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Abstract 

 

Green banks are an innovative financial tool for climate-conscious economic 

development. Green banks sustainably facilitate the expansion of renewable energy and 

disaster-resistant infrastructure by strategically allocating and growing an initial 

endowment of funds. This paper explores how a hypothetical green bank could operate in 

South Carolina and models the potential economic impacts a green bank could have on 

the state’s economy. 
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Chapter 1: Explanation of Green Banks 

 

A “Green Bank” is an institution that facilitates the funding of environmentally-

conscious projects via a variety of financing methods.1 Green Banks are typically non-

profit organizations that start out with an endowment of money which they maintain and 

send out into the local economy to bridge finance gaps which prevent individuals, 

businesses, and municipalities from undertaking climate-related projects. Instead of 

giving out grants, green banks preserve their capital stock and instead disperse their 

money in ways such that the money returns to them to be used again and again. For 

instance, if a business wants to switch to solar power but doesn’t have the money saved 

up to purchase and install the panels, a Green Bank could provide a low-interest loan for 

that business to install solar panels. The business would then pay back the loan using the 

money it would save after lowering or eliminating its energy costs. This way, climate-

conscious development becomes a more financially feasible option, and the green bank 

still has at least as much money as it started with so that it can keep investing in other 

projects. 

For this analysis, a hypothetical green bank in South Carolina would focus 

specifically on climate-conscious development; that is to say, its focus would be climate 

 
1 “What Is a Green Bank?” Coalition for Green Capital. https://coalitionforgreencapital.com/what-is-a-
green-bank/. 
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change mitigation and climate change adaptation, rather than a broader focus that 

includes other environmental topics like litter mitigation. 

 

 

 

Figure 1.1 “A simplified schema for understanding broad environmental terms.”2 

 

A green bank can use an array of financial and informational tools to accelerate 

climate-conscious development. A 2020 market overview from Duke University and the 

Coalition for Green Capital describes four roles a green bank can play3: 

 
2 Forstater, M. & Zhang, N. (2016). Inquiry: Design of a Sustainable Financial System. 
Definitions and Concepts: Background Note. United Nations Environment Programme. 
https://unepinquiry.org/wp-content/uploads/2016/09/1_Definitions_and_Concepts.pdf 
3 Weiss, J., H. Beinecke, and J. Bunting. (2020). How a Green Bank Can Drive the North 
Carolina Clean Energy Economy. Durham, NC: Nicholas Institute for Environmental Policy Solutions, 
Duke University. https://nicholasinstitute.duke.edu/sites/default/files/publications/How-a-Green-Bank-Can-
Drive-the-North-Carolina-Clean-Energy-Economy.pdf. 
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1. Connector: Green banks can serve as a hub for information, templates, and 

community contacts. These services can be provided without expending much 

capital, but having them available as a public resource can help facilitate 

development 

2. Risk Mitigator: Green banks can encourage green capital investment by making 

those investments less risky. This can be accomplished by offering “interest rate 

buy-downs and loan loss reserves”4 in order to unlock private capital that would 

otherwise be unavailable for such projects. 

3. Direct Lender: A green bank can provide loans to individuals or institutions at 

lower interest rates or for longer payback periods than for-profit investors may 

offer. This helps bridge finance gaps when private-sector lenders are not inclined 

to finance clean energy projects because the returns are not high enough to be 

more profitable than other investment opportunities. 

4. Bundler: Many projects are too small for private-sector investors, but a green 

bank, using its community ties and stakeholder network, can seek out and bundle 

many smaller projects into a package that is large enough for private financiers to 

take an interest in. 

 In this paper, I have generated three models to illustrate how a South Carolina 

green bank could act as a direct lender that makes use of a revolving fund—an initial 

endowment from which funds are sent out into the community and are eventually 

returned to the green bank to facilitate more projects. 

 

 
4 Weiss 
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Chapter 2: Prospective Models 

 The three prospective green bank models that are based on existing green bank 

programs in other areas. These three models are the solar cost sharing model, the on-bill 

loaner model, and the loan + grant model (each model is described in detail in its own 

section below). 

 Each model relies on the following definitions: 

● Net Funds includes the amount of cash currently available to the green bank, plus 

all cash that an organization has agreed to eventually pay to the green bank. 

● Total Available Funds refers only to the amount of cash that is currently available 

to the green bank. The total available funds are calculated before and after the 

new projects are funded each year. 

● Number of Projects Funded is the number of new projects the green bank takes on 

each year. 

● Cumulative Total Projects Funded is the total number of projects the green bank 

has funded since its start. 

● Cumulative Direct Investment is the total amount of money that the green bank 

has spent on projects since its start. 

● Cumulative Community Savings is calculated by totaling the fraction of the money 

that organizations save on energy costs that they get to keep each year while 

they’re making payments to the Green Bank, plus their entire yearly energy 

savings once they are finished making payments to the Green Bank, minus their 
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contribution to the initial investment. In the loan + grant model, Cumulative 

Community Savings does not include the grant amounts, just the money saved on 

energy costs. 

 Every model relies on the following assumptions and parameters: 

● The green bank distributes funds to entities at the beginning of each year and 

receives repayments from entities monthly. 

● Administrative costs and yearly additions to the green bank's endowment are 

calculated at the beginning of each year. For simplicity, both of these amounts are 

$0, which is the same as assuming that yearly additions to the green banks funds 

would exactly cover any administrative costs. 

● Cumulative community savings is calculated at the end of each year. 

● For simplicity of modeling, the number of months in the payment period is 

rounded to the nearest integer. 

● In the green bank’s first year, it would fund only 5 projects, then in subsequent 

years, it would fund as many projects as it could with its total available funds up 

to a maximum of 10 projects. 

● The green bank would start with a $1 million endowment, because this amount 

would be large enough to achieve substantial results, small enough to be a 

conservative estimate, and simple enough to model in a manner that’s easy for 

readers to picture. 

● The average project cost is set to $20,000.5 

 
5 This is an estimate of the initial gross costs of a solar installation project that an Audubon South Carolina 
study used in their publication, “An Economic Analysis of the Solar Industry in South Carolina”. 
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● Average yearly energy savings are set at $2,200.6 

 

Solar Cost Sharing Model 

In a solar cost sharing model, a green bank would make an agreement with an 

organization where the green bank would pay a certain percentage of the upfront costs of 

installing on-site solar panels, and each month, the green bank would receive that same 

percentage of the organization’s energy cost savings until the green bank recoups its 

initial investment plus a percentage. 

In this iteration of the solar cost sharing model, the green bank pays 85% of a 

project’s initial installment costs, then collects 85% of the organization’s monthly savings 

that result from the solar installation until 120% of the green bank’s initial investment is 

recouped. The principal payback period is the amount of time it takes the green bank to 

recoup its initial investment, and the total payback period is the amount of time it takes 

the green bank to recoup 120% of its initial investment. 

With these parameters, we see the green bank’s total available funds decline until 

year 11 (see figure 2.1), at which point the green bank’s total available funds begins to 

grow, since that is when the green bank’s returns become greater than its yearly project 

expenditures. Even though this model limits the number of yearly projects to 10 after the 

first year, a green bank with a growing pool of available funds would be increasingly 

capable of taking on more projects as time goes on. This will also depend, however, on 

the capacity of the green bank’s administrators, and taking on more projects would 

naturally require an increase in administrative costs. 

 
6 Hefner, p. 11 
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Table 2.1 Parameters for the solar cost sharing model 

Starting Amount $1,000,000 

Yearly Addition $0 

Yearly Administrative Costs $0 

Average Project Cost $20,000 

Average Yearly Energy Savings $2,200 

% of initial investment to recoup 120% 

Principal Payback Period (months) 109 

Principal Payback Period (years, rounded 
up) 

9.09 

Total Payback Period (months) 131 

Total Payback Period (years) 10.9 

GB's % of costs and savings 85% 
 

 

Figure 2.1 Estimated returns under the solar cost sharing model 
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 Cumulative community savings does not reach a net positive value until year 14, 

because the organizations’ portions of the initial investment put their net savings in the 

negative at first. After their energy savings meet their initial expenditures, however, the 

organizations’ net savings becomes net positive and continues to increase. After 40 years, 

cumulative community savings reaches $9,318,350. 

 Cumulative direct investment by the green bank increases at a steady rate in this 

model because of the stipulation that the number of new projects per year is capped at 10; 

however, recall that this is a conservative estimate and the capacity for new projects will 

increase with time as the green bank’s total available funds grow. 

 

On-Bill Loaner Model 

 In an on-bill loaner model, the green bank pays all of the initial costs of solar 

installation for an entity. In return, the green bank is reimbursed over a fixed amount of 

time and subject to a fixed interest rate, with payments collected via the entity’s utility 

bill in partnership with the entity’s energy provider. This is based on “Hawaii’s Green 

Energy Money $aver On-Bill Program”7. In this iteration of the on-bill loaner model, the 

loan is paid back over 20 years at 3.5% interest. 

 Under these parameters, even though the green bank’s net funds grow steadily, 

the green bank’s total available funds quickly dwindles at first until it eventually levels 

off just over $100,000 at the beginning of each year. Notice that the number of new 

projects per year is around 6 to 5 after it levels off, as this is the maximum number of 

projects that can be undertaken with the yearly equilibrium of total available funds. 

 
7 “Nonprofit, Small Business, & Commercial Tenant” (2015).  - Hawaiʻi Green 
Infrastructure Authority. https://gems.hawaii.gov/participate-now/gems-inquiry-form-nonprofit/ 
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Table 2.2 Parameters for the on-bill loaner model 

Starting Amount $1,000,000 

Yearly Addition $0 

Yearly Administrative Costs $0 

Average Project Cost $20,000 

Average Yearly Energy Savings $2,200 

Interest Rate 3.50% 

Total Payback Period (months) 240 

Total Payback Period (years) 20.0 

Average monthly payment $86.25 
 

 

Figure 2.2 Estimated returns under the on-bill loaner model 
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Cumulative community savings continues to grow at an increasing rate, and 

unlike in the solar cost sharing model, does not start out with net negative community 

savings. This is due to the green bank footing the bill for the upfront costs, rather than 

requiring the organization to pay a portion of the initial costs. Over a 40 year period, 

cumulative community savings grows to $6,891,354, which is considerable, but also 26% 

less than the 40 year cumulative community savings in the solar cost sharing model. 

The rate at which cumulative direct investment grows is steady for the first 6 

years as the green bank maxes out its investments with 10 new yearly projects in years 2 

through 6, but that rate slows in year 7 as the number of new projects the green bank can 

take on becomes limited by the equilibrium total available funds. 

 

Loan + Grant Model 

 In the loan + grant model, the green bank provides an entity with a loan (in a 

manner similar to the on-bill loaner model) but also provides the entity with a grant. This 

model is based on the ConserFund Plus program run by the South Carolina Energy 

Office.8 In this iteration of the model, the loan has a payback period of 15 years and an 

interest rate of 1.5%. The loan is 10% of the project cost. 

 Like the on-bill loaner model, the green bank’s total available funds declines at 

first, then after year 9, it levels off around $90,000 at the beginning of each year. Also 

like the on-bill loaner model, the yearly number of new projects starts off high, then 

quickly levels out between 4 to 6. Unlike the prior two models, however, the green 

bank’s net funds decrease each year.  

 
8 “ConserFund Plus Basics”. (2015). South Carolina Energy Office. 
http://www.energy.sc.gov/files/view/ConserFundPlusBasics.pdf 
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Table 2.3 Parameters for the loan + grant model 

Starting Amount $1,000,000 

Yearly Addition $0 

Yearly Administrative Costs $0 

Average Project Cost $20,000 

Average Yearly Energy Savings $2,200 

Interest Rate 1.50% 

Total Payback Period (months) 180 

Total Payback Period (years) 15.0 

Percent Grant 10% 

Average monthly payment $101.50 
 

 

Figure 2.3 Estimated returns under the loan + grant model 
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This, of course, is unsustainable in the long term, and in order for the green bank 

to at least maintain its initial endowment, it would require periodical additions from 

outside sources. If the green bank were to raise interest rates enough to maintain its 

endowment, it would offset the grant amount, effectively eliminating the grant from the 

model and making it more akin to the on-bill loaner model. 

Cumulative community savings continues to grow at an increasing rate, and like 

the on-bill loaner model, it does not start out with net negative community savings. Over 

a 40 year period, cumulative community savings grows to $7,417,990, which is higher 

because of both the lower interest rate and the grant.  

The rate at which cumulative direct investment grows is steady for the first 6 

years as the green bank maxes out its investments with 10 new yearly projects in years 2 

through 6, but that rate slows in year 7. 
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Chapter 3: Conclusion 

 A green bank in South Carolina could take on a variety of different roles and offer 

multiple financing options for the development of green capital throughout the state. The 

possibilities are by no means limited to the programs present in the three models included 

in this analysis; these models are only intended to illustrate a few different financing 

programs and their returns to the green bank and to the community it serves over time. 

Also note that as a green bank is establishing itself, it may choose to focus on a single 

project type, as in these models; however, as time goes on, it may feel more comfortable 

branching out and running a variety of programs as its administrative capabilities and 

capital stock grow over time. 

 Of the three models analyzed in this paper, the solar sharing model may be more 

appropriate for communities that have some financial capital for their portion of the 

initial investment; however, for communities with small to no capital reserves, the on-bill 

loaner program may be more appropriate, as cumulative community savings is never 

negative. Both programs, however, are able to operate long-term without yearly additions 

beyond administrative costs. In contrast, the loan + grant model would require yearly 

additions beyond the green bank’s administrative costs because each grant would 

function as a subsidy which wouldn’t return to the green bank. The grant would also 

serve as an economic stimulus to the recipients, but without additional yearly funding to 

cover such grants, a green bank would be chipping away at its own ability to fund green 

capital. 



8OWLPDWHO\� D 6RXWK &DUROLQD JUHHQ EDQN ZRXOG KDYH PXOWLSOH PHDQV IRU

IDFLOLWDWLQJ WKH GHYHORSPHQW RI FOLPDWH FRQVFLRXV FDSLWDO DQG LQIUDVWUXFWXUH� EXW DV WKH

PRGHOV LQ WKLV SDSHU LOOXVWUDWH� WKH TXHVWLRQ RI ZKLFK SURJUDPV ZRXOG EH PRVW HIIHFWLYH LQ

6RXWK &DUROLQD¶V HQHUJ\ ODQGVFDSH ZRXOG GHSHQG RQ ZKLFK FRPPXQLWLHV DUH PRVW ZLOOLQJ

WR SDUWLFLSDWH� ZKDW NLQG RI ILQDQFLDO FRPPLWPHQW WKRVH FRPPXQLWLHV DUH RSHQ WR� DQG WKH

DPRXQWV RI LQLWLDO DQG FRQWLQXRXV IXQGLQJ WKH JUHHQ EDQN ZRXOG UHFHLYH�

)RU IXUWKHU UHVHDUFK� RQH PLJKW LQFRUSRUDWH GDWD RQ DGPLQLVWUDWLYH OHDUQLQJ FXUYHV
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