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Chapter X The Green Bank Model

Introduction toGreen Banks

A Green Banks a publicor quasipublicinstitution that financeghe deployment ofrenewable energy

energy efficiencyand other clean energgnd green infrastructurgrojects in partnership with private
lenders.They are an institutiongblatform for publicLINA @ G S LI NI y S NEGKkeanBEnls 6 at t t €
are capitalized with public funds, which are then used to offer loans, leases, credit enhancements and
other financing services to close gaps in the private capital markets for cleanyepemgcts. Green

Banis typically invest in the project deployment of mature, commercially viable technologiest in

early stage tech or in clean energy companies. The goaGGoéen Banks to accelerate the deployment

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

energy, and increasing the efficiency of public dollars.

ThroughGreen Bang, consumers and businesses can install clean energy technologidgtigitto no
upfront cost while redaing energy costand jurisdictionscan meet their public policy objéves to
increase energy efficiency and the amountrefiewabk energy generatedAnd because public dollars
are used for financing, rathahan grants, all fundsre preserved througholn repayment.For a
number of reasons discussed below, economically viablerikkwclean energy projects are often unable
to access affordable private financinGreen Bank financing methods enabl@rivate capital to fill
financing gapdy reducing reabnd perceived risk, and allowing private investors the chance to learn
about a new market opportunity with the security of government partnersifip private lenders gain
experience and information about the processes, risks and addressable marketdeanienergy, they
can become increasingly comfortable and confident lending into these markets. Ga@s have
shown that with experience and data, private investors are more eager to enter clean energy markets at
scale, ultimately without ansreen Bak support.

GreenBanls and public clean energy financing programs are increasingly common across the U.S., as
governments recognize the importance of financing in addition to traditional grant moGeken

Banks, by their nature, are flexible institut®nhat can be shaped and implemented to address the
needs of the government/market that is creatingHtistorically, many governments have supported the
adoption of mature clean energy technologies by offering incentives, rebates, tax credits and other
forms of subsidies. These programs have bg@mewhateffective in improving the economics of clean
energy installation (primarily for renewables) and stimulating demand among consumers.

However, rebate programs have two primary weaknesses that financing can address. The first is that
NEol Gd§Sa GNIXrRAGAZ2YIEfE 2yfe O20SNJ I aYlftft LRNIAZ2Y
efficiency project, for example, then the custemstill must find $13,000 in cash. This requirement for
upfront, out-of-pocket cash stands as a significant barrier to adoption. The second problem with grants

is that they are expensive, as they are permanent expenditures of taxpayer dollars. To bang cl
energy markets to meaningful scale using grants would require more public expenditure than is
availableor politically viable. Thereforenew program solutions are needed that address upfront costs

for consumers and the expense of public capital.



Figure 1: Current District Solar Capacity (MW) and Capacity Necessary to Meet Goals
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Transitioning to a clean power platform, as outlined in the Sustainable DC Plan, will require enormous
amounts of investment capitaFor instanceachieving the2.5% solar energy requirement for 2023
under the RPS will require approximatei® MW of in-District capacity at a cost approximately $57

million in capitalinvestment in only the next eight yearH.even a fraction of the 50% renewabgoal

for 2032 is to come from distributed solar systemgthe District, it will require potentially more than
onebillion dollarsin capital investment durinthe next 17 years.

It is implausible that this investment will come entirely from public grants, yet the private investment
needed is not coming quickly enough. Grdgamis, which use limited public dollars to leverage private
AYy@SaiayYSyias OFy 0dzhf & conditionsldd énd Bheré piiRaye iedtrBeRtiflav@ a2 Y | NJ

Green Bank Benefits
GreenBanls present numerous possible benefits to the Distraotd could help the Distrianeet its
ambitious clean energy goals without the expense of grants. These benefits include

9 Elimination of Upfront Cost By offering 100% financing, in partnership with private lenders,
Green Bank can eliminate the greatest barrier to consumer and business adoption of clean
energy technologies.

I As ofthe latest analysisit is estimated that an additional 22@W of new solar capacity still needs to be installed
in the District by 2023. At an installed cost of $3 per watt, thatns a total investment of $657iillion.

i Assumings% of the renewable electricity necessary to meet the FRéfmewable Portfolio Stalard will come
from localsolar PVit is estimated 438/1W of new solar capacity needs to be installed in the District by 208R

a potential investment need of more than one billion dadlar



1 Lower Energy Costs GreenBanls allow consumers to adopt clean energy and lower their
energy costs. By improving the terms of financiGgeen Bank can lower the price of solar
electricity. And total energy demand is reduced through efficiency. The result is total lower
energy costs, witmo upfront payment.

Figure2: Reduced Energy Co3tgough Green Bank Financing
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1 Preservation of Public CapitalGreenBanls use public capital, buinly to provide loans and
financing, not grants. Thereforéaxpayer and/or ratepayer dollars areggserved GreenBanls
are designed to earn enough interest to break even (coveir thperating expenses), she
pool of original public funds put into @reen Bankever erodes. Public dollars can be recycled

and re-loaned into the future.

Figure3: Hypothetical Green Bank Capital Recycling Model
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f Private Sector LeverageGreenBankR2 f f  N& IS4 Y2NB aoly3a F2N (K
deployed in ways that leverage greater private irtweant than traditional programs. Green
Banls achieve two forms of leverage. FirstGaeen Bankmay provide only a portion of the
LINE2SO0G 02aiGx ¢KAES GKS LINAGIGS Ay@dSadazN 020
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f SOSNI IS¢ |y R10Qivafe dall&s persingk iblic dolldul, becaus&reen
Bankdollars are recycled, that same public doltah be repeatedlyrecycled and leveragmore
private capital.

1 Economic & Job GrowthThe increased investment sparked b¢eeen Bankncreases GDP and
creates jobs. More clean energy adoption means more installers and consact®d to be
hired to install the renewable or energy efficiency technology. These are jobs that cannot be
exported and therefore present an immense opportunity focal employment. The renewable
energy sector is already proving to be an enormous driver of employment across the country,
with solar employment growing at a rate 20 times faster than the national rate of job growth.

1 Market Standardizatiolg GreenBanls can help introduce standardized financing practices and
documentation into the clean energy market. Increased standardization is critical for bringing
markets to scale and increasing private investment. Standardized financing means less
expensive undrwriting and an easieraccess tosecondary markets. GreeBanlks can play a
central role in introducing standards.

1 Market Transparency, In addition to finaing functions, Green Bank can be a centralized
source of market information that increases conser and business understanding of clean
energy opportunities. Areen Bankvebsite can be a hub of information on market basics, help
consumers understand different programs, learn about installensl receive estimates of thei
own potential savings

1 Program Coordinationg GreenBanls can also play an important role of coordinating public
clean energy programs that operate across different agencies. Often, as is the case in the
District, public programs to support cleanergy deployment are operatedithin different
public or quaspublic bodies To ensure those programs operate at maximum efficiency and
create a single point of contact for customers, it can be beneficial if one agetasked with
coordinatingand aligring programs across agencies.

Barriers to Private Financing

Ideally, private lenders would step in to this market todayd cover the remaining upfront cosiof

clean energy adoption beyond what is covered by rebates. However, there are capital market
inefficiencies and inherent challengeo financing clean energy that veresulted ininadequate
investment by private lenders. And those private lenders that do offer capital typically charge interest
rates that are relatively high and terms that are short. This erodes the economics eéra ehergy
LINP2SOG:Z 6KAOK ARSIffte gAfft 0S OFLakK Ft2¢ LRaAAGAODS
that the energy cost savings achieved on a monthly basis as a result of the clean energy installation
exceed the monthly financing chargender a cash flow positive project, the borrower is able toaon

net basis save money every month without paying any upfront costs, making the project highly
attractive. This kind of cash flow structure is only possible with loan terms that matchxjrected
lifetime of the projec® savings, and with rates that are commsarate with the risk. fvate capital
offered at unfavorable terms (if it is available at all) undercuts the economic attractiveness of the
project for the customer.



Private financingaps exist for several reasons:

1 The first is that there is a relatively short track record for clean energy financing, and therefore
there is little data for lenders to rely on. Without data, banks are left with high amounts of
uncertainty over how weltlifferent types of projects perform and how often borrowers repay
their loans. This uncertainty leads to either hesitation to enter the market or unfavorable
lending terms.

1 The second cause of financing gaps is that many clean energy projects, estrexsallguitable
for the District, are small anttagmented Hficiency upgrades and rooftop solar projects are
inherently small investmentand geographically disperse with varying credit among project
off-takers. These types of investments are relatively expensive to underwrite for a private
lender, making the loan potentially uneconomical to offer.

1 A third cause of financing gaps is the lack of capital market ltguhd maturity. 1 a
commercial bank provideslaanfor an energy efficiency projecit is unknown to the bank if it
will be able to sell that loan to another lender or if it will have to hold that loan on its balance
sheet, tying up capital. Mortgagey R I dzi2 f SYRSNA R2y Qi KI @S (KA3Z
highly liquid secondary markets for home and car loans. These kinds of secondary markets are
just now forming for clean energy technologies.

1 And the final cause of private underinvestment relates to human and organizational behavior. In
order to begin lending into a new market, a bank has to hire new staff, learn about the risks and
LINEOSaasSa 2F | ySé YI NJSGz atkhRof rdedt ardieradipS | LINE
whichthey are willing to lend. This process takes time, commitment and money, all of which will
only come with a greater understanding of market potential and risks.

Green Bank Organization

A Green Banks effectively a phlic fund used to offer financing and support the growth of clean energy
capital markets. TheGreen Bankinstitution that manages the fund is typically directly part of
government,contracted by government, oa quasipublic entity. TheGreen Bankund istraditionally
capitalized with public dollars (though other alternative cap#iources can be considered).

Figured: Green Bank Basic Flow Chart

@ Public $’s capitalize green bank
Government . .
(2 P3 attracts private capital
Creation & Public (3 Private investors fill market gaps
Capitalization @

Green Bank Erivate
Investors

Public @ Private : @
In\'esrmen\\Paybad\ Investment / / Payback

Low Carbon Consumer Savings, Job
Projects — | Creation, Taxpayers Protected,
GHG Reductions




The Green Bankthrough government direction and internal governance, determines tioe capital
should be investedn the jurisdictionto grow clean energy markets and attract private investment.
GreenBanls invest in partnership with private lenders in projects. Private lenders would not invest into
the Green Banlitself, but rather in a specific project alongsidé&seeenBank Green Bank are able to
attract private lenders through broad engagement and building partnerships. Lenders may range from
local credit unions and community banks to large institutional stwes. Different lenders are well
suited for different kinds of investment structures, but in all casesGheen Banknust actively seek out

and solicit partnerships. For instanceGaeen Bankhat seeks to encourage lending for sindgenily

home energyefficiency retrofits may a@rtner with local lenders who are familiar with residential
lending But if aGreen Bankvants to build a warehouse facility pool of fundgo originate loans itself,

it may seek out an institutional investor to help seed twarehouse. To datethe most successful
Green Bankor similar clean energy financing programs are ones that actively seek out private lending
partners. Less robust public financing programs that rely on private lenders to enter the market without
encourag@ment and engagement (financial or otherwise) are often left with minimal lending activity.

The structure and ratio of public to private capitak determined through programmatic design and
individual project conditions. GredBankmanagement works clogewith private lenders to understand

their needs and hesitations to entering the clean energy project finance market. That way financing
products can be designed that specifically address those obstacles and allow private investors to move
into the market GreenBankslook to use as little capital as is needed to diavinvestment at scale.

Target Markets

GreenBanls finance the deployment of mature, clean eneand othertechnologies that can support

loan repayments. This includes renewable technolotjies solar PV, wind, geothermal, fuel cells and
bio-energy. This also includes a wide range of energy efficiency technologies. Baelencould also
finance the deployment omicrogrids, energy storageglean transportation infrastructure and smart

grid technologies! In each case, th&reen Bankwvould be investingn a project installation of the
technology itself, not the technical development of that technology by a company. The r&sen

Banls focus on deployment of mature technologiasthe project levelis that they have a low risk
profile and can naturally generate the cash flow needed to pay off a loan. For instance, an energy
efficiency project can typically save more money than is owed on a monthly loan repayment. Therefore,
underwriting thatproject is relatively easy since the creditworthiness and income of the borrower is not
the only basis for assessing loan risk. If @reen Bankvere to invest in a company, though, the risk
assessment would be quite different, where the repaymentwaul8 o6 aSR 2y GKS O2YLJ} vy
generate cash flow through business operations in order to pay off the loan. This is inherently a much

i A Green Banlcould theoretically also invest in water or other green infrastructure projects. Howé&een

Banls are perceived to be (and in reality are) tagk lending authorities because the projects they invest in, by
their very nature, generate the cash neediedrepay the loan. Other forms of green infrastructure investing may

not necessarily have this quality. For example, an energy efficiency loan will produce savings greater than the loan
repayment as a result of the technology itself. Therefdhe projed relies on no external cash stream or legal
enforcement mechanism to generate cash for the loan repayment. A loan to reduce water consumption may save
enough on water bills to generate cash sufficient for the loan. But other green infrastructure lefikingublic
drainage projects, would rely on other enforcement mechanisms to collect the cash for repayment. The District
could choose to build &reen Bankhat finances both kinds of projegtbut this difference in repayment self
sufficiency means thdtank may be assuming different kinds of risk profiles.
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riskier loan.Even a typical home mortgage or car loan is riskier, because the ability to repay these loans
is deperlent on employment income or other sources of caBly. focusing on lowisk deployment
projects,Green Bank can ensure that public capital is preserved, enabling revolving lending practices.
CKAa |faz2 StAYAYlFIGSa |y REEIIc Srilidchidzthat tdydicding A y 3
with offering high risk loans to businesdes technology development

Among the list of mature renewable energy and energy efficiency technologies identified, it is up to
eachGreen Banko determine the technologies &t are most suitable for its marketnd that struggle

to find private capital. For instance, @reen Bankmay determine that there is a significant wind
resource in its geography, but find that wind projects are able to find ample capital at reasonable rates
through traditional private capital markets. Therefowind would not needGreen Banlsupport. Or a
Green Bankmay decide lhat its topography and conditions aret well suited for a given technology

(like largescale wind in the District).

Typically, the technology applications that are well capitalized by private investors are largescdilay
renewable energy projects like wind and solar. These rarely redsiieen Banlsupport. InsteadGreen
Banls have focused on two categories of projecme area of focuss on distributed energy projects.
This includes roetiop solar and other ossite generatn, as well as energy efficiency. The second focus
of Green Bank has been on utilifed, mediumscale renewables projects with less common
technologies like anaerobic digesters, dioergyprojects, and fuel cell parks.

Figureb: Challenges of Financing Distributed Energy Projects

Centralized Projects Distributed Projects

« Utility-scale « Smaller scale

 Power directly to grid « Scattered locations

« Strong credit  On-site energy use

» Traditional project « Varying credits
finance - Range of structures

- Relatively easy to and approaches to
finance finance

Distributed energyand energy efficiencgrojects have become a primary focus@feen Bank because
these projects tend to have the greatest difficulty finding reasonably priced private capital sévsbael
above, the relatively small and dispedseature of building upgrades and small renewable energy
installations is unappealing for private lenders. Theref@esen Bank can play a big role stimulating
investments in these projects and creating mambust markets. There are a few distributed clean
energy markets that have access to reasonably priced private capital. Homeowners witrédgh
scorescan get financing for roabp solar through a thirgbarty installer like SolarCity. And large
industrial companies with high credititings from major rating agencies can finance a building upgrade

11
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through an energy service company (ESCO). Otherwise, projects in nearly all distributed energy markets,
acros technologies and sectorstruggle to find cpital through private markets.

Green Bank Financing Techniques

GreenBanls can offer a wide range of types of financing to leverage private capital, but they can
generally be puinto three categories.

Credit Enhancements

The firstcategoryis credit enhancements. A credit enhancement is a tool offered Gyeen Bankvith

the goal of increasing private lending activity and/or improving the terms of private financing. Green
Banls accomplish this through multiple means, but loan loss reseamddoan guarantees artkhe most
common. Thesdechniques are suitable for a market where private lendemay be interested in
providing capitalbut are hesitant due to perceived risk&. credit enhancement can either pull that
lender into the market, andir encourage that lender to offer more favorable lending tertdader a

loan loss reserve structure,@reen Banlg A f £ LJddzi | aA RS OIFLAGEE (2 02 @SN
losses, up to a capped amount of dollars. A reserve can be in the firstriegzand loss position in
relation to the lender. This structure provides a lender assurance that some portion of potential losses
would be covered, while also giving the lender incentive to assess risk appropriately because most losses
are still borne bythe lender. These kinds of investments can achieve high leverage ratios, stimulating
many dollars of private investment per public dollar of investment.

Figure6: Green Bank Financing Techniques

Credit Support Co-Investment Warehousing
Project
Senior Private Green 'Bank
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Origination
Enhancement 181
Private
Project Private Capital Purchase of
Portfolio

Colnvestment

A second type oGreen Bankinvestment is direct canvestment in a project. Gmvestment involves
direct Green Bankinvestment in a clean energy project alongside a private investor. Unlike credit
enhancements, where public dollars are not actually invested in the progetinblogy, cenvestment

can take multiple forms and structures of actual project investmern&réen Banknay provide senior
debt, subordinated debt, or equity in a project, which is then paired with multiple potential forms of
private investment. For inance, aGreen Banland private bank may each make a 50% debt investment
in a project. Or, a private investor may offer 80% of the debt needed for a project, ar@réssn Bank
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makes a 20% subordinated debt investmeThis structure both fillinancing gps and acts as a credit
enhancement for the senior debt. The leverage achieved on thesaevestments depend®n the
precise product structure, and by its nature requires the presence ofvatpriender willing tatake
some risk by making directinvegment in a project.

Warehousing & Securitization

A third category ofGreen BanKinancing is warehousing and securitization. In the event no private
lender is willing to underwrite loans, even with a credit enhancement, it may be suitable Goeen
Bankto underwrite 100% of a loan itself. This situation may arise if the technology itself is perceived as
too risky or new, if the market segment is viewed as hawsgfficientcredit, or if the investments
themselves are not cosffective to underwrite.This final challenge is a significarartier to private
investment insmall andgeographically disperserojects like residential or small business energy
efficiency projects. By their naturéhese types ofprojects are relatively low cost and may diffier

terms of credit, technology and location. This makes the projects relatively expensive to underwrite for a
bank and notcost effective However, if a pool of these kinds of loans were bundled together to
diversify risk and achieve scale, the projettsrt become far more attractive to lenders.Gkeen Bank

can accomplish this by underwriting loans directly and warehousing them until scale is reached. At this
point the Green Banlcan sell the loans to private investors. This can be done either thraymgivate
placement of all of théoans, a private securitization, or a public securitization. [fGneen Banls able

to sell its entire stake in the portfolio of loans, then 100% of public dollars are replaced with private
capital, effectively achievinmfinite leverage. This technique is critical to allowing small clean energy
projects to access the lowost capital that can be found in publicly traded debt marketsch are
accessedhrough securitization.

Together, hese forms of investment enablmore private investment, giving private lenders comfort
and experience in the market while preserving public capital. Over time, these partnerships will give
private lenders the information and familiarity needed to provide financing with reduced @B men
Banksupport,while still offering terms that are reasonable and attractive to borrowers.

Other Green Bankinancing Methods

In addition to usingsreen Banlcapital to finance project$Green Bank can also help implement the use

of innovative new finacing structurs. These include Property Assessed Clean Energy Financing (PACE)
or onthill repayment (OBR). In both cas&een Bank can play the role of program administrator, deal
originator, program marketer, or capital provider. The precise rolegulayy aGreen Bankn each
market depends on the existing laws, statutes and programs in plabéstAct Green Bankould work
closely withor take overadministrative functions ofhe existingDCPACE program

PACE financingllows building ownes to repay an déficiency upgrade loan througtspecialproperty
taxes assessmerst PACEassessment paymenttypically sit senior to all other netax liens on a
building, including the mortgagevhich significantlyreduces the risk of nopayment. Typically, states
or municipalities that havpassedPACE allow for financily anycapital provider Repaymenis often
handledby the taxing agencyf the jurisdictionand remitted to the lender.

A Green Banlcanstep in to provide the loan capital order to kickstart aPACHEnarket (as has been
done in Connecticut). &reen Banlcould also offer a credit enhancement to entice private lenders into
the PACE market. Bistrict Green Banlcould provide capital to théistrict program, or offer credit
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enhancements to the lenders already working with PACE who may not be able to offer capital at long
enough terms.

Figure7: Simplified PACE Structure with Green Bank Lending
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Onbill financing or repaymentgBFOBR), like PACE,adinancing structure desigrd to increasethe

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

GKS Odzali2YSNR& dziAt Ade woffetsfrdated skcirity ffor tNS lehder because® ~  § K 7
historically utility bills have a very high rate of repayment-lflhfinancing has additional benefits, too,

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

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

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

tenant whowill continue to benefit from the efficiencymprovements Thisstructure canopen up new

markets for efficiency financing that otherwise would be unsuitable. Like PAGEgea Banlcould act

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

A District Green Banlcould enhance or create either of these structures to daaiore financing for

clean energy. Asreen Banlcould be paired with theDistrictQ RACE program to inject badly needed
capital into the marketln addition,a Green Bankould create, administer and finance an OBR program

that is well suitedto rental properties inthe District Both of these programs have the benefit of low
transaction costs because they utilize existing collection systems, and have increased security because of
the payment enforcement mechanism. The Distridedsto address key questis regardingthe
expansion or implementation of both programs. For example, if the District were to expand PACE to
include residential properties, would the lien be senior or subordinate to the mor@Rgeent federal
guidancemay push the District tseconsider the lien position of PACE assessme@tsrently, PACE
financing is noraccelerating in the District, and only the delinquent special assessment payments are
considered to hold senior lien statusor ontbill repayment, the District will have to ddess concerns

over whether or not a utility can shut off electricity for those borrowers who may pay their electric bills,
odzi R2y Qi YI1S GKS FdAt t21y NBLIF&YSyd GKFG A& Fd

v Onbill financing(OBFYypically refers to programs where the utility itself uses its own capital to issue the loans.
Onbill repayment(OBR)refers to the programs that allow neutility lenders toissue loans, where the utility
merelyacts as a collection platform.
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Generating Demanfibr Clean Energy Products

In addition to aimating investment in clean energreen Bank can also help stimulate demand for
clean energy products. Adoption of clean energy technology like efficiencyoaftdp solarhas been

slow, despite the fact that these investments pay for themselves thinogavingsThe lack of financing

to pay for upfront cost plays a major role in the slow uptake. But demand is also low because clean
energy technologies lack a robust, transparent and efficient market.

When compared to the ease of purchasing consumerdgopas one would on Amazon for instance, the
clean energy purchase process is immensely complex with little information available to consumers. In
addition, clean energy technologies are yet to be intrinsically desinethe same way as other
consumer puchases such d@somes and cars. For those products, a consumer decides that s/he wants to
make the purchase, and the financing is what makes the purchase possible. In clean energy markets, the
availability of financing, in and of itself, does not necesgariéate the desire for the good. Therefore

any Green Bankinancing would have to be offered in a way that stimulates demand and facilitates the
creation of efficient market structures.

Challenges in deploying capital haN& & dzf G SR Ay GKS O02YY2y NBFTMMGAA (KL
G§KS RSYFIYR®PE ¢KAE& A& I NBFSNBYyOS (2 (GKS y2iArAz2y (K
market, but the lack of consumer demand is the reason that markets are natirggoquickly enough.

The reality, though, is more complex, as offering capital for clean energy financing is not a binary
condition. A bank or a government program may ostensibly make capital available, but because there is

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

the distance between supply of capital and demand for technologies does not exist. Capital made
available in a vacuum, or at unusable terms, is ultimately not very useful.

The seriesof activities needed to connect capital supply to customer demand inclutesketing;
dedicated origination channels; partnerships with contractors; contractor training on how to sell their
services with financing; coordination of financing and servicgh wther subsidies; coordination of
multiple contractors on multimeasure projects; and many others. In addition to this list of activities,
often the capital made available for financing is not veelited for the purposes of cleaanergy
investing. Fomstance, a loan may be offered:

1 with a shortterm that prevents deep retrofits;

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

1 with a loan size that prevents deep retrofit projects;

T G0KI G R2 S1®epiithe ©sEhd diférs no assistance to find other lenders;
9 with credit restrictions that shubut a majority of the market.

Together theseypes of financing and program design failures leave customers witlhurappealing

choice where they musekither coverthe costs thenselves or where their total monthly energy costs
increase.The long list of market and financing deficiencies results in low demand for clean energy
technology. Consumers do not have the time, knowledgeinterest to navigate a complex purchase

process learn about different technologies and program options, and seek out possibly inadequate
financing entirely on their ownGreen Banls can play a critical role in stimulating demand by both

offering suitable financingnd delivering products tocustomersthrough turnkey program design. A
GreenBanlOl yy2i 0SS o6daAfld 2y GKS FtlFr SR OftSlIy SySNHe ¥
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O2YSd¢ @Green BébEN design financing programs in coordination with delivery mechanisms,
access to inforration, and consumer marketing techniques to overcome past demand shortages.
Whether the Green Banktself is directly engaging in this market creation activity or doing so in
partnership with multiple private partners will depend on precise product andmaational design. But

no matter the design, &reen Banlshould strive to ensure customers are presented with simple offers
that are cash flow positive.

Green Bank Examples

To date, five states operat&reen Ban& in the United States. Nearly a dozen estlstates are also at
some stage oGreen Banlexploration or development. There is also one official coitgen Bankand

at least four counties outside the U.S. have natiorfateen Bank Each of theseSreen Ban& has a
slightly different model and approach, tailored to suit the institutional landscape, legal requirements
and market objectives of that jurisdiction. Sorfsgeen Bank are directly part of government, while
others are quaspublic. They draw on a raagof public capital sources, and have varying legal
authorities. Somésreen Ban are established with a specific list of financing programs already defined
that they must implement, while otheGreen Bank are less structured, offering capital in respotse
requests from market actors. Similarly, a Distficeen Bankvould have to be designed and structured

to fit the specific local needs and conditions. HoweverGaten Bank are tied by a common set of
principles, which include:

1 Offering financingtather than grants
1 Leveraging public capital to increase private investment
1 Recycling and recapitalizing funds to redeploy dollars and maximize investment
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Tablel: Summary of Green Bank Institutions

Institution Te.'ihhfll::llgm' Key Products S‘;‘:lrlf;s‘,f (I,:; ‘:t:ll Structure/Oversight  Staff
Connecticut ¢ Solar, fuel-cell, | « C-PACE + Utility bill | ~$35M per | * Independent 33
Green Bank geothermal, * Smart-E loan surcharge |year quasi-public

biomass * Solar Lease II |+ RGGI * Board of
* Energy * Solar Loan funds Directors, appt
efficiency by Governor &
Legislature
Hawaii Green |+ Solar (primary | * Solar leases for| + Bond $150 M * Independent 2
Infrastructure | focus) LMI and non- issuance quasi-public
Authority * Energy profit sector, backed by * PUC oversight
efficiency paired with on-| ratepayer
bill recovery fee
New York * Renewable * Issued RFP for | + Utility bill | $218.5 M |+ PSC oversight 12
Green Bank energy private sector surcharge + Division within
* Energy financial * RGGI state energy
efficiency intermediaries | funds office
¢ Clean (NYSERDA)
transportation
California + Efficiency (first| «+ MUSH market | ¢ Pre- ~$40M « Division of CA ~5
CLEEN Center | priority) efficiency existing Infrastructure
* Renewable * Commercial bonding Bank
generation market authority * Board of
efficiency of the state Directors, appt
IBank by Governor
Rhode Island |+ Renewables ¢ Commercial & |+ RGGI ~$7M « Independent 12
Infrastructure |+ Efficiency Residential + ARRA quasi-public
Bank * Grid and PACE Program | * Ratepayers * Board of
demand-side |+ Efficient * QECBs Directors, appt
upgrades Buildings Fund| *+ Bonding by Governor
for muni’s authority
Montgomery |+ Renewables « TBD * Settlement | $20 M + Independent TBD
County Green |+ Energy from utility| (TBD) non-profit
Bank efficiency merger * Board of
* Grid and negotiation Directors, partial
demand-side Council approval
upgrades

In addition to these domesti€een Bank, the United Kingdom, Australia, Japan and Malaysia all
operate nationalGreen Ban& The UK Green Investment Bank and the Australian Clean Energy Finance
Corporation (CEFC) are particularly noteworthy for their scale. They have each alreatigdirbitions

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

Connecticut Green Bank

The Connecticut 8en Bank was created in 2011 the first state Green Bankn the U.S. Originally
named the Connecticut Clean Energy Finance & tmasg Authority, it was created through {partisan
legislation that was initiated by newly elected Governor Dannel Madlldye new Green Bank institution

was born out of the existing gramaking institution, the Connecticut Clean Energy Fund. The Fund was
repurposed and turned into a deployment financing entity. The Green Bank was created as-a quasi
public agency, with a bed of directors that are a mix of government officials and independent
directors. The government officials include the state Treasurer, the Commissioner of the Department of
Energy and Environmental Protection, and the Commissioner of the Department nbériicoand
Community Development. The board is charged with setting Green Bank Strategy, ap@@engBank
products and initiatives, and approving loans.

V' PA 1180, the public act creating the Connecticut Green Bank, passed the House by a vote&ta8%he
Senate 360.
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The Connecticut Green Bank is capitalized by two sources, both of which were identified in the
legidation. The first is a systems benefit charge that collects roughly $20 to $25 million dollars per year.
This was an existing system benefits charge, already in place in the state prior to the creation of the
Green Bank. Previously the entire ratepayerlemlon went towards statenanaged grant programs.

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

the remaining funds still going toward grant$ie new split in funding between grants and finaigcivas

based on a desire to build markbased mechanisms for clean energy growth. Thigallecation of

funds was also driven by a desire to maximize private leverage from public funds and get the greatest
Goly3a F2NJ G§KS 0dz0] fhe BDORIY 8 GR dANERSt G NBSKYNIR |y ]
proceeds from the sale of emission allowances through the Regional Greenhouse Gas Initiative (RGGI)
Program The Green Bank receives 100% of the states RGGI proceeds. In total, this adds to a total annual
infusion in the GreerBankof approximately $30 million. This repeated and perpetual capitalization
YSIya GKFIG GKS /2yySOiA0Odzi DNBSy .ly1Qa olftlyOoS
increases.

In addition to these public capital sources, then@ecticut Green Bank is authorized to issue its own

bonds based on its own balance sheet. The Bank also has limited ability to issue bonds that are
supported by a state bond reserve fund. This is not equivalent to full faith and credit, but does enable
boNNB gAYy G £26SNINGSa olaSR 2y GKS aidldsSQa ONBR
In addition to its broad financing authorities and capital sources, the Connecticut Green Bank was given

two key statutory requirements in its enabling legislation. The first is that the Bank mmausage the
SESOdziA2y YR dZf GAYFGS 6AYyR R2gy 2F GKS adldisqQa N
gantYF {Ay3 NRfS A& RAAGAYOG FTNRY (KS .ly1Qa oNRIR
down of grant levels and tleincrease inancing under a single coordinated strategy has proven highly
effective for market growth. As seen in the chart below, as the Bank lowered grants consistently through
multiple steps, the increased availability of financing drove unprecedented market lyfowt

viIn fact, the chart shows that the net cost of solar faced by ¢bnsumer, after the rebate, has actually remained

fairly constant in CT over the last decade. This is because the decline in the gross cost of installation was absorbed
by the state in the form of reduced rebates. Therefotiee spike in market adoptioms attributable to new
financing tools that allowed consumers to adopt solar without paying that remainingcogt of installation

upfront.
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Figure8: CT Residential Solar Market Installation Costs, Rebates, and Capacity
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Connecticut offered three different financing solutions for the residential market to support solar
installation. The first was a unique, stegponsored solar tarquity lease fund that could be used by

any installer in the state. Similar to financing products offered by companies like SolarCity the CT Solar
Lease 2 was a publprivate partnership structure that brought $50 million of leaseaficing to the
market, with a 5to-1 private:public leverage ratio. The Green Bank itself created and owned a special
purpose vehicle through an equity investment. The Green Bank also provided subordinated debt, as well
as a loan loss reserve credit enhanent with remaining ARRA stimulus funds. The senior debt was
provided by a syndicate of private banks, and the tax equity was provided by U.S. Bank. This kind of tax
equity fund enables homeowners to put solar on their roof at no money down, and pay @dohly

price by taking advantage of federal tax benefits for s8ldhis financing tool was deployed through
local installers, who otherwise would have been unable to offer financing to consumers. This tool
enabled local installers to compete with natel companies that had their own financing, and opened

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

Vil A tax equity investor effectively invests cash in exchange for the federal Investment Tax Credit and the
acceleraed depreciation tax benefits enjoyed by solar. This tax value only comes througheguiyx based
structure, and allows consumers to pay a lower price for the solar power than they would if they owned the solar
themselves.
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Figure9: CT Solar Lease 2 Financing Struéture
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In addition to the Solar Lease, the Green Bank created the CT Solar Loan Product for consumers who
wanted to directly own their own solar panels but did not have the cash on hand for the installation.
Through this structure, the Green Bank seeded a loard fwith a $5 million investment. This was
deployed through an origination partnership with Sungage. This fund led to two noteworthy
transactions that demonstrate how @reen Banlcan transform markets. The first was that the Green
Bank sold its $/illion loan portfolio toMosaicSolar the crowdfunding solar investment platform. This

was the first secondargnarket transaction of this type in the nation, where individual investors in
California could own solar loans in Connecticut. The second notewortt @as that Sungage, upon
proving the market viability and demand for solar loans, was quickly able to raise $100 million of private
capital from Digital Federal Credit Union to replace the Green Bapikal once it was expended. In only

a year and withonly $5 million of public capital invested, the Green Bank effectively demonstrated the
value of solar investmertb a private lender, enabling privatapital as desired. The Green Bdh&n
effectively shut down this program, allowing Sungage to serganhrket with private capital.

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

SmartE Loan. Through this structure, the Green Bank provides a staoffaerdloan loss reserve, to

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

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

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

O2y (N} OG2NJ LI NIYSNAKALIE 2N 20KSNJ YSiK2Ra®d Ly SEOI
f2ry t2aa NBaSNBSs (GKS oblyla FaANBS (G2 2FFSNI OF LA
cap. These terms amesigned to compensate banks appropriately for risk, but ensure that projects can

be cash flow positive for borrowers. This structure hasn used for residential rotufp solar, as well as

bundles of deeper energy upgrades that include multiple effici¢éacinologies.

In addition to managingthewinR2 gy 2F GKS a2t NJ AN yd LINRPINFYI (K
also directed the Green Bank to administer a staide PACE program. Through Commercial PACE, CT

offers wholebuilding commercial energgetrofits. The wholebuilding approach to energy upgrades has

long been viewed as the most effective way to significantly curtail energy consumption, but the projects
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are hard to execute and finance. They include multiple energy efficiency texieslan can also
include roofop solar when appropriatd' The Connecticut Green Bank is able to finance these projects
through itscommercialPACE (EACEprogram.

PACE is legally authorized in over 30 stateg, @onnecticut is one of onltwo states to achkeve
significant scale with a commercial PACE modelike most states where each local government is
charged with creating their own program, the Connecticut Green B@D&B)is tasked with
administering the program across the entire state. Through edrdadministration the CGBprovides
programmatic onsistency and standardizatieqritical elements for private investmenthe CBGalso
ensures that every loan offered can be paid back entirely through the savings generated by the project,
as stipulatedyy G KS &0 (S QEBGIsE A standatdidetl ang dyorduk tBchnical underwriting
method to ensure that every project has a savi@gnvestment ratio greater than 1 (as required by
legislation).

Many PACE programs have struggled to attract pevaapital because of program complexity and small
investment scale. Connecticut initially struggled with this same problem, having designed a robust
administrative platform, butwas unable to draw in private capital to fund the PACE loans in a
meaningfulway. However, the Connecticut Green Bank was able teskink the market by originating

and underwriting PACE loans using its own public dollars. By taking the firsttstepprivate lenders
would not, the Green Bank was able to build scale by aggregatojects. Loanwere offered with an
interest rate ofapproximately 6%, which is low enough to expand the addressable market and make
projects cash flow positive, but high enough to attract private investors who want to buy the loans from
the CGBAfter building a portfolio large enough to attract private investment, @@Bsold 80% of the
PACE loan portfolio through auction, drawing in $24 millioaf private investment. This was the first
commercial efficiency securitization in the countrytratting specialized and institutional investors to
participate in the market. Without investment and coordinatiby the CBGthe market would have
remained dormant.

Now that the CGBhas demonstrated the mechanics and potential of PACE, private investers
preparing to enter the market at far greater scale. To satisfy the growing pipeline of projectSGs

raising an external warehouse of at least $50 million in private capital that will be used to originate
loans. Those private dollars will be gl with public debt and/or credit enhancements, and the loans

will then be securitized in public markets. After only one portfolio sale, G@&Bhas demonstrated
market opportunity to draw institutional investors eager to originate the loans, reducinghéweel for

public investment. Recent securitizations of residential PACE loans in California suggest that this new
private capital will come with ever lower interest rates.

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

ALJ NJ SR NBYIN]JFo6fS aAINRPsOK Ay (KS adcBip8ked$3est S|y
million in total clean energy investment in the state, whalehieving a private t@ublic leverage ratio
exceeding 8o-1. This stands isharp contrast to the market condition prior tHe. Dcfeation. In the

eleven years of operation of the prior Clean Energy Fund, a total of $350 million was invested during
that whole time period Of that total, approximately half of the funds were pubtiollars, and nearly all

Vil To date, roughly 50% of pegts are PV only, 25% are EE only, and 25% are both PV and EE.
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were in the form of grants. Under th€GB markets have grown quickly through greater private
investment.The public dollars that are used are returned to tB&RBhrough repayments on financing.
TheCGBs now developing new prods to expand its market coverage to include the imamoderate
income (LMI) sector and clean transportation.

Figure10: Connecticut Green Bank v. Connecticut Ghéaking Authority

FY 2000 — FY 2012 — FY 201
FY 2011 FY 2014 (© GB)5
(CCEF) (CGB)

Model Subsidy Financing Financing
Years 11 3 1
Energy (MW) 43.1 65.3 62.6
Investment ($MM) $350 $350 $365
Leverage Ratio 1:1 5:1 5-10:1
Investment % Loans 9% 57% 77%

New York Green Bank

New York Governor Andre®@uomo announced his plan to form the New York Green B&ENKGB)Nn

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

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

the process that new legislation woultbt be needed to create the financing entity. Legal analysis
RSGSNN¥AYSR (KFG GKS adrdisSQa SySNHe GeanBan®ddud b, { 9 wt
need to provide financing. In addition, New York wanted theeen Bankio be directly part of
government.

Separately, the Governor decided that the best source of funding for the NYGB would be similar to those
chosen in Connecticut. The NY@RBs capitalized by redirecting a portion of the ratepayer surcharge

funds collected annually to suppogrant programs. The NYGi#Bso receivel KS a Gl 1SQa wDDL |
The funding plan laid out by NYSERDA in the summer of 2013 called foryaaiiveapitalizaon

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

go into the NYGB. The allocation of the RGGI proceeds could be made through administrative action, but
redirecting the ratepayer funds to the B required approval by the Public Service Commission (PSC).
NYSERDA produced a detailed business plan and explanation of the importance of financing to support

its petition to the PS€This led to PSC approval of NYGB funding in December 2013, iaitoalgting

$165.6 million in ratepayer dollaPsCombined with the annual $45 million in RGGI proceeds, this
ONRdzZAKG GKS b, D.Qa AYyAGRALFE OFLAGFEATEFGAR2Y (2 bPuwmn

The NYGB is now a fully staffed entity, operating @holesale clean energy finanander (as opposed

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

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

the NYGB issued an opended RFReeking applicants for funding that could demonstrate that they

could not find private fundig elsewhere, and that NYGBIF NI A OA LJ G4 A2y g2dz R LIN
GNF YyaF2N¥YIFGA2ydE alyeé NBySsglroftS SySNHe |yR SySNH
funding. Similar to Connecticut, the NYGB can offer funds in many different forms, including senior
loans, subordinated loans, credit enhancements, warehousing and securitization.
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To date, the NYGB has received $734 million in proposals and has an acjaet pipeline of $338
million ! The first set of NYGB investments were announced in the fall of 2688 million of public

capital was used to leverage $178 million in private capital. Three deals were announced addressing
different market segments. million in debt was provided to a Nbésed solar installer to support a

solar leasing warehouse. $4 million in construction financing was provided to a distributed wind installer
to support over 160 distributed wind installations in rural New York thhoadease structure. And $20
million in credit enhancing capital was provided to enroll the state in the ratdte Warehouse for
Energy Efficiency LoafMWHEEL)rogram, which provides home energy upgrade financing.

Hawaii Green Infrastructure Authority

I I & | Grde Banknstitution is called the Green Infrastructure Authority (GIA), which was created
GKNRdzAK fS3IratlrdAzyed ¢KS DL! gFa LIXFOSR 6AGKAY
5S@St2LIYSyld IyR ¢2d2NRAY 65. énérgyfiice. AReAGDKis rainidaiNd ( S &
staffed, relying on thirdJ- NJié O2y G NI OG2NBR (2 | RYAYyAadSNI Ada TAy
approved by the public utility commission in 2014, is the Green Energy Market Securitization (GEMS)
program. GEMSrovides solar lease financing to underserved market segments, particularly LMI
households.

Hawaii has experienced a residential solar boom as the cost of solar has fallen and is highly competitive
with expensive grid electricity in the state. However,asoadoption and the associated economic
benefits were concentrated among higlcome households. 27% of households earning $90,000 or
more had solar, but only 6% of households with less than $60,000 in income had solar. This was a clear
gap in private finacing markets that had serious economic welfare consequences. GEMS is designed to
fill that gap, leveraging public capital in an innovative way.

Figurell: Hawaii GEMS Financing Structdre
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