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The United States and the rest of the world is in a climate financing deficit.  If the United 

States is to meet the goal of 2 degrees Celsius outlined by the Paris Climate Accord by year 2030 

spending on renewable energy needs to increase significantly.  Green Finance can provide an 

innovative framework that the United States can use to ramp up investment in renewable energy 

and bridge the renewable energy spending gap.  One tool in the green finance framework, green 

banks, are focused on in this paper as a potential way to catalyze private spending in renewable 

energy through public funds.  This paper examines the background of green banks and the 

development processes of these funding entities.   A case study analysis with a criteria 

framework is then conducted to ass
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I want to thank Professor Cha for all of the help and support on writing this paper in a remote 

environment during the global COVID-19 Pandemic.  Professor Cha helped narrow my idea for 

scope and clarity and used her expertise in the renewable energy industry and policymaking t
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developments and instead favor fossil fuel investments that are heavily subsidized by the 

government (Leonard 2015, 199). 

Green finance has 
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the United States (Schub 2019). The United States is far off from this figure (Schub 2019).   Our 

country must significantly increase our annual investment to reach the 2030 climate goal 

(Westone 2020).  In 2018, the private sector in the United States invested $68.4 billion in 

renewable energy projects (ACORE 2020, 3).  But the US needs an average annual investment of 

$87.5 billion a year in renewable energy and enabling grid technologies through 2029 if we hope 

to meet the 2030 climate goal (ACORE 2020, 3).  This equates to a 28% annual renewable 

energy investment increase over the 2019 investment level or a $20-30 billion annual renewable 

energy financing gap in the United States alone (ACORE 2020, 3). 

B. Green Finance 
 

What is green finance and how can it be a solution to close the global infrastructure gap?  

Green finance has its origins in Western countries in response to the environmental movements 

and protection measures undertaken by the world as a result of public realization of the impacts 

of climate change
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2020).  The concept of green banks was developed by western countries and was formally started 

in 2003 to protect the environment (Lalon 2003, 35).  The Coalition for Green Capital, a non-

profit green bank advisory organization, has as its mission a goal of establishing these green 

banks (Schub 2019
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an investment bank out of Sydney, Australia (Green Investment Group 2020).  Since the Green 

Investment Group’s inception in 2012, it has generated 93,889 gwh of renewable energy and has 

avoided 198241 kt Co2e (kilotons of Co2 equivalent) (Green Investment Group 2020).  The 

Clean Energy Finance Corporation out of Australia was established in 2012 under the Clean 

Energy Finance Corporation Act that was passed in Australian legislation and has caused $30.8 

billion AUD in clean energy investments with a private to public leverage ratio of 2.5:1 (Clean 

Energy Finance Corporation 2020). 

 
F. Green Bank Development 

 
In creating a green bank it is important that policy makers follow certain guidelines so 

that the green bank can be successful in its operations by taking advantage of applicable 

governmental-mandated benefits and can crowd in private sector investment to a create a 

comparative advantage for the region where the green bank is operating.  If the establishment of 

a green bank is being considered, developers should follow the six stages of green bank 

conception: initial interest, market assessment, institutional design, capital recruitment, start 

up/launch, and results tracking (Cid et al. 2020, 16).   

Figure 1. Stages of Green Bank Development 

 

(Cid et al. 2020, 16) 
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i. Gauge Initial interest in Green Bank Establishment 
 

When proposing the establishment of a green bank it is important to make sure the 

environment has the right policies in place for a green bank to be formed.  Currently, 35% of 

green bank proposals are at this stage of planning (Cid et al. 2020, 39).  During the initial interest 

phase of the green bank establishment, advocates are focused on generating interest from 

government and private entities to generate stakeholder interest and enthusiasm (Cid et al. 2020, 

16).  Green banks are established as a result of government support of clean energy rather than 

being established to gain support from governments; accordingly, so it is important that the state 

or local government is supportive if the funding structure will contain any public funds (Cid et 

al. 2020, 14).  The Connecticut Green Bank, for example, was established in 2011 by the 
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banks in aggregate come from 70% in government appropriations, 11% from bond proceeds, 

11% from bilateral and multilateral sources, 19% from private capital, 7% from carbon tax 

revenue, and 33% from other sources (Cid et al. 2020, 25).   

One way green banks can be funded is through a single public entity.  In general, it is 

easier for green banks to be capitalized by a single public source since combining several capital 

sources can complicate the design of the bank and each stakeholder may have different 

aspirations for the direction of the bank (Cid et al. 2020, 17).  With only one stakeholder, 

structural changes of the green bank are easier to effectuate.  
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secure out of the three because of the checks and balances system that keeps the public and 

private sector in check with each other. 

v. Startup and launch 
 

During the startup and launch phase, the green bank developer must work on the logistics 

of the green bank to ensure it has a successful business model.  During this phase the developer 

forms management and operating teams, develops products, and develops a project pipeline (Cid 

et al. 2020, 51).  Only 10% of current green bank developments are at this stage (Cid et al. 2020, 

39).   

vi. Results Tracking 
 

Finally, developers 
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existing challenges of renewable energy investments.  Finally, green banks provide a host of 

additional benefits that traditional financing structures have failed to consider. 

B. Challenges with Renewable Energy Investment 
 

i. High upfront costs 
 

The most significant 
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iii. Risks 
 

Investors, like commercial banks, deem clean energy investments risky and therefore 

they include a green premium fee that comes with clean energy investments (French et al. 2020, 

10).  There are a variety of risks that investors believe come with renewable energy.  Some 

believe that weather poses a serious risk to green energy projects, since these projects still 

depend materially on certain climate factors like the sun and the wind (since battery storage 

technology is still in its early stages) (Taghizadeh-Hesary 2020
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contrast, are long-term investments with long term financing requirements (Taghizadeh-Hesary 

2020, 5).  And since the renewable energy industry is still an underdeveloped secondary market, 

there is a low volume of loans being issued by traditional banks in comparison to fossil fuel 

projects which make it challenging to securitize the loans (another barrier to investors) (Weiss 

2018, 3). When traditional institutional investors such as pension funds want to seek interest 

from their sovereign wealth funds to invest in energy projects they will typically look for stable 

yields with low-risk assets (Meltzer 2016, 20).   

v. Ignorance about Clean Energy 
 

Customers may not trust clean energy technology or they may view it as “unproven” 

(French et al. 2020, 11). Due to this ignorance, the United States still subsidizes fossil fuels 
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C. Green Banks Can Address Barriers 
 

While g
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worrying about high transaction costs (Leonard 2015, 207).  By securitizing these aggregated 

loans, we can transform renewable energy projects into liquid assets with lower risk which 

become financially attractive for private investors (Meltzer 2016, 20).  Finally, green banks can 

create structured products by using tax equity funds to attract investors, since structured products 

are low risk investments (Leonard 2015, 219).   

Green banks can also crowd in private investment by utilizing Property Assessment Clean 

Energy (PACE) programs, which are programs that allow property owners to pay upfront costs 

(Schub 2020).  For example, the Connecticut green bank, through the commercial property 

assessed clean energy program (C-PACE), allows building owners to finance energy efficiency 

upgrades and retrofits at no upfront costs which will make more clean energy investment 

attractive to investors (Schub 2020).  This is a variation of the original lien-based financing in 
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D. Takeaways 
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investments, it is difficult to determine a correlation between green bank investment with 

environmental performance or benefits and how this fairs when comparing these benefits at the 

counterfactual (scenario with the absence of a green banak).  This is due to endogeneity concerns 

and lack of data that would be impossible to account for.  Environmental performance is 

correlated with infinite environmentally sustainable practices irrespective of whether green banks 

were used to improve environmental performance.  With green banks not all projects are made 

publicly available so it is difficult to capture all of the related investment data.  Therefore, the 

research design is a qualitative case study analysis until there is a more robust dataset used to 

provide a quantitative analysis on the efficacy of green banks in closing the renewable energy 

financing gap in the Untied States to meet the nation’s climate goals.  In creating a qualitative 

analysis of green banks and green bonds, case-studies are used to look at green banks around the 

United States and the world to see the successes they have and whether they contribute to closing 

the renewable energy financing gap.  Annual reports from green banks such as the New York 

Green Bank and the Connecticut Green Bank are used to develop a case study analysis and a 

criteria framework.  With the statistics available, benchmarks 
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the most mature green banks in the country (NREL 2020).  These two banks serve as examples 

of what the potential of green banks in the United States are. 

B. Data Collection 
 

The data used is collected primarily from secondary sources.  The Connecticut Green 

Bank website is used to look at the projects funded by the largest green bank in the United States 

as well as the investment trends in their annual reports from inception to the most recent fiscal 

year.  Also, the New York Green Bank is used to look at the publicly available projects as well 

as the investment trends since inception. Data is taken from the respective websites of these 

banks and their annual reports and issuance statistics are analyzed to determine overall trends. 

C. Methodology 
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be included under these three impact areas so for scope and clarity only a set number of 

benchmarks were included as seen in the table below: 

 
Figure 3. Green Bank Assessment Framework. 
 Low Medium High 
INVESTMENT 
IMPACT 

   

Leverage Ratio Leverage ratio < 1:1 Leverage ratio = 1:1 Leverage ratio > 1:1 
ECONOMIC 
DEVELOPMENT 

   

Jobs Created < 40% of the state’s 
energy workforce 
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sector to provide upfront costs (this is the goal of a green bank) (Cid et al. 2020, 48).  The 

leverage ratio is a measure of how much private capital is spent towards renewable energy 

projects for every dollar of green bank capital spent (Connecticut Green Bank 2020).  A leverage 

ratio of less than 1:1 means that the bank is not crowding in private capital and for each dollar 

the green bank spends 
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generation comes from renewable sources so this number will be tested against the states looked 

at (Connecticut and New York) (Energy Information Administration 2020).  And for pollution 

reduction, each green bank will be looked at to see how much of a reduction in emissions each 

bank causes for their respective state. 

 Each bank studied at hand will contain an overview as well as their impact with regards 

to the three criteria: investment impact, economic development impact, and environmental 

impact. 

 
B. Connecticut Green Bank 

*
i. Overview 

 
The Connecticut Green Bank is the first official green bank in the United States (opening 

in 2011) and has a goal of combating climate change by increasing the amount of private capital 
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mitigating risk for the private sector the Connecticut Green Bank hopes to debunk the myth that 

renewable energy investments are too risky to invest in.  

The reason this bank was created was because of a new energy policy passed in 

Connecticut in June of 2011 by the Governor and the General Assembly.  In passing this public 

policy the nation’s first green bank was created (Connecticut Green Bank 2020).  This policy 

was called Public Act 11-80 and created the Department of Energy and Environmental 

Protection (DEEP) and also created a Green Bank and emissions reduction targets (

!!
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Overall, the Connecticut Green Bank has a leverage ratio of 6.6:1 meaning that for every dollar 

that that CT Green Bank invests of its own money into a clean energy projects this crowds in 

$6.6 dollars of private capital (Connecticut Green Bank 2020).  Overall, the Connecticut Green 

Bank has mobilized $1.94 billion of investment into the State’s economy including $294.2 

million of direct green bank investment and $1.65 billion of private investment that was credited 

as a result of the CT Green Bank actions (Connecticut Green Bank 2020).  And from the FY 

2012 to FY 2020 private investment increased at a multiple of 30.7x (3000%) with 10.2 million 

of private investment being crowded in in 2012 and 313.8 million in 2020 (Connecticut Green 

Bank 2020).  Not only did private and green bank spending on clean energy projects increase 

since the bank’s inception but tax revenues increased as well (Connecticut Green Bank 2020).  

The Connecticut Green Bank since its 8 years in operation helped generate nearly 100 million 

($96.7 million in state tax revenues, $47.8 million in individual income tax, $24.7 million in 

corporate taxes, and $24.2 million in sales taxes) (Connecticut Green Bank 2020).  

iv. Economic Development 
 

When looking at the key macroeconomic indicators to assess the impact of the 

Connecticut Green Bank it is important to understand the impact the bank has had on job 

creation.  The CT Green Bank helped create 23,387 direct, indirect, and induced job years 

(Connecticut Green Bank 2020).  When the bank began its operation in 2012, only 231 job years 

were created as a result of the bank’s operations but this jumped up to 3355 job years in 2020 for 

a multiple of 14.5 (Connecticut Green Bank 2020).  In addition the bank reduced the energy 

costs for over 55,000 families and over 375 businesses in the state of Connecticut (Connecticut 

Green Bank). 
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the poorest municipality in Connecticut, appears to have a lower impact (Sparks 2020).  Since 

Hartford is the poorest municipality the impact in this particular community will be discussed 

further to determine if this community benefits from the Connecticut Green Bank operations.  In 

discussing the impact that the CT Green Bank has on Hartford it is important to understand how 

the CT Green Bank impacts the economic development trend of Hartford over the lifetime of the 

Bank.  The charts below show the effect that the CT Green Bank has on the municipality of 

Hartford from Year 2013 through Year 2020. 

Figure 6. Connecticut Green Bank Renewable Energy Projects in Hartford. 
 

 
(Connecticut Green Bank 2020) 
 
As seen from the graph in Year 2013, one year after the Connecticut Green Bank opened its 

doors only about 0.3% of projects funded by the CT Green Bank for that year statewide were in 

Hartford but this trend has increased over the years showing that this community is seeing a 

greater share of renewable energy projects in their municipality than before (3% of all CT 

projects funded by the CT Green Bank in year 2019 are in Hartford) (Connecticut Green Bank 

2020). 
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Figure 7. Investment Per Capita in Hartford caused by Connecticut Green Bank. 
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In addition to the increase in investment per capita in Hartford that results from the CT Green 

Bank operations there is also an increasing trend in the average lifetime public health savings in 

Hartford.  In underserved communities, public health costs often times can be burdensome 
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v. Environmental Protection 
 

Although we considered the environmental performance as a macroeconomic indicator 

for Hartford, one of Connecticut’s poorest communities, it is important to consider the statewide 

environmental protection that the CT Green Bank offers to its state.  The green bank has 

accelerated the growth of clean energy to more than 434MW of installed capacity of renewable 

energy (Connecticut Green Bank 2020). 

Figure 10. CO2 Emissions Avoided as a Result of Connecticut Green Bank. 

 

Overall, the CT Green Bank has helped reduce air emissions by 8.4 million pounds of SOx and 

9.7 million pounds of NOx and 8.9 million tons of CO2 (equivalent to 1.7 million passenger 

vehicles driven for one year) (Connecticut Green Bank 2020).  These emissions reductions have 

led to a $232.7-$525.4 million lifetime public health value created (Connecticut Green Bank 

2020). 
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vi. Criteria Analysis 
 

When assessing the Connecticut Green Bank under the criteria framework as either low, 

medium, or high it is important to consider the investment impact, the economic development 

indicators, and the environmental impact.  Overall, the leverage ratio (6:1) scores high meaning 

D;()!!
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private sector to combine the financial power of both the public and private sector (New York 

Green Bank 2020).  This bank is state sponsored yet works with the private sector (New York 

Green Bank 2020).  This bank is part of the NYSERDA (New York State Energy Research & 

Development Authority) and a component of the overall state clean energy program orchestrated 

by New York Governor Andrew Cuomo and is used as a tool to set the state on a path to carbon 

neutrality by reducing greenhouse gas emissions by 2050 and creating a 100 % clean electric 

grid by 2040 (New York Green Bank 2020).  The three approaches that the NY Green Bank 

takes to achieve the state’s climate goals is 1) to leverage private sector capital 2) to grow capital 

markets to reduce the need of government support and 3) to deploy clean energy assets at a faster 

pace (New York Green Bank 2020).  In order for the bank to invest, any proposed transaction 

must have a strong return to provide revenue to the bank and must contributed to market 

transformation and clean energy generation or savings. 

The New York Green bank was initially created by current governor Andrew Cuomo in 

2013 and later opened doors in 2014. (New York Green Bank 2020).    In 2013 Governor Cuomo 

announced $210 million in initial capital to jump start the New York Green Bank (New York 

Green Bank 2020).  The funding was approved by the Public Service Comission (PSC) as well as 

the Regional Greenhouse Gas Initiative (RGGI) (New York Green Bank 2020).   

ii. Projected Funded 
 

In the last fiscal year, the NY Green Bank made over $1.1 billion in clean energy 
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Bank funds are in the $5-50 million dollar range (New York Green Bank 2020).  In the recent 

2019-2020 fiscal year other projects that the NY Green Bank has funded include AES Project 

Aurora for $50 million which aims at distributing solar projects around the state, Generate 

Capital for $35 million which increases investment in NY State clean energy projects, and True 

Green Capital Management for $
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reduced by the NYGB from 5 million metric tons in 2016 to 20 million metric tons in 2020 this 

shows that the trend is increasing in the right direction (New York Green Bank 2020).  Overall, it 

appears that the NYGB is effective in providing a positive investment impact, economic 

development impact, and environmental impact. 

D. National Climate Bank 
 

Although Green Banks appear to have a positive impact on their respective states 

(although marginal) the need for a National Climate Bank may finally become a reality.  In the 

National Climate Bank Act of 2019, the Clean Energy Jobs Fund could create 5 million clean 

energy infrastructure jobs which could help accelerate the transition to a 100% clean electricity 

grid in the United States (Coalition for Green Capital 2020).  If we were to transform the entire 

power grid into clean electricity, this would average out to an annual investment of $225 billion 

per year and without the National Climate Bank Act this would never get done (Coalition for 
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respective states, policymakers should focus their efforts on establishing a national climate if the 

federal administration is supportive.  If not politically feasible, policymakers should focus on 

establishing state level green banks. 

A. Establishing State Level Green Banks 
 

Before establishing a state level green bank, policymakers should determine the market 

needs of the green bank (French et al. 2020).  Green banks can be used for a variety of purposes: 

to achieve economic goals, social goals or strictly for political purposes (French et al. 2020).  

Policymakers should work with the stakeholders such as private investors funding the banks or 

taxpayers to gauge the market needs of the state where the green bank will be set up so that the 

missions and function of the bank will have a clear direction (French et al. 2020).  This will 

allow the government to address some of the issues the green bank is solving such as leveraging 

capital in underserved communities to target the impact of the green bank.  Policymakers should 

also work with stakeholders to assess engagement and buy in potential (French et al. 2020).  As 

discussed early as one of the stage of green 
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proposes a National Climate Bank “to provide financing for clean technology” and support the 

creation of green banks (Markey 2019).  Later, on December 12, 2019 Congresswoman Debbie 

Dingell of Michigan lead the house bill to establish a National Climate Bank (Dingell 2019).  
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can help close the renewable energy financing gap to meet these climate goals.  First, green 

banks are proven (Cid et al. 2020, 64).  The United States already successfully operates Green 

Banks such as in New York and Connecticut.  Second, green banks can tailor our financial 

system to the Paris Climate Accord through the strengths of the public and private sector (Cid et 

al. 2020, 64).  And third green banks can strengthen the overall investment environment for 

renewable energy by crowding in private sector capital and reduce the risk of these investments 

(Cid et al. 2020, 31).  The Biden Administration has created an attractive landscape for 

renewable energy investment so it is important that the Untied States utilizes the power of green 

banks to close the renewable energy financing gap and in doing so we can protect the world for 

future generations.   
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