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Abstract 
 
 The following research paper examines green banking and finance in the United States. 

The paper provides a background on how green banks are structured, how they are funded, 

and the types of financial products they offer. The primary objective of the research is to 

identify whether public or private sources of funding result in more emissions reductions and 

energy savings. Data was collected from the Connecticut and New York Green Bank’s financial 

reports and organized in Excel. The data suggests that the green banking model works 

successfully in leveraging small amounts of public money with larger sums of private money, 

contributing to significant emissions reductions and energy savings. Publicly funded more 

programs do not achieve emissions reductions and energy savings on par with programs funded 

with private investment. By understanding which models and programs work the best, they can 

be replicated in new states seeking to establish a green bank. 
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Executive Summary 
 
 Combatting climate change through carbon emission reduction requires creative 

innovation in technical, policy, and financial matters. No single solution or silver bullet exists 

that can halt or slow global climate change, rather, integrated thoughts and approaches provide 

the best chance of achieving meaningful emissions reductions. Both the Energy Policy and 

Climate Program and my work at the Center for Climate Strategies have not only continued to 

show me the importance of an integrated approach to climate change, but also demonstrate it 

in action in academic and professional settings. Every Energy Policy and Climate class laid the 

groundwork for technical, policy, and financial aspects of energy and climate work and provided 

and opportunity and challenge to put the pieces together. The program gave me many of the 

tools I needed while working for the Center for Climate Strategies. Everyday work requires the 

multiple angles of approach in successfully completing projects. The Capstone project has been 

a culmination of both these experiences and has allowed me to put my knowledge to work, 

while gaining new perspectives along the way. Many thanks to Tom Peterson of Johns Hopkins 

University and Center for Climate Strategies for all the help and guidance throughout the 

project.  

Green Banking is a result of combining approaches to climate change, from the crafting 

of policies that result in the creation of a green bank, to the scientific metrics used to measure 

success of a bank’s programs along with the financial tools and programs used to carry out a 

bank’s stated purpose. The Capstone examines a small slice of the green financial world, 

however, the research produced will be important as more green banks emerge. Understanding 

what programs and funding mechanisms perform well will be key in deploying funding 
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efficiently and correctly, reducing emissions, and helping people along the way. The Capstone 

will provide some insight into potential programs new banks can pursue as they develop. 

Introduction  
 

Achieving meaningful carbon emissions reductions requires the mobilization of 

renewable energy technologies and efficiency boosting practices. This of course requires 

significant capital for all phases of a project. Complicating matters, the United States is diverse 

both geographically and socioeconomically. On the geographic side, some renewable energy 

technologies are only viable in certain places, not just on a national scale, but also at State and 

Local levels as well. Renewable energy deployment also comes with steep initial costs and 

maintenance, from identifying a viable site, preparations, installation, and upkeep. As a result, 

many people simply cannot afford to invest in renewable energy, especially rooftop solar 

systems. As a result, Green Banking and Finance began to emerge.  

Green finance is an overarching term to describe investment and other financial 

practices that result in the deployment of environmentally friendly practices. According to the 

United Nations Environment Programme, “Green financing is to increase level of financial flows 

(from banking, micro-credit, insurance, and investment) from the public, private and not-for-

profit sectors to sustainable development priorities. A key part of this is to better manage 

environmental and social risks, take up opportunities that bring both a decent rate of return 

and environmental benefit and deliver greater accountability.” (UNEP, nd). Green finance also 

has a public sector characterization. This can encompass governmental entities forming 

incentives and subsidizing projects such as public transportation or water quality 

enhancements, (Boettcher, 2022). Green finance is an umbrella term can include public-private 
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entity interaction, however, this research paper examines one aspect of green finance, Green 

Banking. The National Renewable Energy Laboratory describes green banks at a high-level 

stating, “’a focused institution, created to maximize clean energy adoption.’ Green Banks are 

often established to complement existing financing institutions by attracting and leveraging 

private capital that otherwise might be unavailable to a particular market or segment.” (NREL, 

nd). Green banks are mission driven and serve a main objective of deploying clean energy 

through creative financing methods. While green finance’s definition encompasses multiple 

strategies for clean energy deployment and practices, green banking is an arm of green finance. 

However, this research uses green finance as term for green bank practices and methods.  

Green Banks are a relatively new concept, with several beginning operations in the past 

decade, with more in development or opening in the past five years. There are also institutions 

that call themselves Clean Energy Centers or Funds, however, this study will only focus on 

institutions that identify as Green Banks. In general, Green Banking institutions’ main objective 

is mobilizing capital to combat climate change through investment in clean energy technologies 

and practices. According to the Coalition for Green Capital, “…Green Banks care about 

deploying clean energy rather than maximizing profit. They actively develop a pipeline of clean 

projects and seek out opportunities in the market. All Green Banks have the mission to address 

climate change, though many also have additional objectives such as improving resiliency or 

serving low-income communities.” (CGC, nd). Green banks utilize financing instead of grant 

programs. Finance allows for investment with return, thus ideally making money available again 

for investment in new projects, rather than grants that are a lump sum with no return (CGC, 

nd). Financing also provides a more rapid deployment speed in contrast to grants. Applications 
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for financing can be approved much faster while grants often require a longer vetting process. 

Coalition for Green Capital states, “With their focus on accelerating the clean energy transition, 

green banks have timing in mind. They aim to maximize market penetration as quickly as 

possible in order to displace dirty energy. This is in contrast to passively making capital available 

as some existing programs do.” (CGC, nd). Ultimately, Green Banks seek to make capital 

available in a targeted fashion, meeting the needs of their community or region, reducing 

emissions in order to combat climate change and often further environmental justice goals.   

Statement of Purpose 

The purpose of this study is to identify funding mechanisms utilized by Green Banks that 

produce successful outcomes in helping the Bank achieve their stated program and institutional 

missions.  

Study Topic 

This research project will examine funding mechanisms utilized by Green Banks in 

seeking to fulfil their missions. Specifically, the research focuses on two Green Banks: 

Connecticut Green Bank and New York Green Bank. It examines the most recent financial 

reports for the year 2021, funding sources and mechanisms for select Bank’s programs, and the 

outcomes of those projects.  

Context  

 The Study was performed in the context of an academic setting, with deadlines set by 

the Energy Policy and Climate program. Outside of the academic context, the research was 

performed at a time when Green Banking and Finance are proliferating at a rapid rate. In 

addition, recent Federal Legislation in the Inflation Reduction Act provides $27 Billion in funding 
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for a Greenhouse Gas Reduction Fund managed by EPA to both create a national green bank 

along with funding for existing and future green banking institutions. The urgent need to deploy 

renewable energy as climate change progresses along with the significant amount of funding 

that will become available necessitates the need for a study on successful funding mechanisms 

and programs. Identifying programs that are effective now will allow for rapid implementation 

among new Green Banks across the United States.  

Problem Statement  

 The research seeks to identify which funding mechanisms used by green Banks are most 

effective. A successful program or project is defined as fulfilling a green bank’s mission by 

reducing emissions and producing energy savings through the deployment of clean energy 

technology and practices. Funding mechanisms that produce the most emissions reductions 

and energy savings will be considered the most successful. Which mechanisms result in optimal 

clean energy deployment resulting in emissions reductions and energy savings? Do mechanisms 

that leverage public or private funding have more success?  

Hypothesis  

 Green Banks that fund programs using public funds will see better performance, greater 

emissions reductions, and energy savings, than programs that use private funds. Public funds 

are a more consistent source compared to relying on private funds, thus resulting in better 

project and program performance.  

Organization 

 The literature review will be structured in a way that builds context around green banks, 

past studies on the structure of banks, trends in the industry, an examination of emissions data 
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for Connecticut and New York, and finally the source material for the data examined in the 

study. Each section builds upon the last, allowing the reader to understand the research and 

findings more in depth. Following the literature review, a methods section details the data 

collection process, results section showing data collected, and finally a discussion section 

providing interpretation of the data. Finally, a conclusion closes the research paper, placing the 

results and discussion in a greater context of the current legislative environment and future of 

green banking and finance.  

Literature Review 
 

Green Banking Background 

 Green Banks are largely created to address region and locality specific needs for clean 

energy investment and deployment, efficiency upgrades, and assistance for low to moderate 

income households. The main priority of all green banking institutions is to address the causes 

of global climate change through emissions reductions. The EPA states, “Green banks leverage 

limited public funds to attract private investments to address financing gaps. This approach 

allows public dollars to be recycled through financing with repayment structures and lessens 

total public expenditures over time. In contrast, grants and rebates are one-time outlays of 

public funds” (EPA, 2018). Green Banks are highly specialized in the needs of their regions 

allowing for rapid deployment of funds and clean energy technology. According to Jennifer 

Weiss and Kate Konschnik of Duke University, “Green banks also facilitate market development 

by educating consumers, centralizing administration for originators and lenders, and connecting 

capital supply to customer demand” (Weiss and Konschnik, 2018). Green banks source their 
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funding from various sources including public funds from a state or local government, private 

investor fundings, as well as charitable donations. The diversity of funding often makes private 

investment more attractive by reducing risk, allowing for deployment of more funds while 

allowing investment in new and emerging sectors (Weiss and Konschnik, 2018). Green Banks 

are experts in the needs of the communities they serve, allowing for precision deployment of 

funds rather than blanket grants. This also allows for greater flexibility for experimentation 

whereas grants often have a one-time lump sum of money.  

Structure 

 Because Green Banks are specialized for the communities they are located in, structure 

plays a key role in how investments and programs are carried out, as well as how they receive 

funding. Typically, banks are classified as public, private, nonprofit, or quasi-public. Each design 

has advantages and disadvantages and can be established through various methods. There are 

usually three ways a green bank is created with each having implications for the structure. First, 

a bank can be created through a legislative mandate or state constitutional amendment. Those 

created by constitutional amendment are often considered the most durable since they are 

protected by the state’s constitution, however, this may be a long and difficult process. More 

often, a bank is created by legislative action, sometimes setting aside an initial amount of 

funding, or repurposing an existing fund, program, or agency. For example, the Connecticut 

Green Bank originated as the Connecticut Clean Energy Fund, managed by the Clean Energy 

Finance and Investment Authority. In 2016, Connecticut’s state legislature created the 

Connecticut Green Bank as a successor to the Clean Energy Finance and Investment Authority. 

Green Banking intuitions created through mandate or legislation usually have a stream of public 
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funding to utilize for operations and investment. This security of funding provides a sense of 

stability to investors, reducing a perception of risk, opening the bank up to further sources of 

funding for investment. Next, a green bank can be established through an executive order. Or 

action. The New York Green Banks was created by the New York Public Service Commission 

managed by the New York State Energy Research and Development Authority (NYSERDA). The 

agency requested the Public Serve Commission to utilize existing funds available from utility 

programs. While this method utilizes existing public funding, banks likely will not have a 

consistent source without action by the state legislature authorizing additional cash flow. It may 

initially eliminate the need to pass specific legislation, however, the bank can become 

vulnerable to political windfalls that may be unfavorable. Finally, funds can be established 

privately by individuals. These funds are only bound to carry out actions based on what they 

decide upon forming. This can range from buying land for conservation purposes or raising 

money to carry out financing for clean energy projects. These funding groups are generally 

small and limited in scope.  

 As discussed previously, the methods for establishing a green bank have implications for 

the overall structure and activities that will be carried out. According to Dileimy Orozco of E3G, 

four main questions must be answered when designing a green bank: “What will the priorities 

of the institution be? What will the legal structure and governance of the institution be?, How it 

will be structured financially?, What will be the risk management and oversight framework?” 

(Orozco, 2019). As a result of these questions, specific structures have emerged. There are 

three main structure types among green banks and funds in the United States: Public or 

Governmental Entity, Quasi-Public, and Private or Nonprofit. While there is some overlap in 
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activities between the classification, means of establishment and overall goals have an impact 

on how a bank will be structured, providing advantages and disadvantages.  

Public and Governmental Funds are typically small accounts set aside for specific 

purposes such as conservation or infrastructure upgrades. They are often managed by a state 

or local agency and receive only government funds with no outside investment or cash 

infusions. These are not typically considered green banks, rather a mission driven government 

funding account. They may carry out similar activities that a green bank might, however.  

The majority of green banks that carry out investment activities in the United States are 

structured as Quasi-Public institutions. As a result, these institutions are subject to state ethics 

rules, governed by the state, and are considered a state entity. This results in multiple 

advantages for the institution. For example, the New York Green Bank is able to form contracts 

and borrow money, as well as file suit and be sued. Similarly, the Connecticut Green Bank was 

granted the privileges of a corporation such as, “…immunities, tax exemptions and other 

exemptions of the corporation” (Weiss and Konschnik, 2018). As a result, the Connecticut 

Green Bank is authorized to “borrow money, enter into contracts, hire staff, hold intellectual 

property rights, invest its funds, and negotiate joint ventures with public and private entities” 

(Weiss and Konschnik, 2018). These traits allow green banks to carry their stated missions by 

issuing bonds, performing investment activities, and creating public-private partnerships. 

However, similar to corporations, they can be held liable, and investments may not always 

provide a return. Yet, this design provides the greatest access to funding and the ability to 

conduct activities that have widespread impacts. This research paper primarily focuses on data 

from Quasi-Public Institutions.  
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Private and Nonprofit are the final type of green finance models. These institutions can 

be found at both the state and local levels. For example, in Maryland’s Montgomery County, 

the Montgomery County Green Bank was established as a nonprofit corporation. The bank is 

not managed by the county, but was established and governed by local laws. The county can 

suspend or revoke the nonprofit charter, however, it can continue operate normally as a 

nonprofit corporation so long no suspension of revocation takes place. These activities can 

include issuing bonds and assuming liability. Private organizations may also pursue establishing 

a green banking or finance entity. These can be facilitated by a governor’s office, however, as a 

private entity, they have no state government oversight and are only obligated to their own 

mission statement. A unique example is Florida’s Solar Energy Loan Fund (SELF) which is 

certified as a community development financial institution. These are overseen by the Federal 

government as performing community development activities. SELF received an initial sum of 

money from the Department of Energy as a result being classified as a community development 

financial institution. The main advantaged of private and nonprofit green finance institution is 

that they are design to be hyper focused on the communities they are located in. They have the 

expertise to identify community needs and deploy funding where it will have the largest impact. 

Private and Nonprofits face a main disadvantage of simply being small and without diverse 

sources of funding. They may have to rely on grants or donations to continue to carry out 

operations. As a result, this limits the number of staff they can hire and the activities they want 

to pursue, overall decreasing their effectiveness.  

Funding Sources  
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 Green Banks utilize a variety of sources of funding to carry out their operations. As 

discussed previously, the establishment and structure of a bank usually determines where 

funding is obtained from. Securing a diverse portfolio of funding sources can allow a bank to 

expand its product offerings and serve more people. There are various sources banks can utilize 

with the goal of stretching public dollars efficiently. Several examples of funding sources are 

listed below. 

Utility and Infrastructure Fees 

 States may opt to add public good fees to utility bills on a power consumed basis. The 

fee on a utility bill is tied to the amount of electricity used by a customer in a one-month 

period. The Connecticut Green Bank receives some of its funding from a per kilowatt hour 

charge, amounting to about $20 million or more per year. Other states such as Hawaii have 

added a flat fee to monthly bills to secure green infrastructure funding.  

Emissions Allowance Sales and Carbon Taxes 

 Banks can secure funding through the state sale of emissions allowances as a part of the 

Regional Greenhouse Gas Initiative. These allowances are bought by power generators at 

auction can be diverted as the state sees fit, with some going to green banking institutions. The 

New York Green Bank’s initial capitalization included some funds from a Regional Greenhouse 

Gas Initiative auction and receives around $25 million each year from sales as well.  

Utility Settlement Agreements 

 Green Banks can receive money when utilities merge. When mergers are examined by a 

public service commission, rate cases and stakeholder settlements can have provisions for 
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green bank funding. The Montgomery Country Green Bank received $14 million in funding from 

a utility merger settlement agreement in 2016. 

Private Funding 

 Banks can receive both philanthropic contributions and program related funds. The 

Connecticut Green Bank was authorized to received private investment in 2011, and now 

makes up an important component of their work, examined later in the research paper. The 

Montgomery Country Green Bank has also received a grant from a private foundation to fund 

staff requirements.  

State and Federal Public Funding 

 The Federal Government has a multitude of funding programs that can make funds 

available for green banking and finance. For example, the Department of Energy’s 

Weatherization Assistance Program and State Energy Program provide annual funding to states 

to carry out efficiency upgrades and renewable energy deployment among a multitude of other 

energy related activities. Upon receiving this funding, states can direct it as they please, which 

could include green banking and finance. This could provide a steady stream of income for a 

green bank for several years.  

Private Capital and Intuitional Investment 

 Finally, green banks can take advantage of outside private investors and institutions, 

combining multiple sources of funding. Private capital can provide seed money for a program 

and result in returns for an individual or organization. A private Bank contributed $100 million 

to the Connecticut Green Bank, allowing it to expand its solar financing program and privatize 

it.  
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Total Funding Sources  

 Green Banks can utilize a combination of these funding sources to build out their 

portfolios. This is usually dictated by their structure, but they often adapt as they grow and new 

innovative financing techniques emerge. The following graphic highlights the New York Green 

Bank’s funding sources for the year of 2015. 

  

Figure 1.NYGB Funding Sources 2015, (Weiss and Konschnik, 2018). 

This portfolio of funding includes utility fees, State funding, and emissions allowances from the 

Regional Greenhouse Gas Initiative auction sales. This portfolio will continue to grow and 

change as new funding sources become available and the bank adjusts its operations for new 

programs. The Connecticut Green Bank also relies on a diverse set of funding sources. 

According to their FY22 Annual Comprehensive Financial Report, 45% of their funding came 

from Utility Remittances and over 20% from the Regional Greenhouse Gas Initiative auction 

sales. The remainder of their funding originates from grants, energy credit sales, and interest on 

loans. Maintaining a diverse portfolio of funding sources while seeking out new ones is an 

important aspect of managing a green bank. Failure to do so can result in stagnating programs 

and decline of the institution while failing to address the causes of climate change.  
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Financial Products Offered 

 Green banking institutions’ goal of reducing emissions through clean energy technology 

deployment requires creative financial techniques and strategies. These technologies often 

require high up-front costs. The type of products a bank offers depends on both its established 

governing laws and the structure. Overall, the goal of a green banks is to remove some of the 

financial barriers of investment in clean energy and make it more accessible, while sometimes 

offering a return on investment. Several of the financial products offered by green banks are 

listed and described below. 

Credit Enhancements 

 This method typically uses a small amount of public funds to reduce the risk of default 

for vendors. Loan loss reserves and guarantees can be used in reducing vendor risk. Credit 

enhancements allow banks to offer loans to individuals with poor credit, allowing them to 

access clean energy technology or weatherization that they normally would not be able to 

afford. The return on investment is usually low, however, banks are able to leverage funds to a 

great extent, up to ten times the enhancement (Weiss and Konschnik, 2018). 

Direct Loans 

 Direct loans can utilize public funding to ignite a new and developing market. This can 

be applied to commercial scale technologies that have yet to gain traction, provide a test run 

compared to other more established technologies. This may also be used to attract debt 

investors into exploring new technologies that have not been demonstrated on a commercial 

scale such as battery storage. This would allow for further study of potential repayment 

strategies.  
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Co-Investment Loans 

 This technique combines both public and private funds, acting as a credit enhancement 

along with direct lending. Weiss and Konschnik state, “For example, a green bank might offer 

subordinated (or secondary) debt for 20% of the financed cost of a project and assume the first 

loss position in the event of a default. This reduces the risk of the private investor’s 80% portion 

and leverages the public fund’s 20% investment (Weiss and Konschnik, 2018). By utilizing this 

technique, green banks are able to offer loans to low income or credit poor residents, while at 

the same time reducing risk and providing a return to lenders.  

Warehouse Loans 

 These loans are often small in size and can be used on standardized projects such as 

weatherization and efficiency upgrades. They can be sold on a secondary market, reducing 

costs, and providing substantial return on investment. Green banks finance standardized 

project loans, saving them until the portfolio is significant enough to attract a private investor. 

Once sold, the green bank receives 100% of the funds back and can reinvest as the please on 

new projects or loans.  

Specialized Loans 

 Green banks can create specialized loan programs to meet the needs of the 

communities they serve. A common program used by green banks are Property Assessed Clean 

Energy (PACE) loan programs. Essentially, finances are collateralized by placing a senior lien on 

a property that is paid off progressively through property taxes. Banks can either act as the 

lender or offer credit enhancements to bring in private lenders to a market. The Connecticut 

Green Bank’s PACE program is later examined in the data analysis section of the research 
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paper. Other loan programs can utilize utility on-bill payment methods. A green bank can offer 

direct loans where customers repay loans through charges on their utility bills, reducing the risk 

of default as well as removing credit barriers for low-income residents. Both methods provide 

residents access to clean energy technology or weatherization that they typically could not 

finance with typical loans or out of pocket.  

The Current State of Green Banks in the US 

 The Green Banking movement in the United States has continued to grow over the past 

decade. Despite the Covid-19 Pandemic in 2020, Green Banks continued to see growth. 

According to the American Green Banking Consortium and Coalition for Green Capital, green 

banks mobilized $1.69 billion of investment with just $442 million of green bank funds. (AGBC 

and CGC, 2021). In twenty-two states, government leaders, local officials, and other market 

actors have begun exploring the steps to create new green banks. Green banks have shown 

demonstrated growth over the past decade. The following graphic illustrates that growth of 

investment.  
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Figure 2.Green Bank Investment Growth, (AGBC and CGC, 2021) 

Green banks have reached $7 billion in total investment caused. Breaking that down, green 

banks themselves have invested $1.9 billion of their own money with private co-investment at 

$5.1 billion. This results in a mobilization ratio (overall project investment/Green Bank 

investment) of 3.7. An increasing mobilization ratio is likely to attract more private capital, and 

thus drive increasing investments, resulting in greater deployment of clean energy technology. 

Increasing investment also allow green banks to grow and expand their operations and self-

sufficiency. They might not have to rely as heavily on outside funding sources such as the 

Regional Greenhouse Gas Initiative, allowing states to divert funds elsewhere. The following 

chart highlights green bank self-sufficiency ratios over the past decade.  
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Figure 3.Green Banking Consortium self sufficiency ratio, (AGBC and CGC, 2021). 

Becoming increasingly self-sufficient can protect banks from political changes that may 

eliminate sources of funding or changes in the community that force a bank to offer different 

financial products with less return. Continued growth of products that provide returns allows a 

bank to become resilient to outside forces and market changes. The following sections examine 

the most recent annual reports from the Connecticut Green Bank and New York Green Bank.  

State of the Connecticut Green Bank 

The Connecticut Green Bank has experienced rapid development since its inception in 

2011. The Bank has seen large growth in both its investment portfolio and range of program 

offerings. According to their annual performance report, the Connecticut Green Bank has 

driven $2.14 billion in investment using $288.4 million in Bank funds to attract $1.85 billion in 

private investment since 2011. This has resulted in a leverage ratio of $7.40 per every green 
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bank dollar (CTGB, 2021). The results of the Connecticut Green Banks investment and programs 

are clear. The following graphic highlights several of the important metrics of green investment. 

 

 Figure 4.CTGB’s impact report, (CTGB,2021).  

Not only does investment in clean energy assist in curbing emissions, but it also has many co-

benefits. Job growth and creation, air quality and health improvements, energy burden 

reductions, and investment in disadvantaged communities are all products of green finance 

programs managed by the Connecticut Green Bank. Research further on in the paper will 

examine a few programs and the potential reasons the Connecticut Green Bank has been 

successful.  
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State of the New York Green Bank 

 Similar to the Connecticut Green Bank, the New York Green Bank has also seen rapid 

growth since its founding in 2013. As a result, the New York Green Bank has become the largest 

green bank in the United States, deploying $1.7 billion in total capital. This has resulted in $1.3 

billion in return on investment to the bank while mobilizing $4.5 billion in capital. The New York 

Green Bank has achieved a high level of success with many of its programs. The following 

graphic highlights some of the co-benefits of its green investment programs.  

  

Figure 5.NYGB Impact Report (NYGB, 2021).  

Electricity and fuel savings along with carbon emissions avoided are a central part of a green 

bank’s mission of combatting climate change. Fiscal Year 2021 was an especially successful year 

for the New York Green Bank with its most capital committed ever. $437.8 million in capital was 

committed, mobilizing $1.0 billion. The graph below shows the growth of invested capital over 
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the past decade.

 

Figure 6. NYGB Yearly investment and Project Number, (NYGB,2021).  

This next graph illustrates three components of investment for the New York Green Bank: 

cumulative commitments, the current portfolio, and deployed funds.  

  

Figure 7.Commitments and Deployments, (NYGB, 2021).  
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Cumulative commitments consist of loans maturing or prepayments by borrows. Upon 

receiving those funds, the bank can then redeploy or make new loans available. Committed 

capital requires borrows to reach preset milestones to unlock further funding. This results in 

committed capital being higher than deployed capital, however, once those milestones are 

met, further funding is unlocked and deployment increases. This method ensures projects 

remain on track for their stated goals, prevent losses of capital.  

Connecticut Emissions Report 

 The State of Connecticut’s last emissions report was released in 2018, with the 2021 

report releasing at a to be determined date. However, the 2018 report provides a good baseline 

for providing context of the emissions reductions achieved by the Connecticut Green Bank. The 

report examines emissions from all sectors. The following chart shows the emissions produced 

by sector.  
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 Figure 8.Statewide Emissions, (CT State Government, 2018).  

Green banking programs examined later in the research examine emissions sources in the 

residential and commercial sectors with 7.6 and 4.3 MMTCO2e each respectful. While not the 

highest source of emissions in the state, they are areas of focus for reductions by the 

Connecticut Green Bank.  

New York State Emissions Report 

 New York’s emissions report provides a comprehensive examination of all type of 

emissions for each sector in 2021. The report finds a total of 379.43 MMTCO2e for the year 

2019, with the energy sector responsible for 76% of total emissions. The chart below provides a 

breakdown of consumption for the energy sector.  
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Figure 9.Energy Sector Emissions, (NYDEC, 2021).  

As seen before in Connecticut’s breakdown, residential and commercial energy consumption 

possess high emissions levels, with opportunities for reductions through the New York Green 

Bank’s programs examined in this research report.  

Data Sources 

 This study utilized both the Connecticut Green Bank’s “Annual Comprehensive Financial 

Report” for FY21 and individual project reports from the New York Green Bank. The 

Connecticut Green Bank’s annual report contains detailed information regarding background of 

the year’s work, projects, background of the bank, financial statements, and program metrics. 

The Annual report provides funding sources, amounts, and mechanism in which the Bank’s 

projects are funded. It also evaluates the programs by various metrics including leverage ratio 

and emissions avoided. The New York Green Bank provides individual program and project 

reports containing several valuable pieces of information including market barriers, investment 

product offered, clients and partners, amount invested, and metrics. Two of the New York 

Green Bank’s program reports are examined in the research: “Revolver loan to fund the 

purchase of materials and installation of residential solar projects in New York State”, and 
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“Financing for Building Retrofits in Low-to-Moderate Income Housing Developments New York 

City Housing Authority”. These reports provide the necessary background and data to provide 

solid analysis for the research paper.  

Methods 
  

The study was conducted by identifying data sources on both the Connecticut Green 

Bank and New York Green Bank’s websites. Annual performance documents are listed under 

the impact or portfolio sections on their respective websites. Two programs were selected from 

each green bank. The selection process considered two main factors: program length and 

financial product offered. The former to ensure adequate data was available for analysis and 

latter to provide a diversity of mechanisms examined by the case study. After program 

selection, data was inputted into Excel sheets. This data included the name and type of 

program, years, and funding amount and sources. Evaluation metrics were also collected 

including, leverage ratio, energy savings both annual and lifetime, and emission avoided. After 

collection, data was placed into tables and then converted into graphs to illustrate results 

clearly. First, the Connecticut Green Bank’s Green Bond program was examined. It contains 

analysis of three issuances of green bonds occurring from 2019 to 2021. Next, Connecticut 

Green Bank’s C-PACE program was evaluated. This program has run from 2012 until presented 

day, with data examined from 2012 to 2021. Third, the New York Green Bank’s project 

Financing for Building Retrofits in Low-to-Moderate Income Housing Developments New York 

City Housing Authority was examined, with data on the project’s finances and performance 

metrics collected. The project began in 2016 and runs for twelve years. Finally, the New York 
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Green Bank’s project Revolver loan to fund the purchase of materials and installation of 

residential solar projects in New York State partnership with Sunrun Inc was evaluated. The 

project began in in 2016 running through the present day. Data is present and was analyzed 

from 2016 through March 2022. Each program is evaluated by energy savings and carbon 

emissions avoided.  

Results 
 

Connecticut Green Bank’s Results 

 The Connecticut Green Bank had three issuances of green bonds from 2019 to 2021. 

2019 had SHREC (solar home renewable energy credits) ABS 2019-1 Class A and Class B notes 

raised $38,527,549.54. In the 2020, the Bank released SHREC Green Liberty Bonds, Series 2020, 

raising $16,795,000.00. Finally, in 2021, SHREC Green Liberty Bonds, Series 2021 was released, 

raising $24,834,000.00. The funds from each bond sale were used by the Connecticut Green 

Bank to reimburse the Bank for the incentives it offered through its Residential Solar 

Investment Program (RSIP). The green bonds leveraged Green Banks funds to mobilize private 

capital. The tables below show each bond release’s total projects, investment, and leverage 

ratios.  

Issuance # RE 

Projects 

Total Investment Green Bank 

Investment 

Private 

Investment 

Leverage 

Ratio 
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SHREC Series 2019-

1 Class A and Class 

B 

14,025 $423,692,315  $39,665,810  $384,026,504  10.7 

SHREC Green 

Liberty Bonds, 

Series 2020 

4,809 $138,322,637  $11,886,429  $126,436,208  11.6 

SHREC Green 

Liberty Bonds, 

Series 2021 

6,945 $217,380,756  $17,731,717  $199,649,039  12.3 

Total 25,779 $779,395,708  $69,283,956  $710,111,752  11.2 

Table 1. Green Bonds Total Projects, Investment, and Leverage Ratio.  

The next table shows the energy deployment, generation, and savings resulting from the green 

bond program. 

Issuance Installed 

Capacity 

(kW) 

Expected Annual 

Generation (kWh) 

Expected 

Lifetime 

Savings or 

Generatio

n (MWh) 

Annual 

Saved / 

Produce

d 

(MMBtu) 

Lifetime 

Saved / 

Produced 

(MMBtu) 

SHREC Series 

2019-1 Class A and 

Class B 

108,827.10 123,932,245 3,098,306 422,857 10,571,420 
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SHREC Green 

Liberty Bonds, 

Series 2020 

39,201.80 44,642,998 1,116,075 152,322 3,808,048 

SHREC Green 

Liberty Bonds, 

Series 2021 

59,258.30 67,483,306 1,687,083 230,253 5,756,326 

Average 207,287.10 236,058,549 5,901,464 805,432 20,135,794 

Table 2. Deployment and Energy Savings  

The final table shows the estimated carbon emissions avoided by the green bond program.  

 
CO2 Emissions 

Avoided (tons) 

CO2 Emissions Avoided (tons) 

Issuance Annual Lifetime 

SHREC Series 2019-1 Class A and 

Class B 

69,368 1,734,198 7 

SHREC Green Liberty Bonds, 

Series 2020 

24,641 616,015 

SHREC Green Liberty Bonds, 

Series 2021 

37,416 935,394 

Total 131,424 3,285,607 

Table 3. Carbon Emissions Avoided 

The next program examined is Connecticut Green Bank’s Commercial Property Assessed 

Clean Energy (C-PACE) program. This program running from 2012 until present day allows 
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commercial building owners to pay for clean energy improvements through property tax 

payments. The following table shows the number of projects, the Bank’s investment, private 

investment, and leverage ratio.  

Fiscal Year # Projects Total investment Green Bank 

Investment 

Private 

Investment 

Leverage 

Ratio 

2012 0 0 0 0 0 

2013 3 $1,512,144  $210,302  $1,301,842  7.2 

2014 23 $21,785,167  $9,550,120  $12,235,046  2.3 

2015 49 $33,220,821  $13,785,856  $19,434,965  2.4 

2016 53 $36,035,979  $7,680,696  $28,355,283  4.7 

2017 38 $15,284,163  $4,624,486  $10,659,677  3.3 

2018 66 $25,638,374  $5,858,293  $19,780,081  4.4 

2019 38 $20,473,381  $5,659,415  $14,813,966  3.6 

2020 45 $27,184,244  $5,354,033  $21,830,211  5.1 

2021 33 $39,015,366  $2,433,507  $36,581,859  16 

Total 348 $220,149,640  $55,156,708  $164,992,932  4  

Table 4. C-PACE Investment and Leverage Ratio 

The next table shows the installed capacity, expected generation, and energy savings. 

Fiscal Year Installed 

Capacity 

(kW) 

Expected Annual 

Generation (kWh) 

Expected 

Lifetime 

Savings or 

Annual 

Saved / 

Produced 

(MMBtu) 

Lifetime Saved 

/ Produced 

(MMBtu) 
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Generation 

(MWh) 

2012 0 0 0 0 0 

2013 101 513,495 7,657 2,275 39,195 

2014 3,631.00 8,409,814 154,673 39,140 764,533 

2015 7,275.90 14,301,795 308,545 34,567 664,723 

2016 6,367.70 15,315,444 278,056 16,753 374,001 

2017 3,916.40 6,142,726 131,693 9,108 150,506 

2018 7,284.80 10,700,244 236,250 33,231 724,214 

2019 5,219.30 10,394,443 202,121 22,736 445,751 

2020 6,141.40 9,874,585 246,312 30,165 678,699 

2021 2,555.10 2,356,302 58,908 16,190 259,097 

Total 78,008,849 78,008,849 1,624,214 204,165 4,100,719 

Table 5. Energy Generation and Savings 

The final table shows the carbon emissions savings from the C-PACE program. 

 
CO2 Emissions 

Avoided (tons) 

CO2 Emissions Avoided (tons) 

FY Annual Lifetime 

2012 0 0 

2013 283 4,224 

2014 4,700 86,427 

2015 7,345 161,794 
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2016 8,626 156,267 

2017 3,345 71,784 

2018 5,858 129,664 

2019 3,331 75,542 

2020 5,329 132,929 

2021 1,302 32,560 

Total 40,120 851,192 

Table 6. Emissions Avoided.  

New York Green Bank Results 

The New York Green Bank’s Financing for Building Retrofits in Low-to-Moderate Income 

Housing Developments is a loan of $11.0 million made out to the New York City Housing 

Authority to conduct energy efficiency upgrades and is entirely funded with public money. The 

project’s expected lifetime is twelve years. The following table illustrates energy savings and 

emissions avoided.  

Energy/Environmental 

Impact 

Lifetime 

Low 

Estimate 

Lifetime 

High 

Estimate 

First-

Year 

Low 

Estimate 

First-

Year 

High 

Estimate 

Estimated electricity 

savings (MWh) 

124,000 150,000 10,400 12,700 



 36 

Estimated GHG 

emission reductions 

(metric tons) 

65,200 79,200 5,490 6,670 

Table 7. NYGB Loan Impact 

The final New York Green Bank program examined is the Revolver loan to fund the purchase of 

materials and installation of residential solar projects in New York State, in collaboration with 

Sunrun Inc. The New York Green Bank provides loan financing services for the Sunrun Inc, 

allowing for greater reach across the state for the solar developer. The Bank provides additional 

funding and facilitates additional capital from private investors. The table below shows the 

potential energy savings and emissions reductions resulting from the program. 

Energy/Environmental 

Impact 

Lifetime 

Low 

Estimate 

Lifetime 

High 

Estimate 

Annual 

Low 

Estimate 

Annual 

High 

Estimate 

Estimated distributed 

solar capacity MW 

122 152 n/a n/a 

Estimated gross GHG 

emission reductions 

(metric tons) 

1,429,944 1,781,950 57,198 71,278 

Table 8. NYGB/Sunrun Inc. Loan Program Impact Report. 

Discussion 
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The hypothesis argues that bank programs that utilize solely public funds would have 

better performance and outcomes. The data collected throughout the research, however, 

suggests this is incorrect. Funding mechanisms that utilize private money result in programs 

and projects that have high degrees of emissions reductions and energy savings. The data 

suggests that private capital leveraged by public funds results in greater deployment of clean 

energy technology and sizable emissions reductions.  

The data suggests that public-private funding mechanism such as green bonds and loans 

outperform publicly funded loans. This is contrary to the hypothesis as it stated that programs 

funded with only public money would result in more emissions reductions and energy savings. 

Both Connecticut’s C-PACE and green bonds program, along with New York’s Sunrun program 

produced significantly more potential emissions reductions and energy savings than the publicly 

funded loan program. It is important to note the scale of the programs. The publicly funded 

loan program in New York received significantly less funding than the others, reducing its 

potential impact. However, this demonstrates the power of programs that are open to private 

investment. Green Banks are able to have much larger of an impact on emissions and energy 

savings when the attract private capital compared to simple public funding. The results 

demonstrate the power of private capital when combined with a leveraging agent such as a 

green bank. Their expertise and knowledge of their communities provide investors’ confidence 

that they normally would lack when investing in emerging markets.  

The initial thinking when developing the hypothesis considered that green bank funding 

from the state would be a more consistent source than relying on investors. States set yearly 

budgets and funding can be carved out during this process guaranteeing a bank with a set 
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amount of funding. Three potential barriers to public funding arise during further 

consideration. First, a banks public funding may become vulnerable to political windfalls. A new 

administration or state legislature may decide that green banking is no longer a priority or of 

value for the state. This may then lead to a cut in public funding for a bank, reducing its capacity 

to self-fund projects. Next, as a result of a shifting political landscape, a bank’s funding could 

wildly fluctuate, reducing capacity for longer term projects, requiring the bank to carry out 

unproven short-term programs. Finally, unforeseen circumstances such as the states of 

emergency resulting from the pandemic can result in a state diverting funds to more pressing 

matters, reducing a bank’s funding. A better strategy for green banks is to avoid self-funded 

projects and programs and rather use their small amount of capital and expertise to attract 

private investors, leveraging a small amount of money into larger sums, thus increasing the 

reach and effectiveness of their programs and projects. New York’s self-funded loan program 

does provide emissions reductions and energy savings; however, it does not compare to the 

wide reach of Connecticut’s C-PACE program. New York’s funding levels are outmatched in the 

third year of C-PACE existing, disproving the hypothesis. A connection can be drawn that higher 

amounts of investment and funding lead to increased energy savings and emissions reductions.  

 The emissions profiles of the residential and commercial sectors were previously 

discussed in the literature review. The relationship between emissions and economic growth is 

well established, with researchers at Frontier Environmental Science establishing a clear 

formula. They state, “…on average, a 1% change in GDP leads to a 0.072 change in CO2 

emissions,” (Onofrei, Varamanu, Cigu, 2022). They ensured the research accounted for multiple 

variables for emissions, leaving a reasonable figure. New York has higher yearly emissions due 
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to the size of both its population and economy. Currently, New York has the third largest 

economy in the United States at $1.7 trillion in GDP, following California and Texas, (Ross, 

2021). Powering an economy this large requires consumption of vast amounts of energy, 

resulting in high emissions. Connecticut, though adjacent to New York, has a smaller population 

and economy, thus fewer emissions. Reductions can be achieved without limiting economic 

growth. Green banks can play a role in achieving reductions, especially the residential and 

commercial sectors. Connecticut’s programs eliminated over four million tons of CO2 with 

lifetime estimates for New York’s programs saving around 76,000 tons. While both states reach 

into the millions of tons of CO2 produced each year, reductions from individual green bank 

programs do contribute to reductions. While states will need to electrify their power sectors for 

the most significant of CO2 reductions, distributed generation such as PACE programs or home 

solar program will take a burden off the demand from the power sector, reducing emissions. As 

of 2019, green banks as a whole in the United States have grown to avoid 25.5 million metric 

tons of CO2, an equivalent of taking 12 million cars off the road, (George and Stone, 2020). 

When examining the data, the programs that produced the most CO2 savings were ones that 

utilized private and public money, rather than just public money, proving the hypothesis 

incorrect. However, the publicly funded program will reduce emissions, but not on the scale as 

those with private investment.  

Limitations 

 This project was largely limited in scope due to time constraints and the researcher’s 

financial knowledge. A longer project would likely examine all of a green bank’s offerings as 

well as more than two, expanding the range of geography from the East Coast. This will likely 
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change the programs offered along with the mechanisms utilized. Different banks located in 

different regions may adjust their offerings to best suit their communities’ needs.  

Conclusion  
 

There are a few major takeaways regarding green banking from this research project. 

First, the green banking model of leveraging large amounts of private capital with relatively 

small amounts of public funding has proven to be an effective mechanism. Other researchers 

just a few years prior have also found this to be true. Erin Carson and Janis Kreilis of Energknol 

Research find, “The success of Connecticut and New York’s green banks shows that public 

private partnerships can outshine direct subsidies to clean energy and efficiency projects. As 

long as funding streams are available, green banks can amplify the impact of private 

investments and open additional sources of funds.” (Carson and Kreilis, 2016). Connecticut’s C-

PACE program has deployed thousands of MWh of solar energy with limited public funds. 2021 

was the best year to date with a leverage ratio of 16, meaning for every $1 of green bank public 

money, $16 was from private investors. Carson and Kreilis also find that PACE programs had 

financed $2 billion for projects in 2016. PACE programs are likely to continue growing as green 

banks form in the United States.  

 Next, programs that involve solar deployment are effective in not only increasing the 

amount of clean energy generated, but also are attractive to private investors. Each solar 

program examined in the research has or will generate significant amounts of clean energy. 

Connecticut’s C-PACE and green bonds resulted in the most solar deployed, with New York’s 

program, though only a few years in progress, will also generate significant amounts of clean 
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energy in the residential sector. Once again, PACE programs, especially commercial PACE, will 

attract large amounts of private capital, resulting in significant emissions reductions.  

 Third, the research finds that green bonds may be an effective method for attracting 

private capital. Connecticut’s three bond releases were able to raise nearly $800 million in 

private investment, translating into thousands of MWh of clean energy and large quantities of 

energy savings. Furthermore, green bonds may not have to be limited to green banks, rather, 

traditional financial institutions may also issue green bonds, reducing their investment 

portfolio’s carbon emissions. A study conducted by Mascia Bedendo, Giacomo Nocera, and 

Linus Siming for the Journal of Business Ethics finds that larger traditional banks issuing green 

bonds have achieve returns on investment as well as emissions reductions. Their research 

studied both small and large financial institutions have issued green bonds, with large banks 

doing so more consistently than small banks. They also find that green bonds can play a role in 

emissions reductions writing, “…bank green bonds can indeed represent a key instrument to 

achieve a climate alignment within the banking sector, provided they are used consistently and 

in a sizeable manner.” (Bedendo, et. all, 2022). Further examination of green bond performance 

from both traditional financial institutions and green banks may be required, however, the 

evidence is pointing towards them being an effective tool in raising capital for clean energy 

projects.  

 Finally, the research found that publicly funded programs do not see the same amount 

of funding levels as those that combine public and private capital. This does not mean publicly 

funded programs should not exist, rather they can be used for focused, short-term projects. For 

example, New York’s publicly funded program examined in the research specifically funded 
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weatherization projects in affordable housing. Instead of wide-reaching clean energy 

deployment, public funding can be used for small projects, such as providing efficiency 

upgrades in government buildings. It is key for green banks to have diverse funding mechanisms 

and sources to maintain a wide variety of program offerings, thus achieving several climate 

change mitigation objectives across all sectors.  

Opportunities in the Future 

 The idea of a US National or Federal Green Bank has existed for a few years. This 

National Green Bank would leverage a large federal budget attract private investments in low 

carbon projects and technologies, along with boosting the green economy in the United States 

according to Ilmi Granoff of Climateworks, (Granoff, 2019).  In 2019, Senators Markey and Van 

Hollen introduced the National Climate Bank Act. Though it did not pass, it was a milestone for 

the green banking movement in the United States. Granoff argues that the traditional policy 

realm leans towards research and development of clean energy, rather than direct deployment. 

However, proven technologies that can reduce carbon emissions already exist, thus focusing on 

financing deployment is an effective measure to combat climate change. Furthermore, 

traditional commercial banks are often slow to invest, even for proven technologies. A National 

Green Bank removes this delay, and attracts investors quickly, thus allowing for faster 

deployment of clean energy.  

The passage of the Inflation Reduction Act resulted in the creation of the Greenhouse 

Gas Reduction Fund managed by the EPA and brought the US closer to a potential National 

Green Bank. A national green bank could potentially provide needed emissions reductions for 

the United States. According to Jeff Schub, executive director of the Coalition for Green Capital, 
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a national green bank accelerator could provide 20% of all emissions reductions for a net zero 

goal in 2050, (Nilsen, 2021). The fund contains $27 billion funding for green finance. $7 billion in 

grants is available for states pursue zero emissions technology and distributed energy systems 

in disadvantaged communities, (EPA, 2022). The other $20 billion is currently more uncertain, 

however, $12 billion is designated for technical and financial assistance for emissions reducing 

projects and $8 billion in grants for projects in disadvantaged communities. Some groups such 

as the Coalition for Green Capital and American Green Banking Consortium argue that the $20 

billion should be used to create a national green bank to then fulfil the purposes set out in the 

legislation. The EPA has yet to issue guidance on the Greenhouse Gas Reduction Fund, 

regardless, it is a huge opportunity for existing green banks and those seeking to create one. 

The future is bright for green banking and finance.  
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