unions and community banks to large institutional investors. Different lenders are well 

suited for different kinds of investment structures, but in all cases the Green Bank must actively seek out 

and solicit partnerships. For instance, a Green Bank that seeks to encourage lending for single-family 

home energy efficiency retrofits may partner with local lenders who are familiar with residential 

lending. But if a Green Bank wants to build a warehouse facility or pool of funds to originate loans itself, 

it may seek out an institutional investor to help seed that warehouse. To date, the most successful 

Green Banks or similar clean energy financing programs are ones that actively seek out private lending 

partners. Less robust public financing programs that rely on private lenders to enter the market without 

encouragement and engagement (financial or otherwise) are often left with minimal lending activity. 

The structure and ratio of public to private capital are determined through programmatic design and 

individual project conditions. Green Bank management works closely with private lenders to understand 

their needs and hesitations to entering the clean energy project finance market. That way financing 

products can be designed that specifically address those obstacles and allow private investors to move 

into the market. Green Banks look to use as little capital as is needed to draw in investment at scale. 

Target Markets 
Green Banks finance the deployment of mature, clean energy and other technologies that can support 

loan repayments. This includes renewable technologies like solar PV, wind, geothermal, fuel cells and 

bio-energy. This also includes a wide range of energy efficiency technologies. Green Banks could also 

finance the deployment of microgrids, energy storage, clean transportation infrastructure and smart-

grid technologies.iii In each case, the Green Bank would be investing in a project installation of the 

technology itself, not the technical development of that technology by a company. The reason Green 

Banks focus on deployment of mature technologies at the project level is that they have a low risk 

profile and can naturally generate the cash flow needed to pay off a loan. For instance, an energy 

efficiency project can typically save more money than is owed on a monthly loan repayment. Therefore, 

underwriting that project is relatively easy since the creditworthiness and income of the borrower is not 

the only basis for assessing loan risk. If the Green Bank were to invest in a company, though, the risk 

assessment would be quite different, where the repayment would ōŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŀōƛƭƛǘȅ ǘƻ 

generate cash flow through business operations in order to pay off the loan. This is inherently a much 

                                                           
iii A Green Bank could theoretically also invest in water or other green infrastructure projects. However, Green 
Banks are perceived to be (and in reality are) low-risk lending authorities because the projects they invest in, by 
their very nature, generate the cash needed to repay the loan. Other forms of green infrastructure investing may 
not necessarily have this quality. For example, an energy efficiency loan will produce savings greater than the loan 
repayment as a result of the technology itself. Therefore, the project relies on no external cash stream or legal 
enforcement mechanism to generate cash for the loan repayment. A loan to reduce water consumption may save 
enough on water bills to generate cash sufficient for the loan. But other green infrastructure lending, like public 
drainage projects, would rely on other enforcement mechanisms to collect the cash for repayment. The District 
could choose to build a Green Bank that finances both kinds of projects, but this difference in repayment self-
sufficiency means that bank may be assuming different kinds of risk profiles. 
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riskier loan. Even a typical home mortgage or car loan is riskier, because the ability to repay these loans 

is dependent on employment income or other sources of cash. By focusing on low-risk deployment 

projects, Green Banks can ensure that public capital is preserved, enabling revolving lending practices. 

¢Ƙƛǎ ŀƭǎƻ ŜƭƛƳƛƴŀǘŜǎ ŀƴȅ ŘŜōŀǘŜ ŀōƻǳǘ άǇƛŎƪƛƴƎ ǿƛƴƴŜǊsέ ƻǊ ƻǘƘŜǊ political arguments that may come 

with offering high risk loans to businesses for technology development. 

Among the list of mature renewable energy and energy efficiency technologies identified, it is up to 

each Green Bank to determine the technologies that are most suitable for its market and that struggle 

to find private capital. For instance, a Green Bank may determine that there is a significant wind 

resource in its geography, but find that wind projects are able to find ample capital at reasonable rates 

through traditional private capital markets. Therefore, wind would not need Green Bank support. Or a 

Green Bank may decide that its topography and conditions are not well suited for a given technology 

(like large-scale wind in the District). 

Typically, the technology applications that are well capitalized by private investors are large, utility-scale 

renewable energy projects like wind and solar. These rarely require Green Bank support. Instead, Green 

Banks have focused on two categories of projects. One area of focus is on distributed energy projects. 

This includes roof-top solar and other on-site generation, as well as energy efficiency. The second focus 

of Green Banks has been on utility-fed, medium-scale renewables projects with less common 

technologies like anaerobic digesters, bio-energy projects, and fuel cell parks. 

Figure 5: Challenges of Financing Distributed Energy Projects 

 

Distributed energy and energy efficiency projects have become a primary focus of Green Banks because 

these projects tend to have the greatest difficulty finding reasonably priced private capital. As described 

above, the relatively small and dispersed nature of building upgrades and small renewable energy 

installations is unappealing for private lenders. Therefore, Green Banks can play a big role stimulating 

investments in these projects and creating more robust markets. There are a few distributed clean 

energy markets that have access to reasonably priced private capital. Homeowners with high-credit 

scores can get financing for roof-top solar through a third-party installer like SolarCity. And large 

industrial companies with high credit ratings from major rating agencies can finance a building upgrade 
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through an energy service company (ESCO). Otherwise, projects in nearly all distributed energy markets, 

across technologies and sectors, struggle to find capital through private markets. 

Green Bank Financing Techniques 
Green Banks can offer a wide range of types of financing to leverage private capital, but they can 

generally be put into three categories.  

Credit Enhancements 
The first category is credit enhancements. A credit enhancement is a tool offered by a Green Bank with 

the goal of increasing private lending activity and/or improving the terms of private financing. Green 

Banks accomplish this through multiple means, but loan loss reserves and loan guarantees are the most 

common. These techniques are suitable for a market where private lenders may be interested in 

providing capital but are hesitant due to perceived risks. A credit enhancement can either pull that 

lender into the market, and/or encourage that lender to offer more favorable lending terms. Under a 

loan loss reserve structure, a Green Bank ǿƛƭƭ Ǉǳǘ ŀǎƛŘŜ ŎŀǇƛǘŀƭ ǘƻ ŎƻǾŜǊ ŀ ŎŜǊǘŀƛƴ ǇƻǊǘƛƻƴ ƻŦ ŀ ƭŜƴŘŜǊΩǎ 

losses, up to a capped amount of dollars. A reserve can be in the first loss or second loss position in 

relation to the lender. This structure provides a lender assurance that some portion of potential losses 

would be covered, while also giving the lender incentive to assess risk appropriately because most losses 

are still borne by the lender. These kinds of investments can achieve high leverage ratios, stimulating 

many dollars of private investment per public dollar of investment. 

Figure 6: Green Bank Financing Techniques 

 

Co-Investment 
A second type of Green Bank investment is direct co-investment in a project. Co-investment involves 

direct Green Bank investment in a clean energy project alongside a private investor. Unlike credit 

enhancements, where public dollars are not actually invested in the project technology, co-investment 

can take multiple forms and structures of actual project investment. A Green Bank may provide senior 

debt, subordinated debt, or equity in a project, which is then paired with multiple potential forms of 

private investment. For instance, a Green Bank and private bank may each make a 50% debt investment 

in a project. Or, a private investor may offer 80% of the debt needed for a project, and the Green Bank 
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makes a 20% subordinated debt investment. This structure both fills financing gaps and acts as a credit 

enhancement for the senior debt. The leverage achieved on these co-investments depends on the 

precise product structure, and by its nature requires the presence of a private lender willing to take 

some risk by making a direct investment in a project. 

Warehousing & Securitization 
A third category of Green Bank financing is warehousing and securitization. In the event no private 

lender is willing to underwrite loans, even with a credit enhancement, it may be suitable for a Green 

Bank to underwrite 100% of a loan itself. This situation may arise if the technology itself is perceived as 

too risky or new, if the market segment is viewed as having insufficient credit, or if the investments 

themselves are not cost-effective to underwrite. This final challenge is a significant barrier to private 

investment in small and geographically disperse projects like residential or small business energy 

efficiency projects. By their nature, these types of projects are relatively low cost and may differ in 

terms of credit, technology and location. This makes the projects relatively expensive to underwrite for a 

bank and not cost effective. However, if a pool of these kinds of loans were bundled together to 

diversify risk and achieve scale, the projects then become far more attractive to lenders. A Green Bank 

can accomplish this by underwriting loans directly and warehousing them until scale is reached. At this 

point the Green Bank can sell the loans to private investors. This can be done either through a private 

placement of all of the loans, a private securitization, or a public securitization. If the Green Bank is able 

to sell its entire stake in the portfolio of loans, then 100% of public dollars are replaced with private 

capital, effectively achieving infinite leverage. This technique is critical to allowing small clean energy 

projects to access the low-cost capital that can be found in publicly traded debt markets which are 

accessed through securitization. 

Together, these forms of investment enable more private investment, giving private lenders comfort 

and experience in the market while preserving public capital. Over time, these partnerships will give 

private lenders the information and familiarity needed to provide financing with reduced or no Green 

Bank support, while still offering terms that are reasonable and attractive to borrowers.  

Other Green Bank Financing Methods 
In addition to using Green Bank capital to finance projects, Green Banks can also help implement the use 

of innovative new financing structures. These include Property Assessed Clean Energy Financing (PACE) 

or on-bill repayment (OBR). In both cases, Green Banks can play the role of program administrator, deal 

originator, program marketer, or capital provider. The precise role played by a Green Bank in each 

market depends on the existing laws, statutes and programs in place. A District Green Bank could work 

closely with or take over administrative functions of the existing DC PACE program. 

PACE financing allows building owners to repay an efficiency upgrade loan through special property 

taxes assessments. PACE assessment payments typically sit senior to all other non-tax liens on a 

building, including the mortgage, which significantly reduces the risk of non-payment. Typically, states 

or municipalities that have passed PACE allow for financing by any capital provider. Repayment is often 

handled by the taxing agency of the jurisdiction and remitted to the lender.  

A Green Bank can step in to provide the loan capital in order to kick-start a PACE market (as has been 

done in Connecticut). A Green Bank could also offer a credit enhancement to entice private lenders into 

the PACE market. A District Green Bank could provide capital to the District program, or offer credit 
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enhancements to the lenders already working with PACE who may not be able to offer capital at long 

enough terms. 

Figure 7: Simplified PACE Structure with Green Bank Lending 

 

On-bill financing or repayment (OBF/OBR), like PACE, is a financing structure designed to increase the 

likelihood of loan repayment.iv It is a structure through which an energy upgrade loan is repaid through 

ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ǳǘƛƭƛǘȅ ōƛƭƭΦ {ƛƳƛƭŀǊ ǘƻ t!/9Σ ǘƘƛǎ ǎǘǊǳŎǘǳǊŜ offers greater security for the lender because 

historically utility bills have a very high rate of repayment. On-bill financing has additional benefits, too, 

because it addresses the split incentive between building owners and tenants. By attaching a loan to a 

utility meter, rather than the customer, a tenant can reap the benefits of efficiency, repay only the 

portion of the loan that is due while still a tenant, and then hand the remaining payments to the next 

tenant who will continue to benefit from the efficiency improvements. This structure can open up new 

markets for efficiency financing that otherwise would be unsuitable. Like PACE, a Green Bank could act 

as a program administrator and/or lender for on-bill programs.  

A District Green Bank could enhance or create either of these structures to enable more financing for 

clean energy. A Green Bank could be paired with the DistrictΩǎ PACE program to inject badly needed 

capital into the market. In addition, a Green Bank could create, administer and finance an OBR program 

that is well suited to rental properties in the District. Both of these programs have the benefit of low 

transaction costs because they utilize existing collection systems, and have increased security because of 

the payment enforcement mechanism. The District needs to address key questions regarding the 

expansion or implementation of both programs. For example, if the District were to expand PACE to 

include residential properties, would the lien be senior or subordinate to the mortgage? Recent federal 

guidance may push the District to reconsider the lien position of PACE assessments. Currently, PACE 

financing is non-accelerating in the District, and only the delinquent special assessment payments are 

considered to hold senior lien status. For on-bill repayment, the District will have to address concerns 

over whether or not a utility can shut off electricity for those borrowers who may pay their electric bills, 

ōǳǘ ŘƻƴΩǘ ƳŀƪŜ ǘƘŜ Ŧǳƭƭ ƭƻŀƴ ǊŜǇŀȅƳŜƴǘ ǘƘŀǘ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘƻǎŜ ōƛƭƭǎΦ 

                                                           
iv On-bill financing (OBF) typically refers to programs where the utility itself uses its own capital to issue the loans. 
On-bill repayment (OBR) refers to the programs that allow non-utility lenders to issue loans, where the utility 
merely acts as a collection platform. 
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Generating Demand for Clean Energy Products 
In addition to animating investment in clean energy, Green Banks can also help stimulate demand for 

clean energy products. Adoption of clean energy technology like efficiency and rooftop solar has been 

slow, despite the fact that these investments pay for themselves through savings. The lack of financing 

to pay for upfront cost plays a major role in the slow uptake. But demand is also low because clean 

energy technologies lack a robust, transparent and efficient market.  

When compared to the ease of purchasing consumer goods, as one would on Amazon for instance, the 

clean energy purchase process is immensely complex with little information available to consumers. In 

addition, clean energy technologies are yet to be intrinsically desired in the same way as other 

consumer purchases such as homes and cars. For those products, a consumer decides that s/he wants to 

make the purchase, and the financing is what makes the purchase possible. In clean energy markets, the 

availability of financing, in and of itself, does not necessarily create the desire for the good. Therefore, 

any Green Bank financing would have to be offered in a way that stimulates demand and facilitates the 

creation of efficient market structures. 

Challenges in deploying capital have ǊŜǎǳƭǘŜŘ ƛƴ ǘƘŜ ŎƻƳƳƻƴ ǊŜŦǊŀƛƴ ǘƘŀǘΣ άŎŀǇƛǘŀƭ ƛǎƴΩǘ ǘƘŜ ǇǊƻōƭŜƳ ς ƛǘΩǎ 

ǘƘŜ ŘŜƳŀƴŘΦέ ¢Ƙƛǎ ƛǎ ŀ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ ƴƻǘƛƻƴ ǘƘŀǘ ǇƭŜƴǘȅ ƻŦ ŎŀǇƛǘŀƭ ƛǎ ŀǾŀƛƭŀōƭŜ ŀƴŘ ǊŜŀŘȅ ǘƻ ŜƴǘŜǊ ǘƘŜ 

market, but the lack of consumer demand is the reason that markets are not growing quickly enough. 

The reality, though, is more complex, as offering capital for clean energy financing is not a binary 

condition. A bank or a government program may ostensibly make capital available, but because there is 

no robust market for clean energy technologies, the multitude of activities and parties needed to bridge 

the distance between supply of capital and demand for technologies does not exist. Capital made 

available in a vacuum, or at unusable terms, is ultimately not very useful. 

The series of activities needed to connect capital supply to customer demand includes: marketing; 

dedicated origination channels; partnerships with contractors; contractor training on how to sell their 

services with financing; coordination of financing and services with other subsidies; coordination of 

multiple contractors on multi-measure projects; and many others. In addition to this list of activities, 

often the capital made available for financing is not well-suited for the purposes of clean energy 

investing. For instance, a loan may be offered: 

¶ with a short-term that prevents deep retrofits;  

¶ at an interest rate that prevents a project from being cash flow positive;  

¶ with a loan size that prevents deep retrofit projects;  

¶ ǘƘŀǘ ŘƻŜǎƴΩǘ ŎƻǾŜǊ 100% of the cost, and offers no assistance to find other lenders; 

¶ with credit restrictions that shut-out a majority of the market. 

Together these types of financing and program design failures leave customers with an unappealing 

choice, where they must either cover the costs themselves, or where their total monthly energy costs 

increase. The long list of market and financing deficiencies results in low demand for clean energy 

technology. Consumers do not have the time, knowledge, or interest to navigate a complex purchase 

process, learn about different technologies and program options, and seek out possibly inadequate 

financing entirely on their own. Green Banks can play a critical role in stimulating demand by both 

offering suitable financing and delivering products to customers through turn-key program design. A 

Green Bank Ŏŀƴƴƻǘ ōŜ ōǳƛƭǘ ƻƴ ǘƘŜ ŦƭŀǿŜŘ ŎƭŜŀƴ ŜƴŜǊƎȅ ŦƛƴŀƴŎƛƴƎ ǇǊŜƳƛǎŜ ǘƘŀǘΣ άƛŦ ȅƻǳ ōǳƛƭŘ ƛǘΣ ǘƘŜȅ ǿƛƭƭ 
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ŎƻƳŜΦέ wŀǘƘŜǊ ŀ Green Bank can design financing programs in coordination with delivery mechanisms, 

access to information, and consumer marketing techniques to overcome past demand shortages. 

Whether the Green Bank itself is directly engaging in this market creation activity or doing so in 

partnership with multiple private partners will depend on precise product and organizational design. But 

no matter the design, a Green Bank should strive to ensure customers are presented with simple offers 

that are cash flow positive. 

Green Bank Examples 
To date, five states operate Green Banks in the United States. Nearly a dozen other states are also at 

some stage of Green Bank exploration or development. There is also one official county Green Bank, and 

at least four countries outside the U.S. have national Green Banks. Each of these Green Banks has a 

slightly different model and approach, tailored to suit the institutional landscape, legal requirements 

and market objectives of that jurisdiction. Some Green Banks are directly part of government, while 

others are quasi-public. They draw on a range of public capital sources, and have varying legal 

authorities. Some Green Banks are established with a specific list of financing programs already defined 

that they must implement, while other Green Banks are less structured, offering capital in response to 

requests from market actors. Similarly, a District Green Bank would have to be designed and structured 

to fit the specific local needs and conditions. However, all Green Banks are tied by a common set of 

principles, which include: 

¶ Offering financing, rather than grants 

¶ Leveraging public capital to increase private investment 

¶ Recycling and recapitalizing funds to redeploy dollars and maximize investment 
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Table 1: Summary of Green Bank Institutions 

 

In addition to these domestic Green Banks, the United Kingdom, Australia, Japan and Malaysia all 

operate national Green Banks. The UK Green Investment Bank and the Australian Clean Energy Finance 

Corporation (CEFC) are particularly noteworthy for their scale. They have each already invested billions 

of dollars, leveraging many multiples of that in private investment. 

Connecticut Green Bank 
The Connecticut Green Bank was created in 2011 as the first state Green Bank in the U.S. Originally 

named the Connecticut Clean Energy Finance & Investment Authority, it was created through bi-partisan 

legislation that was initiated by newly elected Governor Dannel Malloy.v The new Green Bank institution 

was born out of the existing grant-making institution, the Connecticut Clean Energy Fund. The Fund was 

repurposed and turned into a deployment financing entity. The Green Bank was created as a quasi-

public agency, with a board of directors that are a mix of government officials and independent 

directors. The government officials include the state Treasurer, the Commissioner of the Department of 

Energy and Environmental Protection, and the Commissioner of the Department of Economic and 

Community Development. The board is charged with setting Green Bank Strategy, approving Green Bank 

products and initiatives, and approving loans. 

                                                           
v PA 11-80, the public act creating the Connecticut Green Bank, passed the House by a vote of 139-8 and the 
Senate 36-0. 
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The Connecticut Green Bank is capitalized by two sources, both of which were identified in the 

legislation. The first is a systems benefit charge that collects roughly $20 to $25 million dollars per year. 

This was an existing system benefits charge, already in place in the state prior to the creation of the 

Green Bank. Previously the entire ratepayer collection went towards state-managed grant programs. 

The re-allocation of those funds to the Green Bank represents only a portion of the total collection, with 

the remaining funds still going toward grants. The new split in funding between grants and financing was 

based on a desire to build market-based mechanisms for clean energy growth. This re-allocation of 

funds was also driven by a desire to maximize private leverage from public funds and get the greatest 

άōŀƴƎ ŦƻǊ ǘƘŜ ōǳŎƪέ ŦƻǊ ŜŀŎƘ ǇǳōƭƛŎ ŘƻƭƭŀǊΦ The sŜŎƻƴŘ ǎƻǳǊŎŜ ƻŦ DǊŜŜƴ .ŀƴƪ ŦǳƴŘǎ ŀǊŜ ǘƘŜ ǎǘŀǘŜΩǎ 

proceeds from the sale of emission allowances through the Regional Greenhouse Gas Initiative (RGGI) 

Program. The Green Bank receives 100% of the states RGGI proceeds. In total, this adds to a total annual 

infusion in the Green Bank of approximately $30 million. This repeated and perpetual capitalization 

ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ /ƻƴƴŜŎǘƛŎǳǘ DǊŜŜƴ .ŀƴƪΩǎ ōŀƭŀƴŎŜ ǎƘŜŜǘΣ ŀƴŘ ŎŀǇŀŎƛǘȅ ǘƻ ƛǎǎǳŜ ƭƻŀƴǎΣ Ŏƻƴǘƛƴǳƻǳǎƭȅ 

increases. 

In addition to these public capital sources, the Connecticut Green Bank is authorized to issue its own 

bonds based on its own balance sheet. The Bank also has limited ability to issue bonds that are 

supported by a state bond reserve fund. This is not equivalent to full faith and credit, but does enable 

boǊǊƻǿƛƴƎ ŀǘ ƭƻǿŜǊ ǊŀǘŜǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǎǘŀǘŜΩǎ ŎǊŜŘƛǘ ǊŀǘƛƴƎΦ  

In addition to its broad financing authorities and capital sources, the Connecticut Green Bank was given 

two key statutory requirements in its enabling legislation. The first is that the Bank must manage the 

ŜȄŜŎǳǘƛƻƴ ŀƴŘ ǳƭǘƛƳŀǘŜ ǿƛƴŘ Řƻǿƴ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǊŜǎƛŘŜƴǘƛŀƭ ǊƻƻŦǘƻǇ ǎƻƭŀǊ ǊŜōŀǘŜ ǇǊƻƎǊŀƳΦ ¢ƘƻǳƎƘ ǘƘƛǎ 

grant-ƳŀƪƛƴƎ ǊƻƭŜ ƛǎ ŘƛǎǘƛƴŎǘ ŦǊƻƳ ǘƘŜ .ŀƴƪΩǎ ōǊƻŀŘ ŦƛƴŀƴŎƛƴƎ ƳƛǎǎƛƻƴΣ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ƳŀƴŀƎŜ ǘƘŜ ǊŀƳǇ 

down of grant levels and then increase financing under a single coordinated strategy has proven highly 

effective for market growth. As seen in the chart below, as the Bank lowered grants consistently through 

multiple steps, the increased availability of financing drove unprecedented market growth.vi  

                                                           
vi In fact, the chart shows that the net cost of solar faced by the consumer, after the rebate, has actually remained 
fairly constant in CT over the last decade. This is because the decline in the gross cost of installation was absorbed 
by the state in the form of reduced rebates. Therefore, the spike in market adoption is attributable to new 
financing tools that allowed consumers to adopt solar without paying that remaining net cost of installation 
upfront. 



 

19 
 

Figure 8: CT Residential Solar Market Installation Costs, Rebates, and Capacity3  

 

Connecticut offered three different financing solutions for the residential market to support solar 

installation. The first was a unique, state-sponsored solar tax-equity lease fund that could be used by 

any installer in the state. Similar to financing products offered by companies like SolarCity the CT Solar 

Lease 2 was a public-private partnership structure that brought $50 million of lease financing to the 

market, with a 5-to-1 private:public leverage ratio. The Green Bank itself created and owned a special-

purpose vehicle through an equity investment. The Green Bank also provided subordinated debt, as well 

as a loan loss reserve credit enhancement with remaining ARRA stimulus funds. The senior debt was 

provided by a syndicate of private banks, and the tax equity was provided by U.S. Bank. This kind of tax-

equity fund enables homeowners to put solar on their roof at no money down, and pay a low monthly 

price by taking advantage of federal tax benefits for solar.vii This financing tool was deployed through 

local installers, who otherwise would have been unable to offer financing to consumers. This tool 

enabled local installers to compete with national companies that had their own financing, and opened 

up the market for consumers who did not have the $20,000 or more of cash on hand to buy solar. 

                                                           
vii A tax equity investor effectively invests cash in exchange for the federal Investment Tax Credit and the 
accelerated depreciation tax benefits enjoyed by solar. This tax value only comes through a tax-equity based 
structure, and allows consumers to pay a lower price for the solar power than they would if they owned the solar 
themselves. 
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Figure 9: CT Solar Lease 2 Financing Structure4 

 

In addition to the Solar Lease, the Green Bank created the CT Solar Loan Product for consumers who 

wanted to directly own their own solar panels but did not have the cash on hand for the installation. 

Through this structure, the Green Bank seeded a loan fund with a $5 million investment. This was 

deployed through an origination partnership with Sungage. This fund led to two noteworthy 

transactions that demonstrate how a Green Bank can transform markets. The first was that the Green 

Bank sold its $5 million loan portfolio to Mosaic Solar, the crowd-funding solar investment platform. This 

was the first secondary-market transaction of this type in the nation, where individual investors in 

California could own solar loans in Connecticut. The second noteworthy event was that Sungage, upon 

proving the market viability and demand for solar loans, was quickly able to raise $100 million of private 

capital from Digital Federal Credit Union to replace the Green Bank capital once it was expended. In only 

a year and with only $5 million of public capital invested, the Green Bank effectively demonstrated the 

value of solar investment to a private lender, enabling private capital as desired. The Green Bank then 

effectively shut down this program, allowing Sungage to serve the market with private capital. 

The final residential product offered, that can support solar, efficiency or other technologies, is the 

Smart-E Loan. Through this structure, the Green Bank provides a standard-offer loan loss reserve, to 

multiple local lenders and credit unions to support their loans into the residential market. These banks 

were either offering capital at high rates and short terms, or not making energy loans at any terms. 

Those banks that were willing to lend into this market were not actively building deal flow with 

ŎƻƴǘǊŀŎǘƻǊ ǇŀǊǘƴŜǊǎƘƛǇǎ ƻǊ ƻǘƘŜǊ ƳŜǘƘƻŘǎΦ Lƴ ŜȄŎƘŀƴƎŜ ŦƻǊ ǊŜŎŜƛǾƛƴƎ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ ǘƘŜ DǊŜŜƴ .ŀƴƪΩǎ 

ƭƻŀƴ ƭƻǎǎ ǊŜǎŜǊǾŜΣ ǘƘŜ ōŀƴƪǎ ŀƎǊŜŜ ǘƻ ƻŦŦŜǊ ŎŀǇƛǘŀƭ ŀǘ ǎǇŜŎƛŦƛŎ ǘŜǊƳǎ ŀƴŘ ǊŀǘŜǎ ǘƘŀǘ ŘƻƴΩǘ ŜȄŎŜŜŘ ŀ ŎŜǊǘŀƛƴ 

cap. These terms are designed to compensate banks appropriately for risk, but ensure that projects can 

be cash flow positive for borrowers. This structure has been used for residential rooftop solar, as well as 

bundles of deeper energy upgrades that include multiple efficiency technologies. 

In addition to managing the wind-Řƻǿƴ ƻŦ ǘƘŜ ǎƻƭŀǊ ƎǊŀƴǘ ǇǊƻƎǊŀƳΣ ǘƘŜ DǊŜŜƴ .ŀƴƪΩǎ ŜƴŀōƭƛƴƎ ƭŜƎƛǎƭŀǘƛƻƴ 

also directed the Green Bank to administer a state-wide PACE program. Through Commercial PACE, CT 

offers whole-building commercial energy retrofits. The whole-building approach to energy upgrades has 

long been viewed as the most effective way to significantly curtail energy consumption, but the projects 
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are hard to execute and finance. They include multiple energy efficiency technologies and can also 

include rooftop solar when appropriate.viii The Connecticut Green Bank is able to finance these projects 

through its commercial PACE (C-PACE) program.  

PACE is legally authorized in over 30 states, but Connecticut is one of only two states to achieve 

significant scale with a commercial PACE model. Unlike most states where each local government is 

charged with creating their own program, the Connecticut Green Bank (CGB) is tasked with 

administering the program across the entire state. Through central administration, the CGB provides 

programmatic consistency and standardization--critical elements for private investment. The CBG also 

ensures that every loan offered can be paid back entirely through the savings generated by the project, 

as stipulated iƴ ǘƘŜ ǎǘŀǘŜΩǎ ƭŜƎƛǎƭŀǘƛƻƴΦ ¢ƘŜ CBG uses a standardized and rigorous technical underwriting 

method to ensure that every project has a savings-to-investment ratio greater than 1 (as required by 

legislation). 

Many PACE programs have struggled to attract private capital because of program complexity and small 

investment scale. Connecticut initially struggled with this same problem, having designed a robust 

administrative platform, but was unable to draw in private capital to fund the PACE loans in a 

meaningful way. However, the Connecticut Green Bank was able to kick-start the market by originating 

and underwriting PACE loans using its own public dollars. By taking the first step where private lenders 

would not, the Green Bank was able to build scale by aggregating projects. Loans were offered with an 

interest rate of approximately 6%, which is low enough to expand the addressable market and make 

projects cash flow positive, but high enough to attract private investors who want to buy the loans from 

the CGB. After building a portfolio large enough to attract private investment, the CGB sold 80% of the 

PACE loan portfolio through an auction, drawing in $24 million of private investment.5 This was the first 

commercial efficiency securitization in the country, attracting specialized and institutional investors to 

participate in the market. Without investment and coordination by the CBG, the market would have 

remained dormant. 

Now that the CGB has demonstrated the mechanics and potential of PACE, private investors are 

preparing to enter the market at far greater scale. To satisfy the growing pipeline of projects, the CGB is 

raising an external warehouse of at least $50 million in private capital that will be used to originate 

loans. Those private dollars will be paired with public debt and/or credit enhancements, and the loans 

will then be securitized in public markets. After only one portfolio sale, the CGB has demonstrated 

market opportunity to draw institutional investors eager to originate the loans, reducing the need for 

public investment. Recent securitizations of residential PACE loans in California suggest that this new 

private capital will come with ever lower interest rates.6 

After four years of operation, the Connecticut Green Bank is now a mature financial institution that has 

ǎǇŀǊƪŜŘ ǊŜƳŀǊƪŀōƭŜ ƎǊƻǿǘƘ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ŎƭŜŀƴ ŜƴŜǊƎȅ ƳŀǊƪŜǘǎΦ Lƴ C¸нлмрΣ ǘƘŜ CGB sparked $365 

million in total clean energy investment in the state, while achieving a private to public leverage ratio 

exceeding 5-to-1. This stands in sharp contrast to the market condition prior the /.DΩǎ creation. In the 

eleven years of operation of the prior Clean Energy Fund, a total of $350 million was invested during 

that whole time period. Of that total, approximately half of the funds were public dollars, and nearly all 

                                                           
viii To date, roughly 50% of projects are PV only, 25% are EE only, and 25% are both PV and EE. 
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were in the form of grants. Under the CGB, markets have grown quickly through greater private 

investment. The public dollars that are used are returned to the CGB through repayments on financing. 

The CGB is now developing new products to expand its market coverage to include the low-to-moderate 

income (LMI) sector and clean transportation. 

Figure 10: Connecticut Green Bank v. Connecticut Grant-Making Authority7 

 

New York Green Bank 
New York Governor Andrew Cuomo announced his plan to form the New York Green Bank (NYGB) in 

January 2013 during his State of the State address. His plan was to build a $1 billion financing institution 

to fill financing gaps in the New York clean energy capital market. It was determined from the outset of 

the process that new legislation would not be needed to create the financing entity. Legal analysis 

ŘŜǘŜǊƳƛƴŜŘ ǘƘŀǘ ǘƘŜ ǎǘŀǘŜΩǎ ŜƴŜǊƎȅ ƻŦŦƛŎŜΣ b¸{9w5!Σ ƘŀŘ ŀƭƭ ǘƘŜ ƭŜƎŀƭ ŀǳǘƘƻǊƛǘƛŜǎ ŀ Green Bank would 

need to provide financing. In addition, New York wanted the Green Bank to be directly part of 

government.  

Separately, the Governor decided that the best source of funding for the NYGB would be similar to those 

chosen in Connecticut. The NYGB was capitalized by redirecting a portion of the ratepayer surcharge 

funds collected annually to support grant programs. The NYGB also receives ǘƘŜ ǎǘŀǘŜΩǎ wDDL ǇǊƻŎŜŜŘǎΦ 

The funding plan laid out by NYSERDA in the summer of 2013 called for a five-year capitalization 

structure, with multiple infusions of capital summing up to $1 billion, after which no further funds would 

go into the NYGB. The allocation of the RGGI proceeds could be made through administrative action, but 

redirecting the ratepayer funds to the NYGB required approval by the Public Service Commission (PSC). 

NYSERDA produced a detailed business plan and explanation of the importance of financing to support 

its petition to the PSC.8 This led to PSC approval of NYGB funding in December 2013, initially allocating 

$165.6 million in ratepayer dollars.9 Combined with the annual $45 million in RGGI proceeds, this 

ōǊƻǳƎƘǘ ǘƘŜ b¸D.Ωǎ ƛƴƛǘƛŀƭ ŎŀǇƛǘŀƭƛȊŀǘƛƻƴ ǘƻ Ϸнмл ƳƛƭƭƛƻƴΦ10 

The NYGB is now a fully staffed entity, operating as a wholesale clean energy finance lender (as opposed 

to Connecticut, which operates more as a retail lender). Rather than design specific financing products 

and programs, the NYGB is looking to the market to learn what financing is needed. In February 2014, 

the NYGB issued an open-ended RFP seeking applicants for funding that could demonstrate that they 

could not find private funding elsewhere, and that NYGB ǇŀǊǘƛŎƛǇŀǘƛƻƴ ǿƻǳƭŘ ǇǊƻŘǳŎŜ άƳŀǊƪŜǘ 

ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΦέ aŀƴȅ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ŀƴŘ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀǊŜ ŜƭƛƎƛōƭŜ ǘƻ ǊŜŎŜƛǾŜ 

funding. Similar to Connecticut, the NYGB can offer funds in many different forms, including senior 

loans, subordinated loans, credit enhancements, warehousing and securitization.  
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To date, the NYGB has received $734 million in proposals and has an active project pipeline of $338 

million.11 The first set of NYGB investments were announced in the fall of 2015.12 $49 million of public 

capital was used to leverage $178 million in private capital. Three deals were announced addressing 

different market segments. $25 million in debt was provided to a NY-based solar installer to support a 

solar leasing warehouse. $4 million in construction financing was provided to a distributed wind installer 

to support over 160 distributed wind installations in rural New York through a lease structure. And $20 

million in credit enhancing capital was provided to enroll the state in the multi-state Warehouse for 

Energy Efficiency Loans (WHEEL) program, which provides home energy upgrade financing. 

Hawaii Green Infrastructure Authority 
IŀǿŀƛƛΩǎ Green Bank institution is called the Green Infrastructure Authority (GIA), which was created 

ǘƘǊƻǳƎƘ ƭŜƎƛǎƭŀǘƛƻƴΦ ¢ƘŜ DL! ǿŀǎ ǇƭŀŎŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎǘŀǘŜΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ .ǳǎƛƴŜǎǎŜǎΣ 9ŎƻƴƻƳƛŎ 

5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ¢ƻǳǊƛǎƳ ό5.95¢ύΣ ǿƘƛŎƘ ƻǇŜǊŀǘŜǎ ǘƘŜ ǎǘŀǘŜΩǎ energy office. The GIA is minimally 

staffed, relying on third-ǇŀǊǘȅ ŎƻƴǘǊŀŎǘƻǊǎ ǘƻ ŀŘƳƛƴƛǎǘŜǊ ƛǘǎ ŦƛƴŀƴŎƛƴƎ ǇǊƻƎǊŀƳΦ ¢ƘŜ DL!Ωǎ ŦƛǊǎǘ ǇǊƻƎǊŀƳΣ 

approved by the public utility commission in 2014, is the Green Energy Market Securitization (GEMS) 

program. GEMS provides solar lease financing to underserved market segments, particularly LMI 

households. 

Hawaii has experienced a residential solar boom as the cost of solar has fallen and is highly competitive 

with expensive grid electricity in the state. However, solar adoption and the associated economic 

benefits were concentrated among high-income households. 27% of households earning $90,000 or 

more had solar, but only 6% of households with less than $60,000 in income had solar. This was a clear 

gap in private financing markets that had serious economic welfare consequences. GEMS is designed to 

fill that gap, leveraging public capital in an innovative way. 

Figure 11: Hawaii GEMS Financing Structure13 

 






















































































































































