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Executive Summary

Massachusetts is a clean energy leader, and has implemented aggressive targets and subsidy policies to
support deployment of renewable energy and energy efficiency. However, vast potential for economic
clean energy deployment remains untapped, and manyr@neisers are unable to access clean energy
today. A Green Bank, modeled on those of neighboring states, could be formed in Massachusetts to unlock
this potential, using limited public capital cesffectively to catalyze private investment to fill market

gaps. The Green Bank could work in concert with the vast set of existing programs and policies, maximizing
the impact of public funds. The Green Bank could be formedrasgrofit corporation, designated by

the state to serve as the Green Batilcouldeither be operated independently, or by the Massachusetts
Clean Energy Center (MassCEC).

Though Massachusetts has been a national leader in energy efficiency, there are nevertheless many
untapped clean energy market opportunities in the Commonwealth. Thezg@otentially $45 billion in
economically viable renewable investments alone in the state. The market potential of building efficiency
is also considerable and well beyond what has been realized through existing subsidies. Wider clean
energy deploymenand increased consumer savings can be achieved with innovative financing techniques
and increased private sector engagement. Products and programs designed to catalyze private investment
into specific underserved markets, like l@@+rmoderate income housadids, can make clean energy more
accessible and affordable to all Massachusetts citizens.

The formation of a Green Bank is an effective means of unlocking market potential, driving more
investment and private activity across in targeted market segmentcuaotntly served by the private

sector and government programs. Green Banks, like those in Connecticut and New York, are-lpuitbose
finance entities with balance sheets and flexibility to deploy public capital through financing that is repaid
to the Geen BankGreen Banksise financing techniques to pair public capital with private investment,
driving up to 10 private dollars of investment per public dollar deployed. A Massachusetts Green Bank
would provide a platform for a more focused, maretented approach to clean energy investment in

the state. A Massachusetts Green Bank would offer various clean energy financing products and engage
in market development activities across a range of market sectors to fill existing gaps.
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A Massachusetts Green Bank should be created with legislation that outlines criteria to designate a private
non-profit as theCommonwealt® a 2 FFA OA I £ noD-pNEBitSpythwayt-wbilddallow theé Green

Bank to access philanthropic dollars, to becooperational quickly, and operate as a more responsive
market participant. The newon-profit could be operated independently, following the model of the
Montgomery County, Maryland Green Bank.iOrould be operated by the MassCEC, given its existing
role in funding clean energy market deploymeiihe legislation should also designate public funds to be
made available to capitalize theon-profit Green Bank. The Green Bank would also seek to raise funds
from non-state sources, such as philanthropic andsitie-driven investment.

Initial products offered by the Massachusetts Green Bank could include ateAadidium commercial
solar financing product and commercial whdideilding efficiency credit enhancement, both of which
could be modified to encourage geipation in the new PACE program. The Green Bank could also
support investment in solar for lown-moderate income households, with products like a credit
enhancement to encourage community solar projects that target those communities. Depending on
captal available to the Green Bank, it could also operate a madsgionsive RFP for larger gtidd
projects, similar to the structure used by the New York Green Bank.

These financing products would be combined with all applicable rebates and incentaadyaavailable,

which would increase the value proposition for consumers and drive uptake in the programs. The Green
Bank could also create a website that serves as a central resource for clean energy information and
resources in th&€ommonweathLearnirg curves and@domplex public programs can hinder adoption, so a
streamlined website that allows users to understand all financing and rebates available, like EnergizeCT
in Connecticut, could address this barrier.

The Massachusetts Green Bank would be lagila nimble, markebriented, missiordriven clean energy
financing entity, with a lean staff and staup approach. It would work in partnership with existing market
actors to drive clean energy market development, private activity, and consumer sayifitlisdp market
gaps and deisking private investment. The impact of this institution would be all the more valuable as

the Massachusetts clean energy market introduces changes such as the new SMART and PACE programs.
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About the Coalition for Green @ital

The Coalition for Green Capital (CGC), a 501f(8profit, A & (i K S leadihgi dddeat@,Expert and
consultant on the topic of Green Banks, dedicated finance entities that use jpuinpose dollars to drive
greater private investment in cda energy deployment. CGC works directly with state governments and
other partners to identify ways for public capital to stimulate private investment in mature clean energy
technologies and accelerate the growth of clean energy markets. CGC often wtirlkgoweérnment to

help create the institution, assessing various legal options to institutional creation and financial options
for green bank capitalization. CGC also works with states to implement innovative clean energy finance
and market development meeamisms through existing public institutions.

About this Report

This report was authored with support from the John Merck Fitd: goal of this report is tdetermine

the need, viability and pathway for a Green Bank to be formed in Massachusetts elig taelucidate

clean energy market conditions in Massachusetts, specifically with regard to financing clean energy
projects, and to identify various market gaps and needs that could be filled with a Green Bank. This report
is also meant to provide clayito the many market actors and stakeholders in Massachusetts that are
interested in the creation of a Massachusetts Green Bank. This report provides Green Bank case studies,
conceptual models, and various recommendations for the creation and operatiarpotential Green

Bank in Massachusetts.
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Massachusetts Energy Market &lean Energfolicy

alaal OKdzaSiidaqQ SySNHe& ySSRa | -NdSedhpiodics! Nethrdl gdised SG ¢ A O
generation, both in and out of state, accounts for the majority of electricity consumption. Building heat is
supplied by natural gas and fuel oil. Agaisoline powers th€ommonwealt® & § NI y decti Wi F G A 2y
a result, todayMassachusettss highly dependent on carbeemitting fossil fuels, all of which must be

imported because th&€ommonwealthdoes not produce its own gas or oil. In addition, elietty and

natural gas priceare above the national averag@lassachusettbas taken steps to support clean energy
deployment, but has complicated and changing policy and program landscape.

Enerqy Sources

Most of the energy consumed in Massachusetsoisrced from fossil fuels. Of all electricity generated in
Massachusetts i2015, 66% was fromnatural gas 180was fromnuclear,7% was from coal, 2.6% was

from hydroelectric, while wind was 0.7% and solar was £.78¢ electricity Massachusetts impoftem

other statesin the region has a very similar mix, with most of the electricity being generated from natural
gas? 50%o0f Massachusetts residents use natural tgakeat their homeswith 35% using other fossil fuel

based products and 15%singelecticity. Of theCommonwealt & OF Nb2y RAZ2EARS SYA4a
2014, 39%of the Commonwealt® da O N 2 ycant® Yrdna téakspoytaiionn 2014 with 26%
residentialbuildings 19%from commercial buildingsand 13% from industrialises® Statewidesectoral
consumption of energy across sectors is 30.9% transportation, 30.0% residential, 28.0% commercial, and
11.1% industriat. Massachusetts has the B2highesttotal emissions of all the states in the country.
Massachusetts has higher emissions tladirthe states in its region, with the exception of New York.

The figures below break down the energy consumption by type and by sectm can see the outsized
role played by natural gas in electricity generation, andsit@ consumption in the resideia,
commercial, and industrial sectors.

Figurel: Massachusetts Energy Consumption Estimates®2015

Coal
Matural Gas
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Distillate Fuel Oil
Jet Fuel
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Residual Fuel
Other Petroleum
Nuclear Electric Power
Hydmelectric Power
Biomass
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Trillion Btu

CIE"‘ Source: Energy Information Administration, State Energy Data Systen

www.coalitionforgreencapital.com /21 fAGA2Yy T2 dbhliloN®@eéncapital.dbni | 030%
6


http://www.coalitionforgreencapital.com/
mailto:coalitionforgreencapital@gmail.com

Figure2: Massachusetts Energy Use in 2014
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Energy Costs

Massachusetts is a higiticed energy stateyith the 8" highest prices for natural gas and th& Highest
LINAOSE F2NJ St SOGNROAGE Ay (0 KB&erdyeasgentidlldrtrititypricagizy S 2 F
were above the national average $8% while theCommonwealtl®d @& eragecommeraal price was above

the national average by abod6% Theaveragendustrial price wa®98%above the national averagdn

the last 15 years, the average price of electricity has essentially doubled, rising from around 10 cents per

kWh to nearly 20 cents per kWh.
Tablel: Massachusetts Electricity Prices by Sector in 2017 in cents pér kWh

Residential Commercial Industrial

Massachusetts 19.84 15.15 13.34
U.SAvg. 1290 1048 6.74
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Figure3: Massachusetts Average Retail Electricity Prices by Secto220688
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Natural gas prices in Massachusetts are curreriBb31%and113%abovethe national averagerice
in the residential, commercial and industrial sectaesspectively!

Table2: Average US and Masshusetts Natural Gas Prices2017 in $/McF

Residential Commercial Industrial
Massachusetts 12.57 9.47 7.49
U.SAvg. 10.07 7.25 3.51

Policy and Program Landscape

Massachusetts has a wide array of policies thatpsup clean energy which are managed are
promulgated by a small group of state institutiod$e Department of Energy Resources (DOER) is the
state energy office, and manages many of @@mmonwealth Q Sy S NA &
Energy Center (MassCEC) is a gpablic entity that supports clean energy developmeltilities or
utility program administrators such as Eversource, National Grid, and Berkshira @Gas efficiency
incentive programs to reach efficiency goals mandated by the Department of Public Utilitiss.Save
is an umbrellgprogram created by utilities that includesany (but not all) of the energy efficiency

incentive programs in th€ommonwealth

Massachusetts has a Renewable Portfolio Standard (RPS) that mandates 15% of electriatnsales
from renewable sources by 2020, améndatesan additional 1% of saleseh year after 2020. The RPS
also includes aequired in-state solar photovoltaic generation capacity g6@0 MW by 202pwhich
equates to around 3% of total retail sales of electri¢ityo comply with the RPS, utilities and electricity
suppliers must pssess renewable energy certificates (RECs) produced by eligible techn#logies.
Historically, theCommonwealttrequired all electricity suppliers twomply with the RPS by securiRg§Cs

L2t AOASad ¢KS
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and solar carv@ut renewable energy certificates (SREGsShe appropiate amounts. Each RECs and
SRECs had market price that facilitated the sale and purchase of excess RECs afth&R&CSolar
Massachusetts Renewable Target (SMART) program will change the way the solar capacity target is met
by instituting a feeeln tariff model in place of th&REC market

Massachusetts recently introduced a target of 200 MWh of storage by 202&ssachusetts also has net

metering, efficiency targets for state buildings, and tax benefits for renewable energy project oWners.
Massachusetts recently passed Propefiysessed Clean Energy (PACE) enabling legislation, which allows
commercial building owners to finance clean energy upgrades by placing a lien on the property and
repaying the financing through their property tax &i#t The Department of Energy Resources (DOER) is

the state energy office and manages the RPS, the storage target, and the transition to SMART. DOER also
co-administers the new PACE program with Mass DevelopmentCtiramonwealt®da S O2y 2YA O |
developmentfinance agency.

In addition to these policies, Massachusetts has a large numbarcehtive programs that support
efficiency and renewable energy technologies, mostly provided by utititiestheir affiliated programs
There are a large number of endifi that sell electricity and natural gas to Massachusetts customers, and
nearly all of them offer some form of rebate or subsidy for energy efficiency technologies either directly
or indirectly through an affiliated program. The specific technologies, fofrfinancial support, and
market sectors served vary on an institutibginstitution basis.

Mass Save is unique among these rebate prograinwas jointly created by the electric and gas utilities

in Massachusetts to serve as an umbrella program toraibates for energy efficiency projects. It
provides a range of incentives and rebates, building energy audits, and various educational materials and
resources on the subject of building energy efficieHcy.

MassCEG a cleanenergyfocused quaspublic aganization, offersa wide range of support for clean
energy companies, technologies, and projects. MassCEC dffeentives for efficiency, wind,
hydropower, anaerobic digesters, and other technologfes.

Though there arenanyincentiveprograms throughotithe Commonwealththere are onla fewfinancing
programs. MassCEC runs the Mass Solar Loan program for residential solar pfigratg,interest rate
buy downs for participating private lenders. Mass Save runs the Hia&ATprogram and th&nancingfor
Business program for residential and commercial efficiency projects respectiVaiough tlose
prograns, Mass Savebuys down the interest rate opre-pays scheduled interest payments to
participating lenders on behalf of the borroweFor all theseprograms, he ratesparticipating lenders
are allowed to charge are determined in advan&eross these programs, public funds pramarily used
to provideincentive payments and credit enhancemetddenders publiccapital is not used directly for
project financing.Detailed information on the programs and policiadViassachusetts available in the
Appendix.
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Clean Energ¥enetration& Potential

Though Massachusetts has made strides deploying clean energy, the current installed capacity is only a
small share of what is currently economically viable.

Clean Energy Deployment Today

Table3: Renewable Energy Installed CapabityTechnologin 2017*

Technologies ‘ Installed Capacity ‘
Solar 1699 MW
Wind 115 MW
CHP 483 MW
Biogas 34 Projects

A range of renewable generation technologies have been deployed in Massachusetts, but solar power has
by far the greatest installeccapacity Currently nearly 1.7 GW of solar has been installed, and
Massachusetts had the"imost solar of any state as of the end of 2008.the installed solar capacity,

70% was distributed and 30% was utility scale in 2015. Of the distributed soaitydp 2015, 30% were
residential systems and 70% were installed on commercial and industrial propérties.

More broadly, dthe RECs used to comply with the MassachusettsrRE®.5, 67.1% came from out of
state, while 32.1% came from-ftate renewabd generation. Of the RECs used for compliance in 2015,
53% were wind, and 25% were sofar.

Figure4: Massachusetts RECs by Technology and Location if2015

2015 RPS Class [ Compliance by Generator Type® 2015 RPS Class [ Cnmp_liance by Generator Location™

Marinal

Hydro- Anaerobic
kinetic Digester

0.001%

* Includes the Solar Carve-Outs, all SRECs & SREC-IIs.
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In the period of 2010 through 2016, Mass Save spent $2.9 billion on electricity efficiency through incentive

programs, and has achieved 7,879 GWiotdl first-year savings that period or 85,978 GWh in lifetime
savings In the same period, Mass Sayeest $1.0 billion on gas efficiency through incentive programs,

and has achieved 1.551 trillion BTUsatél first-year savingsor 21.0 trillion BTUs in lifetime savirfgs

Clean Energy Potential

alaal OKdzaSiadaqQ Of SIy Sy SnFarrentdepldyrBeint oficiBain Engrdelot t
are estimatesof the economically viable clean energy potentiaMassachusetten an energy and dollar
investment basis. Thapproachhighlighsthe economicpotential (or Serviceable Addressable Markett)

Aa o

the clean energy market by focusing on commercially proven technologies in feasible market segments.

The estimate®f economic potentialn this section are based on existing technical analystéch can
produce varying results, depending on methodoésgiised and the assumptions made

Table4: Renewablé€Energy Investment Potentials by Technotégy

Technologie$

Solar (Distributed)

Savings, Capacity &
Project Potentials

4,490- 11,750 MW

Investment
Potential ($M)

$2,471- $6,460

Solar (Utility)

5-85 MW

$1,149- $21,265

Wind (Onshore))

260-1,170 MW

$444-$2,000

Wind (Offshorey

4,000- 55,000 MW

$1,000- $13,750

CHP® 343MW $520
Biogag’ 98 Projects $294
Geothermal Heat | 53 177 projects $920
Pumps
TOTAL - $6,799- $45,210

This market sizing assessment provides a reasonable estimate of the economically viable clean energy
potential, based on available technical market research. This estimate can help policymakers and market

i Sources include the National Renewable Energy Laboratory (NREL), the Lawrence Berkeley National Laboratory (LBNL), the
Department of Energy (DOE), Windpower Intelligence, Rutgers University, the U.S. Energy Information Administration (EIA),
American Bioga Council, the American Wind Energy Association (AWEA), the Solar Energy Industries Association (SEIA),
Massachusetts Department of Energy Resources (DOER), the Massachusetts Clean Energy Center (MassCEC), Cadmus, Electric
Power Research Institute (EPRNd the Massachusetts Energy Efficiency Advisory Council (EEAC).

i This table is not comprehensivehere may be other clean energy technologies that have attractive and untapped market

potential in Massachusetts.

it According to NREL estimates, the maidka® (G Sy G A I €
in full as capacity potentials in this table, for the sake of conservatism only 25% of calculated investment potentplarsed r

in this table.

v This only include onshore wind potential at 80m height.
v This only includes residential applications of heat pumps. There are attractive opportunities for geothermal heat pumps in
commercial applications that were not accounted for due to lack of data.
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clean energy potential, or to indicate a recommended fuel mix. It should not be seateghnical analysis

on par with those produced by energy engineering firms or government agencies.

a
St

Energy efficiency potential studies vary widely in their methodologies and in their calculated estimates of
efficiency potential in Massachusetts. Estiemtrange from 122.2 trillion BTUs of savings in residential
and commercial sectors through 2040 to 28.2 trillion BTUs across all sectors in the @@L period

These studies are very conservative, yet they nevertheless suggest that there is a lang@ifoteenergy
efficiency in the Commonwealth. It is also worth noting that the studies do not include estimates of the
investment necessary to achieve the estimated energy savings, or do not do so from the perspective of
the building owner or investoMore information on energy efficiency potential studies conducted in
Massachusetts is available in the Appendix.

TheNeed for Increased Clean Energy Investment

Massachusetthas clean energy targets, and spends large sums of public money to support deptoym
TheCommonwealthalso has an enormous market potential. However, the current set of programs and
current level ofprivate activity issufficientto meaningfully penetrate this market. Though there are
pockets of strong market and investment activityere are many other gaps left unservédnancing from

public and private sources, which can eliminate the barrier of upfront costs of adoption, is critical to
building out clean energy that can serve all Massachusetts citizens and businesses. Indeaasetkcgy
investment can support economic growth, save money for energy users, preserve public capital, and lower
emissions.

Financing & Current Market Activity

Much of the market activity in residential and commercial efficiency in Massachusetts r&smits
ratepayerfunded rebates for efficiency. Yet many of the easiest opportunities for inexpensive and simple
energysaving building upgrades have already been seized as a result of the active and generous utility
efficiency programé!

Some homeownersra making more ambitious investments in efficiency with the Mass Save HEAT Loan
program, and in solar with the MassCEC Solar Loan program and private solar companies such as Tesla
(formerly SolarCity) and Sungatjéhere are high levels of uptake in thel@d_oan and the HEAT Loan
programs Private entry and activity in the clean energy lending space may be inhibited by the existence

of government and utilitysubsidized lending prograntSonversations witimarketparticipantssuggested

that these programgand their previous iterations) have crowded out businesses active in or interested

in entering this space, and subsidized capital may preventing price discovery for clean energy*capital.

Commercial and industrial building owners in Massachusetts also have access to rebates for building
energy upgrades. Efficiency professionals work closely with utilities and utility efficiency programs to
implemented discounted efficiency upgrades in C8ildings of all sizes and market segments. There is

an active group of solar developers and lenders servicing large C&I buildings with solar projects financed
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through power purchase agreements (PPAs). Smaller C&l buildings have a harder time finditigeattrac
financing for sola??

The municipal, university, school, and hospital (MUSH) market is among the most active clean energy
market segments in Massachusetts. Much of the clean energy projects in the MUSH market segment is
performed by private energy sdces companies (ESCOs), which install both efficiency measures and
renewable energy systems. Municipal buildings, including many schools, have access to inexpensive bond
capital and use it to finance whelmiilding energy retrofits and rooftop solar. Faxempt lease purchases

are another common model of financing in this market segment. Most of the solar projects in the MUSH
market are financed with PPA%.

The Massachusetts clean energy market is in flux. The new PACE program, the new SMART program that

will essentially create a feed tariff for solar, new storage targets, and a new iteration of the Mass Solar
Loan product may change the market landscape or create hew gaps and new opportunities for clean
energy market activity.

Financing & Investmerieeds

Extensive program and policy research and numerowusversations with market stakeholdevgere
undertaken toidentify financinggaps and needs iMassachusetZlean energynarket Interviews were
conducted with project developers, contractofgogram managers, lenders, investpgolicymakers,
NGOs, and regulator§.he analysisocused on understanding the current energy landscape, and the
process for identifying, financing and developing clean energy projects. Discussions also centered on
identifying gaps, opportunities and underserved market segmente economically viable market
potential for clean energy projects in Massachusetts is large, and market penetration could be much
higher.

Of particular interest are distributed clean energy pragesuch as distributed solar projects and building
efficiency, as they are more heterogeneous and rely on mostly local and regional market actors.
Stakeholder interviews focused on these markets in particular, in an effort to understand why investment
leves are below their potential, and what market gaps and failures might be preventing growth. Through
the interview process, Massachusetts stakeholders identified several key market segments that are
underdeveloped and have difficulty implementing clean gyeprojects. These markets include:

w Smalito-Medium-Sized Commercial and Industrial solar projects

Smalito-Medium-Sized Commercial and Industrial energy efficiency whole building retrofits
Non-profits (such as hospitals and schools)

Lowincome communitysolar

Whole-building turnkey Efficiency Financing

Financing options for Micrbydro, Anaerobic Digesters, Fuel Cells, Storage, Microgrids

eEegeege

Beyond these specific market segments, other aspects of the broader clean energy market in
Massachusetts that may limmarket development include: information gaps, market complexity,
difficulties with grid interconnections, and subsidized lending programs inhibiting price discovery and
private activity.
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Stakeholders also identified several markets that can presently access clean energy financing with more
ease: municipal buildings (via bonds and energy services companies),-faiuséd buildings (through
energy services companies); high income residentifdr in urban areas (through the national and local
solar installers); utilityscale wind (through large project developers and large capital providers); and
efficiency in large, creditated commercial buildings (through energy services companies).

Spedfic Financing Gaps for Massachusetts

Solarand Efficiencyin Smaltto-Medium Commerciabind NonprofitBuildings

The single family residential and large commercial market segments in Massachusetts are served by solar
installers and developers, and buildiog/ners in both segments, as well as developers, have access to
affordable financindor solar projects! Smalto-medium commerciabuildings are thenarket segment
between single family residential and large commeraiad in Massachusetts have much lesgess to
installation services and financing for those servites.

Single family residential projects tend to be in the rang®-80 kW, and are installed and financed by
national installers (such as Vivint and Tesla), or by local or regional indtadieuse third party financing
subsidized by the Mass Solar Loan program. Solar projects in larger commercial hupdijests
approximately in the range 200 kW to 5 MW, are performed by commercial solar development
companies (such as Borego and &lep), and financed by some combination chivuse capital and third
party lending partners’

Small and medium commercial solar projects, projects approximately in the rarfetof200kW, are
generally not served by residential solar installers ordagmmercial solar developers, and do not benefit
from access to the sources of capital those segmentsAisether challenge faced by small and medium
businesses is insufficient tax liability to fully monetize the solar tax incerifives.

There is an oppaunity in this market segment to either create a solar financing product or credit
enhancement that encourages private entry into this market gap.

In the efficiency marketcommercial building®f all sizegyet assistance directly from utilities or from
utility -affiliated contractors depending on their size and service territhhych of the efficiency programs

are geared toward singlmeasure upgrades. Mass Save provides 0% financing for-mmature
commercial efficiency projects, but the program is netl used. Owners ohsallto-mediumcommercial
buildingsmay not have the time or expertise necessary to seek out and take advantage of subsidies for
individual measures or to bundle multiple efficiency measures together and use Mass Save financing to
pay for them3®

There is an opportunity in this market for a whdilgilding efficiency retrofitfinancing product to
integrate multiple measures (and any relevant subsidies) into a singikeyfinancing to serve small and
medium commercial buildings.

Vit is worth notng that the transition in the solar market structure away from higtiue SRECs toward a feiedtariff model
may change the economics of and viable financing structures of solar projects in these market segments in the near future.
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There is also an opportunity to create a single integrated solar and efficiency financing product to serve
small and medium commercial buildings. The newly formed PACE financing mechdhigely facilitate

the integrated financing of solar and effic@nprojects in medium sizesbmmerciabuildings.However

some smaller commercial ambn-profit buildings may PACE is most suitable for projects with a minimum
total install cost on $100,008.

Solar and Efficiency in Nonprofit Buildings

Nonprofit buildirgs, much like smatb-medium commercial buildings, are an underserved market
segment for wholébuilding efficiency and solar projects. Nonprofit buildings are often in a similar size
range as smatb-medium commercial buildings, and are unable to direatbnetize solar tax incentives.
Nonprofits may have income, debt, and ownership structures that differ from those of commercial
buildings, which may make solar and efficiency upgrades more difficult to finance.

There is also an opportunity to create aglmintegrated solar and efficiency financing product to serve
non-profit buildings. Nonprofit buildings are also eligible for PACE financing, so an integrated solar and
efficiency financing product designed for the smtalimedium commercial buildings maglso be
applicable tonon-profit buildings.

Community Solar for Lowwo-Moderate Income Households

Several solar developers active in Massachusetts that install and finance solar in residential and
commercial buildings under the PPA thpdrty ownershipmodel also offer community solar installation

and financing product$. Those community solar products work in a similar fashitiee company owns

the solar project and monetizes the various tax credits and other incentives and offers electricity or net
metered credits to customers at a modest discount to the utility rates they would otherwise pay. These
community solar products serve the market segment tisamterested in solar buhas aroof unsuitable

for solar or lives in a muttinit residential buildag.

While some low and moderate income homeowners have access to solar and solar financing through the
Mass Solar Loan program of MassCEC, the low and moderate income households that do not have suitable
roofs for solar, or that live in mutinit buildings are unable to access the benefits of solar electricity
through community solar structures. The existing community solar products are not geared toward low
to moderate income customer§There is an opportunity to create community solar structures teavs

the low-to-moderate income households.

Financing foDistributed Clean Energy Projects @Gommercial Applications

Newer clean energy technologiessuch asanaerobic digesters, fuel cells, midngdro, storage, and
microgridg have become or are becomimgonomicallyiablefor commercial applicationbut there is

a general lack of financing options for these technologieshe commercial scale in Massachusetts
Government and utility programs may provide incentives that defray predevelopment costs or a portion
of installation costs, but do not provide financiftyivate lenders may not be familiar with the relatively
newtechnologiesand may be unwilling tandertake the research and legwork necessary to inveisere

is an opportunity to create a program or pool of capital devoted to financing or providing credit
enhancements for the private sector to finance these new technologies in Massachusetts.
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Whole-Building TurnkeyEfficiency Financing

There are a multitude of energy efficiency incentives in Massachusettsrange of buildingypes Many

of the incentives are technologgpecific single measure incentives, such as rebates for efficient lighting
or heatng technologiesAs many of the most obvious and easy efficiency upgrades are undertaken, there
are fewer opportunities for attractive singlaeasure upgradeshere is an opportunity for financing to
supplement these incentives by providing a means toltiom multiple measures into a single project and
thereby achieve deeper savingsinancing wholduilding efficiency projects would eliminate upfront
costs. Multiple efficiency measures together could produce a stream of savings large enough to pay for
the financing of the project and provide net savings to the building owner.

While the wholebuilding approach is already used by ESCOs in the Massachusetts MUSH market, there
are opportunities to apply the approach in the commercial, and residential siaglgyfand multifamily
sectors. There is an opportunity to create turnkey financing products to serve these saatbrghat all
relevant incentives are wrapped into the financed project, and that the customer and contractor
experiences are as seamless aimiple as possiblé.ayering financing on top of the wide array efficiency
incentives will allow deeper efficiency gaifitiere is also an opportunity to integrate solar and efficiency
projects into a single financing.

TheGreen BanlOpportunity in Massachusetts

Market potential is high, penetration is low, and tBemmonwealtt? & LINA YI NB | LILINE | OKS a
clean energyrethrough mandates and rebates. Together these can set the table for demand and market
IANRGOGKI 0dzi R2y Qtie tgblS @Srabast pidkafe Sectbddd@ivitys ad& investment. To

address this need in a focused, and mar@gented way that drives private investment, the
Commonwealttshould establish a Green Bank financing entity similar to those used in neighbotewy sta

Today, thereare a variety of incentives for efficiency and renewable energy technologies in
Massachusetts. There is private market activity in some market segnsentis,as MUSH and large C&l

Some segments, such as residential efficiency, are retbeninated by rebate programs or subsidized
lending programsYet there are aeveralmarket segments that are not served by thevaite sectoithat

do not have access to attractive financidgnd many of the most attractive singfeeasure efficiency
upgrades, such as lighting and HVAC equipment, have already been made in Massachusetts as a result of
the active utility efficiency program ecosystem.

There is an opportunity tdrive moreclean energydeploymentby creating more independent private
sector acivity and investment in clean energ@€lean energy deployment in Massachusetts can rise to
higher levels if consumers are able to take advantage of turnkey financing producisiémentdeeper,

more ambitious casfflow positive energy upgradesithout upfront costs Turnkey financing products
created with a strong customer (and contractor) focus make it easy and quick to finance more ambitious
clean energy projectand build scaleSourcing the capital for these turnkey finangimgducts fromlocal
lenders whenever possiblgyrovides a deejand efficient flow of capital into the clean energy spamed

drives local economic development. Financing can allow underserved segments to prabzer
consumer savingand can makeclean energy more attrdive from the consumer and investor
perspective.
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A Green BanWill allow Massachusetts to take full advantage of the opportunity to leverage more clean
energy financing in thenarket A Massachusetts Green Bank would increase clean energy access and
custamer savings through innovative financing techniques, increase private activity and investment in
clean energy through its market development activities, and have a deeper impact on outcomes.

The Green Bank model has been widely adopted throughout Nevauithghnd increasingly the rest of

the world. Green Banks have collectively achieved impressive results. The Green Banks represented in the
Green Bank Network have mobilized $29 billion in public and private clean energy investifieaiNew

York Green Barddonehas mobilized a total of $1.4 billion clean energy investment with only $409 million

of its own capitaf* and has achieved financial sslifficiency with the returns from its investing
activities® The Connecticut Green Bank hasbilizedmore than$1 billion in public and private clean
energy investment, with only $200 million i$ ownproject investment!® There is now an opportunity

to generate similar outcomes with a Massachusetts Green Bank.

What is a Green Bank

A Green Bank is a public, gupsblic ornon-profit institution that finances the deployment of renewable
energy, energy efficiency, and other clean energy and green infrastructure projects in partnership with
private lenders. They provide funds to cover the sizable upfront costseah atnergy adoption or
construction, and are then repaid through a range of financing mechanisms. Green Banks are typically
capitalized with public funds, which are then used to offer loans, leases, credit enhancements and other
financing services to driviea more private and total investment into target markets. The goal of a Green
Bank is to accelerate the deployment of clean energy by removing the upfront cost of adoption, leveraging
greater private investment in clean energy, and increasing the eftigiehpublic dollars.

Through Green Banks, consumers and businesses can install clean energy technologies with little to no
upfront cost while reducing energy costs. And because public dollars are used for lending, rather than
subsidies, all public dollasse preserved through loan repayment. For a number of reasons, economically
viable, lowrisk clean energy projects are often unable to access affordable private financing. Green Bank
FAYIFYOAY3 YSUK2REARDGOUB ¢ Q1 LIA (i keducing 2al and derfceivediisk)-aydO A y 3
allowing private investors the chance to learn about a new market opportunity with the security of
government partnership. As private lenders gain experience and information about the processes, risks
and addressable niket size in clean energy, they can become increasingly comfortable and confident
lending into these markets. Green Banks have shown that with experience and data, private investors are
eager to enter clean energy markets at scale, ultimately without aegiBank support.

In addition to attracting capital in innovative ways, Green Banks ensure there is demand for that capital
and clean energy solutions. With an equal focus on market development and demand generation, Green
.byl1a R2y Qi YSN&dble to Wi rhatket. YGRegnSBankd: bidge the gap between capital
supply and market demand by developing holistic, tkey products and delivery pathways the enable
broader clean energy adoption. This is implemented in partnership with existing rebajeaprs.

Green Bank Principles

Green Banks around the world have been implemented in different ways, with varying organization
structures and objectives. However, they are all tied together by a common set of guiding principles:
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9 Drive more private investmenising limited public resourcesThe goal of all Green Banks is to
drive more private investment with public funds. This is achieved through a humber of financing
approaches, but all Green Banks aim to stimulate more private clean energy investment. This
approach is driven by thiactthat achieving climateelated goals requires more investment than
the public sector can reasonably be responsible Roivate investment can also be a catalyst for
economic growthPrivate investment is essential, and Grézanks aim to drive that investment.

1 Provide financing founderserved market sectomnd segments; Green Banks do not offer
subsidies or rebates. They provide financing with the goal of beingsstining and to build
markets that are not reliant orsubsidies. However, Green Banks only support financing for

asS3avySyida 2F GKS OfSIy SySNHe& YIN]JSGa dGKIFG FNBy

For example, smatb-medium businesses without a credit rating or lbevmoderate income
households fien struggle to get financing to upgrade the efficiency of their buildings or homes
and are a good Green Bank target.

1 Be marketoriented and ainto increase consumer protection, infoation transparency, and ease
of adoption- Green Banks aim to buildbust and efficient markets for clean energy solutions.
They seek to create markets where ample supply of capital and technology solutions meet
sustained and growing demand from informed consumers. This means Green Banks take on a
number of activities thi support the delivery of financing, like increasing information
transparency and standardizing documents/processes.

1 Besteadfast in the face of changing political landscape, budget changes, and administrative
priorities - Green Banks are meant to be iitstions that do not come and go, or waver
significantly with changing political or budget conditions. As lending institutions with a financial
foundation, they are stable and consistent, as this is what the market requires from lending
partners. In this \way, they are different from policipased programs that are budgdependent
and could be eliminated year to year based on funding or other conditions.

1 Beflexible and adaptableéo reactto market- As marketoriented finance institutions, Green
Banks areéesponsive to market conditions and are willing to adapt as needed. Green Banks offer
finance where it is needed, but will discontinue finance into a given market once private capital is

Tt26Ay30 'yR DNBSY .Iyla (SIHNYNFRERVKSaait | 8B¢

change, rather than continue to provide a service that has no demand or uptake. These operating
OKIFy3aSa R2 y20G NBIdANBE LRtAGAOFE | LILINR Gl f X
governance & management structure.

Benefits & the Green Bank Model

Green Banks produce numerous economic, fiscal and environmental benefits.

0 Reduce barriers to adoptianBy offering up to 100% upfront financing, Green Banks eliminate
the upfront cost of clean energy adoption, a primary barrier @rket growth.
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Lower energy costs Green Banks only finance projects that are economically and financially
viable. This means, just like private actors, they only finance the construction of projects that are
value creating for the user and generate reuen to repay the loans. This value could mean a
lower price of energy to the end user, or a similar price but lower GHG emissions, lower total
energy costs due to reduced consumption (efficiency) or some combination of these.

Create more local jobg Green Banks effectively are in the construction finance business.
Everything Green Banks support requires construction and service at a specific location. There is
no way to install efficient equipment without putting boots on the ground at the location. More
investment, means growing businesses and more jobs.

Stimulate macroeconomic growth There is a massive global savings glut and decline in
investment. This has contributed to sustained slow growth. Wise and sustained investment in
clean energy, through galic-private partnership structures, can close the savit@y;vestment

gap and spark higher growth.

Preserve public capitglBy using finance, rather than subsidies, the public capital invested in the
Green Bank is preserved and can be recycled repdater more clean energy investing. And
every time public dollars flow back to the market they leverage new private capital. This
preservation reduces the burden on taxpayers, and can actually generate positive returns

Green Bank Finance Tools

Green Banksise a range of financing techniques to drive clean energy investment. Many Green Banks
also focus on demand generation and market development to ensure efficient markets grow around the
financing offerings. Though many individual investment structuresuaesl (senior debt, subordinated

debt, second loss reserves, etc.), most Green Bank financing methods can be categorized in three buckets.

0

(@]

[@]3

Credit EnhancemeitGreen Banks use various credit enhancement mechanisms to mitigate risks
for private investors athincentivize investment on better terms. This can be in the form of a first
or second loss reserve, a partial loan guarantee or subordinated debt.

Colnvestment; A Green Bank could directly lend into a project alongside a private sector partner.
This echnique is most useful when there is a specific gap in capital needed to complete a project.
It might also provide better financial returns for the Green Bank.

Aggregation, Warehousing & SecuritizatiQnrAggregation is a critical Green Bank method of
lending to and bundling small clean energy projects that are traditionally difficult to finance. Many
clean energy projects, like distributed generation and building efficiency, are inherently small,
scatteed and have varying credits. This makes them unappealing for private lenders. Green Banks
can directly originate, or aggregate these kinds of loans to achieve scale and diversity of risk. This
can lead to securitization, which allows the Green Bank tap#alize its warehouse.
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Other Green Banks in the Region

Many of Massachusetts neighboring states have already created Green Banks. The ConGestiout

Bank (CGB) was created in 2@kla quaspublic entitywith bipartisan legislation and the support the
governor.¢ KS / D. Aa OFLAGIEAT SR LINAYFINREE o0& (62 &z dz\
proceeds from the sale of emission allowances through the Regional Greenhouse Gas Initiative (RGGI)
Program. In total, this adds to a total annualuisibn in the CGB of approximately $30 million per year.

The CGB has engaged in a variety of financing activity including: loan, lease, and PPA products for
commercial and residential solar and efficiency projects; developing the best comnivi€igbrogran

in the country and pe-development loans for muHiamily energy efficiencysince its inception, the CT

Green Bank has received $186 million in state funding and deployed $165 million for project investments.
With its investing activity, it has leverad) $755 million in private investment. In total, it has mobilized
more than $1 billion in public and private investments in clean enarglyhas created 4,443 direct and
indirect jobs in the staté’

The New York Green Bank (NYGB) was created in 2018n@meing institutionwithin NYSERDA, the
aidl G6§SqQa Sy SwoH®EUse2$T Hilllowd ilbfinaiciag gaps in the New York clean energy capital
market. The NYGWBas capitalized by redirecting a portion of the ratepayer surcharge fiardsa one

time infusionof G I G SQa w DBeINYGBR@atkS S Bolesale clean energy finance lender (as
opposed to Connecticut, which operates more as a retail lendé®NYGB issued an opemded RFP
seeking applicants for funding that couldmonstrate that they could not find private funding elsewhere,
FYR GKIFG b, D. RSFf LI NIGAOALI (A AYofits hiezh frartedfRpodzOS & Y |
in June 2017, NY Green Bduals committed $409.4 million in public capital to supppproximately$1.4

billion in total investmentg® In FY 2017he NYGBgrew its portfolio by almost $300 millipandfinished

the yearwith $9.7 million in revenue against $7.0 million in expensea fogt profit of $2.7 milliort? The
NYGBs the first Geen Bank in the U.S. to generate positive net income, meaning the revenue earned on
its finance activity is greater than the operating costs of running the organization.

Rhode Islan@ &reen Bank was created in 2015 when the governor repurposed thds qusipublic

water financing authority to include clean energy, and renamed it the Rhode Island Infrastructure Bank
(RIIB). The RIIB was funded by a combinatiom @&RRArant, state RGGtevenue utility bill surchargs,
re-directed operating funds, ra its own bonding authorityRIIB was assigned responsibility for two
specific financing programs in the legislation. RIIB has respondibilingth commercial and residential
PACE programs in the stat@nd with running theEfficient Buildings Fun@EBF), which finansenergy
upgrades for municipal buildings in the statéis past year RIIB completed the first round of EBF funding,
which used an innovative structure and partnership with the state energy office to finance 17 municipal
projects acros 6 towns with $17.2 million of capitl.

Green Bank Model Applied to Massachusetts

Massachuset@a Of SI'y Sy SNH& YINJ] SG KI & | codiybelpdihessed S 2 F
with a Green Bank. There are many aspects of creating and opera@gea Bank its organizational

form, its capitalization, its financing and market development activities, hiring, fundraising, governance

and others. Though no two Green Banks are the same, nearly all Green Banks follow the same set of
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foundational principle and best practice§&sreen Bankase studies from other states aawailable in the
Appendix.

TheGreen Bankhould be founded with enarketoriented, entrepreneurial culturerather than a culture

of governmentregulated programThe Green Bankan and bould take on a lean and flexible posture,
prioritizing speed, mulfasking, and outcomes over structure and bureaucrdtye sources and amount
of capital may be uncertain in the early phasasthe Green Bank may need to run with a small operating
budget to start and must be able to put foundation dollars and investment capitahere it can The
Green Bankhouldalsoseek to complement a small-trouse staff by drawing on the knelow contained

in the broader community of clean energy project fioamg organizations.

Best practices on product design,-tiemarket strategy and recommendations on service providers and
other potential partners can all be gleaned from the generous and growing network of clean energy
lenders including those representdd the newly founded Green Bank Consortiufo the extent possible

the entity should also seek to pigimack on the backffice functions and overhead of other partner
organizations until it can reach a scale where it can sustain such expenses its@fe€heBanishould

also seek to heavily leverage technology solutions wherever possible, building in paperless and people
less standard operating procedures from founding.

Organizational Form

Green Bank are often public or quagiublic, directly connectetb government.More recently,Green

Banls have also taken the form @ independennon-profit lender that is aligned with the missions of

the relevant government entities in tirehoststate. Green Banks that are a part of government have the
benefit ofincreased access to government fuptisough they may be constrained by various laws and
regulations, and a bureaucratic approach to clean energy finan@regn Bankshat are independent
501(c)3non-profits have the benefit of taxexemption, which willallow them to receive grantsand
programrelated investmentsfrom foundations.The non-profit Green Bank allows the organization to
operate more as a service provider, or contracted agent of the state. This in turn allows for more
independent and markebriented operation.

Recently there have been a few attempts to creaggaernmentalGreen Bank in Massachusetts through
legislation.Massachusetts should replicatike non-profit approachand incorporate anon-profit Green
Bank, which ishen designated b legislation to serve as the 2 Y'Y 2 y ¢ SffidialiGte@aBankThe
legislation should not seek to form a brand new governmmdy or quasigovernmental entity.

The legislation would outline various criteria, and then designatereprofit that meetsall those criteria

Fda GKS adrisSQa 2FFAOALFET DNBSYy . lyl® /NBFGAYy3D |
entity to benefit from a close relationship with government andan-profit corporate form.Doing so
would allow the Green Bank to @&ss philanthropic dollars, to become operational quicker, be more
responsive to market conditions, and be unencumbered by bureaucratic structlinéscorporation

could be a new standlone entity, or it could be operated by the MassCEC, given itsgiste in funding

clean energy market deployment

A non-profit corporation can be independently incorporated relatively quickly in the state. The
corporation would then apply to the IRS &1 (c)3status so that it could receive charitable contributions
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The corporation would be formed to adhere to the requirements of the legislation, so that once it is
functional (.e.incorporated, has a board and bylaws) it can receive the official Green Bank designation.

Green Bankhave a public purpos@re missiordriven, seek to collaborate with and supplement existing
market activity, and offer financing that the private sector is unable to offer toBmgardless of the
organizational form th&reen Bankiltimately takes, imustestablish itself as missiondriven entity and
create public trust and comfort for all borrowers, partners, or government collaborators

Capital Sources

There are many sources of capital thd¥lassachusett&reen Bankould draw upon. Any and all of these
funding sources, should be pursuddkgislation calling for the creation and designation oioa-profit
Green Bank in Massachusetts shibalso allocat&100 million of publigpurpose funds to that entitas a
starting pool for lending This allocation can baisbursedover time, but initial funding must be sufficient
to allow the Green Bank to start operations and lend in a significant mamge@non-profit, the
Massachusetts Green Bao&uldalso raise capitdfom various other sources to supplement its original
allocation.

The MassachusettSreen Bankvill havetwo general uses for capital: operating funds and lending capital.
While both are vital, in the early stagesthé Green Banlt is more important to seare operating funds

for the Green Banko cover expenses such as rent, salaries, and other startup costs. These expenses do
not provide a return, and therefore are best funded by capital that has no return requirement. The best
sources of funds for th&reen Bankkda 2 LISNJ GAy 3 FdzyRa | NB (Kz2a$sS GKI G
amount of restrictions placed on the use of the funds. Philanthropic grants or allocations from
government are thus very useful fre Green Banin the startup phase, before itas built of a portfolio

of revenueproducing assets that can help cover expensethe governmentprovided a public capital
allocation, it could specify how much of the funding could be used for operating expenses (as was the case
when the New York GreeBank was foundéd

A diverse array of capitalincluding capital that requires a return (such as progiratated investments
from foundations and private investmentsan be used to suppothe Massachusett§&reen Bank a
financing activities. Because easbtwurce of capital has a unique set of requirements and constraints
attached to it, the sources of capital have an impact on the types of prothetsreen Bankan offer.

It is possible and prudent fa Green Banko draw from multiple funding sourcedlearly all domestic
Green Bank are funded from multiple sources or streams of capial objective of the Green Bank is to
raise capital at the least cost possible, and should seek capital from the following sources:

i State or Local Governmemt The Green Bank should solicit investments or grant funds from
government as a service provider fulfilling a government function and public purpose. These funds
carry the lowest cost of repayment (if the funds are granted, there is no cost.)

1 Foundations; The Geen Bank should seek out foundation support both for operating funds and
for investment capital. Like government, the funds could be fully granted, or they could be loaned
through a prograrnrelated investment (PRI).

1 Impact or MissiorDriven Investorg The Green Bank should seek out funds from other mission
oriented investors that are actively seeking out vehicles for secure green investment.
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1 Federal Government The Green Bank can pursue federal grant or financing capital. This may
come through the DOEhé Treasury (via the CDFI program, should the Green Bank choose to
become a CDFI), through the USDA or through the EPA. CGC and other Green Banks have
experience and knosow to pursue these funds.

9 Existing Bonding TootsThe Green Bank can seek to partmdth existing government agencies
(such as Mass Development) to utilize the bonding tools already in place. These include QECBS,
CREBS, industrial revenue bonds, and private activity bonds. The Green Bank can form
arrangements with other issuers that@i the Green Bank to utilize the capital generated from
those bond programs.

9 Private Bankg The Green Bank may seek loan capital from institutional capital providers who are
willing or able to lend to the Green Bank at low interest rates. Banks have gh@wiinterest in
GKAE 1AYR 2F fSyRAy3 G2 20t GaANBSYyé FTAYLIYOAL
climate investment mission, or because they can receive Community Reinvestment Act credits. It
is likely this kind of general borrowgrwould only come at significant scale once the Green Bank
has a sufficient base of assets on its balance sheet.

If the Green Bank is able to secure a significant initial influx of grant capital from government or
philanthropy, for instance, a portion ohat funding would be used for operating expenses, with the
remaining funds reserved as loan capital.

The Path to SelSustainability

¢tKS al aal OKdzAaSGiGa DNBSYy . I y1 Qasuficknhcy, meéafirg) deBtingg S G 2
revenues are equal to or greater than the operating expenses, as soon as paSsisgibatup, the Bank

will have to expend funds to hire staff and latnoperations before loans are issued and generating a
stream of returrs. Therefore, like any business, it will not be profitable at stgrt This means the Green

Bank will have to be launched with stampp funds that are comfortable absorbing losses. Qimme,

though revenues should increase to meet or exceed operating costs.

This progression of revenues and net operating outcomes are explained visually in the chartBweow.

if the Green Bank receives a large installment of lending capital at thefdaynch, it will still take time

to launch products and deploy capital that can generate revenue for the Green Bank. It is expected that it
will take 35 years of operation for the Green Bank to generate sufficient revenue to cover its full operating
expenses.The NY Green Bank, for example, achievedsséliciency less than 4 years after its inception.

As reported in the FY 2017 Financial Statements for the period ending March 31, 2017, the organization
finished the year witt$9.7 million in revenue agnst$7.0 million in expenses for a net profit of $2.7
million3t

www.coalitionforgreencapital.com [ 2FfA0A2Yy T2 dohliloN®&@eéncapltaldand | f 030X
23


http://www.coalitionforgreencapital.com/
mailto:coalitionforgreencapital@gmail.com

Figureb: Green Bank Pathway to Financial Slfficiency

lllustrative Pathway of Operating Income
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Years of Operation

Based on this financial model and revenue/cost pathway, the Green Banlewillto be capitalized at
the appropriate level for each stage of development.

Fundraising

The Green Bank staff may need to develop a fundraising plan to supplement anyquuiptice funds
allocated to the Green Bank. This includes seeking both governmental and philanthropitofimitally

staff and grow the organization, and loan capital from a range of resources. Depending on the
capitalization schedule, raising even modest amounts of funding for initial operation (to pay for the salary
of an acting CEQO) can be critical. Tda@ia be as little as $10,000 to $25,000 from individuals or board
members to fund a few months of activitly.the Green Bank isr@on-profit, or has the fiscal sponsorship

of anon-profit, these kinds of contributions are tax deductible.

The Green Bank maj}so need to raise lending capital as well. Any fundraisifagt for lending capital
should aim to raiséarger sums %10 millionor more)and should prioritize no and lowost sources of
capital The newly formed Green Bank Consortium will able tosagsth fundraising efforts.

Products and Activities

Once theGreen Banls established and operational, it has to make strategic decisions about what markets
to focus on, what financing support to offer, and how to build the markets to generate deniéede

are severahctivitiesthe Massachusett$&Green Banlshould prioritize for early succes3he potential
Green Banlproductsoutlined beloware not meant to precludésreen Banlactivity related to other
technologies and market segmentsis also worlh noting that theMassachusetts markes currently in

a state of flux. The ne®8MART progranthe new PACE program, the new storage incentives, and the
changes to Mass Solar Loan programay result in various market participants currently active in
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Massabusettsmarkets changing their business models or withdrawing from certain segments, which may
create new market gas that could be addressed bgditionalGreen Bank produst

Solar Project Financing for Smati-Medium Commercial and other NoResidential Buildings

An attractive product for theMassachusetts Green Bamkould befinancing for solar projects in the
currently underserved market segment of commercial aruh-profit buildings seeking solar projects
approximately 50 to 200 kWWany projects irthis size range would be too small to merit PACE financing,
and those large enough for PACE financing may not be located in a municipality that has opted in to the
Massachusetts PACE prografnother challenge is that amy building owners in this marketgment do

not have the tax liability necessary to fully monetize the solar tax incentives

The Green Bank could address this underserved market segment by creating a commercial solar fund to
allow commercial andchon-profit building owners to finance solar projects through a lease or PPA
structure. The Green Bank would bring ortax equity investor to monetize the solar tax incentivaad

co-lend with any interested local lenders. The Green Bank couldslledowncredit inestments and
facilitate private investment in this market by offering subordinated debt and/or a loan loss reserve along
with project equity.

The Massachusetts Green Bank should endeavor to make this a turnkey pradegiroduct should be

as seamlesssapossible for all contractors and customers. As a standard protocol, the Green Bank should
seek out and apply all relevant state and local incentives to the project, and only finance the net project
costs, after incentives.

Figure6: Potential Commercial Solar Financing Structure

MA Green Bank

Equity
> Subordinated Debt
Tax Equity Applicable Incentives
Developer Services
Loan Loss Reserve

67
System, Lease/PPA
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Debt —_— >
3
Insurance & Maintenance Lease/PPA Payments

Installation

If private investors do not enter the PACE financing market after the Massachusetts PACE program goes
live and municipalities opt in to the program, the Massachusetts Green Bank could fill the marlegtdya
facilitate private entry by modifying this product to operate as PACE financing. Rather than being a
straightforward lease or PPA structure, the product would require the building owner to place a lien on
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their property, and monthly lease or PPA pants would simply be made via the PACE assessments that
F LIISFNJ 2y o0dzAf RAY3d 26y SNARQ LINRPLISNIE GFEE oAffao

Credit Enhancement fowhole-Building EfficiencyProject Lending irCommercial and other Non
Residential Buildings

The Massachusetts Green Bank couldvpde a credit enhancement to encourage private lenders to

provide financing for wholbuilding efficiency projects in commercial and other wiesidential buildings.

The Green Bank could cultivate a group of participating lenders to agree to offer figaeans that fit

within predetermined ranges. It could createloan loss reserve that stands behitige participating

lenders that are willing to offer d&an productto commercial businesseand non-profits in the
Commonwealttfor whole-buildingenergyefficiency and clean energy upgrad@kis product could serve

buildings in the same market segment identified aboyeojects that arebelow the level feasible for
financingthrought ' / 93 2NJ Ay 3IS23IN} LKASAa G(GKIG R2yQi e&Sié 277

In pursuing this apprach, the Green Bank should interface with contractors and training them in the use

of the financing products as a sales tool. The Green Bank should also develop clear underwriting criteria
and clear ranges of lending terms that provide lenders with thergmpate level of risk mitigation
necessary to serve this market. The Green Bank could also make the loan loss reserve dosecond
reserve, rather than a first loss reservasking lenders to take a small portion of the initial loss will ensure
thattheyK I @S & 2YS & & as tileypkribrm Gh&irundarivritirgy énd due diligence processes

As a standard protocol, contractors should apply all relegmvernmentand utility incentives to their
projects, and only seek financing for the net project spsfter incentives.

Figure7: Potential Commercial Efficiency Credit Enhancement Structure

T
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If the private lenders do not enter the PACE financing market after the Massachusetts PACE program goes
live and municipalities opt in, the Green Bank could modify this credit enhancement-iskdBACE
lending to wholebuilding efficiency projects in theommercial market segment.
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Community Solar for Lowwo-Moderate Income Households

The Massachusetts Green Bank could provide financing or credit enhancements for community solar
projects that encourage the participation of leiv-moderate incomgLMI)households.Such a product

would allow LMI homeowners that either have a roof unsuitable for solar (due to shade or angle, for
example) or that live in a muitinit building to benefit from solar energy. Though the private sector
currently serves consumersahwant to participate ircommunity solar projectghey will may not serve

the LMI market segment without Green Bank intervention.

The Massachusetts Green Baruld create a community solar financing structure thatrors many
aspects of the smatb-medium commercial solar structure, with the key difference being that there
would be numerous subscribetsthe project,paying forthe benefit of the net metering credits produced
by the project. In addition to including tax equity partner to monetizene tax creditgproduced by the
project,andthe Green Bank could pull in investment frativerse sources of capital including program
related investmentg$rom foundations impact investments, community lenders and credit unions. Fo de
risk the project, theGreen Bank would structure the product toclude a large anchor subscriber a
portion of higherincome level subscribengserve offtakers, activelymaintained subscriber waiting lists,
subscriber underwriting criteria that includes utilityll repayrent history,and a reserve fund for missed
or late subscriber paymentslhese features would reduce many of the actual and perceived risks
associated with LMl community solar subscribers, and thereby facilitate private investor participation.

Request forProposals

If capitalized with sufficient funding, th#assachusetts Green Bank should complement an initial
standardoffer productsuite g A 0 K | & A WIBfa3 R2yHRAMISE G 2 FFSNAY3I Ay (KS
proposals (RFP). Much like the New York Greal,Bhe Massachusetts Green Bank should immediately
draft an RFP and make it available to all market participants which outlines the kinds of projects and
financing the Green Bank will support. The RFP would also outline the criteria for evaluation isiahdec
making process the Green Bank will employ to select which projects to finance. This type of offering would
provide a financing option irregular projects with relatively new technologies, such as anadigastes,
distributed storage, and microgmsd This technique has yielded billions of dollars of project proposals in
New York, and is a very ligttuch way of identifying investment opportunities quickly. Taken together,

an initial product offering and an RFP will minimize the cost and time afuptadevelopment while
accelerating forward the point at which the Green Bank can begin earning revenue.

Online Clean Energy Hub

A Massachusetts Green Bank should make all of its information available through a clear and usable
website. The website shoulde designed to be market facing. It should be esendly, dynamic and

clear, where the user can explore different solutions and offerings based on their position in the market.
For instance, a homeowner should be quickly channeled to only look aerdisitproducts. This website
should also contain models and tools that give customers and contractors the ability to determine the
energy and economic value of a potential product. This kind of interactive platform can enable market
participants to engag&ith clean energy options, understand financing and identify projects for Green
Bank financing that are certain to be accepted. For instance, the Green Bank could put on its website a
financial model for a commercial building solar project. The modelavask for several inputs and would
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tell the user that if the model produces a positive result then that project is assured financing. A platform
like this would empower market participants and greatly reduce overhead costs associated with vetting
projects.

In addition toproviding information on its own products affighctions,the Green Bank website could be

built to serve as aentralized source of market information that increases consumer and business
understanding of clean energy opportunitié&atherthan merely list the other progranrtsin by MassCEC

and Mass Savet would have direct links to applications and instructiongltive participants to those
programs. The Green Bankebsiteshouldbe a hub of information on market basi@d include all the
relevant information and links to other clean energy financing programs. The Green Bank website can
eliminate market confusionby unifying information and resources from programs across the
Commonwealthinto a single easyo-use platfom. The website could serve as a simple, €asyse one
stop-shop for all clean energy financing resources. Connecticut has created an effective website and brand
using this approach called Energize CT, which cuts across multiple programs and agencies.

Lawnching the Green Bank

Launching the Green Bamkll require a specific sequence of entrepreneurial actions akin to any-gart
activity. But these actions will need to be tailored to the specific needs and goals @rémsn Bank
missionin Massachusetts

Hiring Needs

TheGreen Bankvill ultimately be defined by its executives and staff. The people that make u@rien
Bankwill create its culture, interpretation déreen Banlpurpose, forms of market engagement, and are
critical to the success of the ganization. Staffing models and hiring criteria should be considered from
the outset. Filling th&sreen Bankhief executive position with an experienced commercial banker with
deep finance experience produces a vastly different institution than wouldrbduyged by filling the
position with a clean energy market expert familiar with the barriers to growth.

The NY Green Bank Business Development Report, which was the basis of the NY Green Bank creation,
pointed to four general capability sets needed by a&€brBank: energy capabilities, finance capabilities,
business development capabilities, and operational capabifiti@ome of these capabilities can be
developed over time, and some can be borrowed or outsourced.

Based on this proposed operating moddie Green Banlshould aim to hire two or three initial staff to
operationalize and run th€reen Banknuch like a startup organization. It should recruit entrepreneurial
seltstarters with experience in clean energy finance, markets, policy or outredthl &taff should be
intrinsically motivated by the mission of the organization, the opportunity to create something long
lasting and impactful.

One of the first hires should focus on communications and the other should focus on finance. The
communicatiors person should lead business development, sales, partnership building, government
relations and business development. The finance person should focus on product design, deal flow
management, and underwriting. One of these two should also be responsiblz fd KS 2 NHI y AT I (
budget and operationsThe Board of Directorshould decidevhich of these two staffers should be the

www.coalitionforgreencapital.com [ 2FfA0A2Yy T2 dohliloN®&@eéncapltaldand | f 030X
28


http://www.coalitionforgreencapital.com/
mailto:coalitionforgreencapital@gmail.com

lead the organization as the chief executive. A third person, if needed, can specifically focus on marketing,
communications and cordctor training and engagement.

Many administrative tasks can be shared internally among this staff to minimize coststadkitig and
NERdzOAY3 2@3SNKSIR | NB ONp fhasd. I ThEreer2BadishokiiGalsa dedklitoy A T | G A
procure lowcost online services for functions like HR and accounting, or even better, rely onGatben

Banls in the broadeGreen Bankommunity, such as those represented in the newly formed Green Bank
Consortiun®® There are many online payroll and HR servicedablaifor less than $1000 per year, and

similar accountingas-a-service organizations specifically servivag-profits.

Borrowing from Others

Other functions and critical knoWwvow can and should be leveraged from the broader networt&ifen
Bankand GreerBank actors. Many existir@reen Bank are happy and eager to help. They allow others

to visit their offices and learn from past experience. They share content and materials and legal
documents that can be replicated MassachusettsThey provide refereres to service providers and
capital providers that might be usefulhe Green BankConsortium and the Green Bank Academy are
centralizedplatforms that provideesourcesandknow-how aboutGreen Banlactivity around the globe.

This includes examples of products, methods for evaluation, and databases of all past transactions.
Templates for governance, operational, product development, and communications documents can be
easily accessed vihesenetworks.

For specific operational needs, tiassachusett$sreen Banlshould also seek to leverage the existing
resources and functions to cover operating expenses. For instanc&rien Banlcould seek to share
office space with anotheron-profit, in a govenment office, or in a foundatiofor a small feeor for free
The Green Bankanalso ask teshare certain services directly with an existing Green Bélis. type of
service sharing can be facilitated through the Green Bank Consortium

Start-Up Operatiors

The acting CEO, as the fimtployeededicated to launching th&reen Bankwill have a long but
important list of matters to attend to. This includes:

1 Selecting and convening the Board of Directors;

9 Drafting & adopting corporate governance materials;isas corporate bylaws, standard
operating procedures, conflict of interest policies, employee handbooks, etc;
Filing necessary forms and applications;

Finding and securing office space;

Opening an initial bank account;

Securing accounting services andating financial statements;

Creating an initial logo/or basic branding;

Creating necessary workplans;

Launching a landing page website to secure the necessary domain space; and
Beginning outreach to key stakeholders in the clean energy community todmtie
relationships and lines of communications.
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This set ofctivities can take-8 monthsin addition to the more strategic and missioniented activities
described below. Though these tasks are administrative in nature, the organization cannot begin to
function as a clean energy lender without them.

Governance

TheMassachusett€&sreen Banlshould be overseen by a Board of Directors with a mix of clean energy
financing experience anilassachusettspecific market knowledge. At founding the Board should be
three to five people It is important to select Board members who are eager to be thougjraihd active
advisors to the founding staff, but understand their role is not to be managers of the organization. The
Board should be particularly focused on supporting fundraising efforts, tapping their existing networks to
track down foundation and irestment capital for th&Sreen BankOtherwise, they should not be involved

in dayto-day activity of the organization.

Creating a business plan should be one of the first tasks the Board and acting CEO okttithe full
executives should accomplish aftletcreation and staffing of the organization. The purpose of a business

planis to guide the operations of th&reen Banland provide a framework for decisianaking for the
2NBIFYyATFGA2yQa fSIFRSNE® ¢KS 0dzaAy S & Boaldimempbers, £ a2 LI
Green Banlpartners, and outside stakeholders about the scope of activities in whicthen Bankvill

engage, and its manner of engagement.

TheGreenBanRa o0dzaAy Saa LIy &aK2dzZ R YIF L) 2dzi Ylahé 2F (K
goals, product strategies, positioning, capital and pricing strategies, risk management approach,
performance metrics, organization, resource requirements, and implementation plans. The Connecticut
DNBSY . Iyl LlzftAakKSa I vy 8w yedrs, and tINNEvSYrE Gréed Bank | v ¢
updates its Business Plan on annual b#sisk S / D. | yR b, D. Qa4 odzaAySaa LI} |
for Board members and executives of futideeen Bank that wish to compose a business plan.

Green BanBudget

TS | OGAy3a /9h aK2dzZ R ONBFGS 'y 2NBIFYATFGA2Y LINR ¥
lending activity. It should reflect the best estimates of the cost of all facets of the organization, including

staff, rent, insurance, internet, websitageation, consulting and legal services, partnerships and other

aspects of organization formation.

The budget should also include the expected initial level of financing activity based on the estimated or
desired level of loan capital to be raised. Theeen Bankshould aim to be earning revenue on financing
activity by the end of year one.

Based onthe experiences of otheiGreen Bankorganizations an estimated stardup budget for
Massachusett&reen Banbkperations (not including lending capit&@2 million or more per year for the
first few years

Data points and comparables indicate that tBeeen Banlshould not spend more than 10% of ittal
capitalallocationon operating expenses. For example, if tAeeen Banks capitalized with $1@million,

it should allocate absolutely no more thanGnillion per year toward its operating budget. Any more
than that, and the ability for th€&reen Banko earn sufficient revenue to cover its operating expenses is
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diminished. Every dollar spent on operatiegpenses is a dollar that cannot be used to provide finance,
and therefore cannot earn revenue for ti@&een Bank

1 NYCEEC, a governmeneatednon-profit finance organization, was capitalized with an initial $32
million, and its firstyear operating budet was $1.7 million. This is 5% of its capital.

9 The Florida Solar Energy Loan fund, a small-afarnon-profit lender that raises PRI capital for
on-lending, has a loan portfolio of $6 million and runs a budget of $650,000, roughly 11%. And
this figure $ continuing to decline in order to support sustainable operations.

1 The NY Green Bank, a governmental Green Bank which was given $215 million by the end of its
first full fiscal year of operation, and its operating budget was $3.5 million or 1.7%. TindEenu
increased to 2.6% the next year.

Taken together, alongside data points from other similar kinds of organization§réen Banlkshould
seek to run an operating budget no greater than 10% of the capital it raises.

Financial Statemen®& Pro Formas

TheGreen Bank will have standard financial statements like any other commercial operation. It will have

a profit and loss statement to show its revenue, operating expenses and increase/decrease in net position
in a given period of timeCapital received frorthe State should appear on the profit and loss statement

as revenue, but nowperating revenue below the operating revenue and expenses. (This is modeled on
the NYGreen Bank accounting approachAs anon-profit, the Green Bankloes not earn ayprofité, but

rather it increases its net position. The Green Bank will also have a balance sheet with its assets (cash and
loan receivables) and liabilities (capital borrowed from others to raise loan capital). The balance sheet will
also show the cumulative net gition of the organization (the sum of all increases or decreases in net
position from operation).

The Green Bank should also be launched with pro forma financial statements that are based on the
prepared budget and product development plans. The budget hining needs are informed by the
products that are prioritized and launched first. And those products will determine the expected revenue
levels of the Bank. This independency between budget, products and pro forma financial statements make
up the core éthe Green Bank launch plan.

Product Development

It is critical that theGreen Bankbring its first product to market as quickly as possilfelblic
demonstration of progress and success is absolutely essential, and the sooner it arrives the bettdr. Thoug
there are several potential Green Bank products described above, and thibegBreen Bankmay
ultimately have multiple products, the staff can only have one top priority, so one product will have to be
chosen aghe first product to be developed and laghed. This should ensure clear focus and efficiency,
allowing this first product to be brought to market without delay.

Product development requires numerous specific activiti€his includes initial product creation,
engagement with potential lending partners, engagement with product distributors, customer surveys,
and financial modelling. hay benecessary to build commercial relationships with capital providers and
downstreampartners to distribute and fund the product. Product development also includes creation of
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a goto-market strategy that outlines the channel partners, advertising and detailedtstegpep process
through which a product is offered, applied for, adoptediadeployed, per the program mechanics. The
successful outcome of the product development activity is the launch of the first financial product or
market development solution that is commercially viable and attracts customers.

Relationship to Existing Laschpe

The Massachusett&reen Bankcould have any manner of relationships with many different types of
market participants and stakeholders. Several potential relationships with important stakeholders are
outlined below.

The Massachusettssreen Bankwill collaborate with market participants and government agencies to
facilitate the improved operation of clean energy market$/iassachusettsTheGreen Bankvill co-lend
with anddrive customer acquisitioffior various existing clean energy programs, as agtielending with
various private lenders. Thereen Bankvill be open to investments from varioggmvernmentagencies,
impact investors and missiegiriven investors to help them earn an attractive return from various clean
energy assets. Thereen Bankvill collaborate with contractors, and help theserve a wider swathe of
the marketwith financing products. Th&reen Banlshould also work withDOERo help achieve state
goals.

Conclusion

Massachusetts has a relatively fodslavy energy mix, and higinergy prices relative to the national
average. Many of the easiest and most attractive energy efficiency upgrades have already been made
throughout theCommonwealthEstimates of the market potential for cesffective, economically viable
renewable and Hiciency projects are well into the billions of dolla@urrent deployment is well below

the market potential, and the currentrivate sector activity and subsidized lending progradosnot

create substantial market penetration. Certain market segmentduding smatto-medium commercial

and non-profit buildings, andow-to-moderate income homeowners interested in community solar, are
significantly underservedThere is a clear need for financing and private investment to satisfy the
investment need.Gien this opportunity and the gaps identifiedMassachusettsshould use an
institutional approach to catalyze privagetivity thesegaps.

Through innovative project financing and public private partnershipgsreen Bank would allow wider
deployment of clearenergy,catalyze private investment in clean energnd facilitate access tthe
benefits of clearenergyamonga broader group of consumerns.would work intandem withthe existing
set of programs and yblic resourcesalready devotedio clean energyto unlock energy savings for
consumers|t would alsadrive growth for Massachusetts businesses in the clean energy indusegte
more local jobsand drive private investment in clean energy.

The Green B& should be formed as a 501(c)(3) corporatioave its own dedicated balance sheet, and
aim to build up a portfolio of investments that would allowoperate as a seustaining lenderThe
corporationshould be designated as thhe2 Y Y 2 y ¢ Sffidia{GkeéndBank, and receia@proximately
$100millionin public fundinghrough legislation. This 501(c)(3) Green Bank could operate independently,
or be operated by the MassCEC, given its existing radapportingclean energy markedevelopment
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The Gren Bank shouldéformed as an entrepreneurial enterprisgth minimal overhead and staffing
It should join the new Green Bank Consortium to collectively raise funds with other Green Banks and
procure services and products at scale.

The Green Bank willse innovativefinancing toolsto leverage private capitaind encouraging private
sector activityin a costeffective mannerThe Green Bank financing techniquesiudeloans and leases,
credit enhancements, warehousing, among others. Attractive optionsGi@en Bank products in the
Massachusetts market include a solar project financing fund (potentially including PACE financing) for
smalkto-medium commerciabuildings anda secondloss loan reserve for local lenderthat finance
whole-building energy ef€iency insmallto-medium commercialbuildings. Additional Green Bank
products could include project financing structure for community solar projectsofettd-moderate
incomesubscribers and aopen request for proposals for financinge-off clean energyrojectssuch as
anaerobic digesrs, microgridsfuel cells, storage, and mictoydro projects in commercial applications.

As a nimble, marketriented, missiordriven clean energy financing entity, th@reen Bank could
dramatically improvethe clean energy market and make a lasting impact in Massachusetts by filling
market gaps, widening access to clean energy savings for consumers, and driving private market activity.
As the Massachusetts clean energy market undergoes various changedgingche new SMART and

PACE programs, the Green Bank could play a valuable role in maintaining and increasing public and private
clean energy market activity.
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APPENDIX AGreen BankCase Studies

The following sections discuige existingGreen Banksot demonstrate the breadth of possible rolas
Green Bank can have in improving clean energy markets.

Connecticut Green Bank

Connecticut Green BanlAt a Glance

Structure and FormQuasipublic entitycreated by legislation with mixed board
of directors

Capital SourcesUtility bill surcharge; cap and trade (RGGI) revenue; Foundat
PRI; Balance sheet loan from private lender;

Financing ActivitiesGPACE loan, lease, PPA; WHobene EE+PV loa8plar
Lease for C&l; Solar Loan for homes, C&kderelopment loans for multfamily
energyefficiency

Market Development Activities Contractor training; Central online hub;
Demand aggregation; Coordinated outreach and advertising; Turnkey produg

Organization

The Connecticut Green Ba@®GBjvas created in 2011 as the first staBzeen Bankn the U.S.and one

of the most successful Green Banks to d&@eginally named the Connecticut Clean Energy Finance &
Investment Authority, it was created through-fmértisan legislation that was initiatl by newly elected
Governor Dannel Malloy.The new institution was born out of the existing granéking institution, the
Connecticut Clean Energy Fund. The Fund was repurposed and turned into a deployment financing entity.
TheCGBwas created as a quagublic agency, with a board of directors that are a mix of government
officials and independent directors. The government officials include the state Treasurer, the
Commissioner of the Department of Energy and Environmental Protection, and the Comnmis$ithee
Department of Economic and Community Development. The board is charged with S&@&Bigategy,
approvingCGBoroducts and initiatives, and approving loans.

TheCGBs capitalizegrimarily by two sources, both of which were identified in the legislation. The first

is a systems benefit charge that collects roughly $20 to $25 million dollars per year. This was an existing
system benefits charge, already in place in the state prior to the ioreaf theCGB Previously the entire

ratepayer collection went towards stat@anaged grant programs. The-a#ocation of those funds to the
CGPBepresents only a portion of the total collection, with the remaining funds still going toward grants.

This reallocation of funds was driven by a desire to maximize private leverage from public funds and get
GKS aINBFGSAG 4ol y3a F2 N Th&comddaicd GCBR Y /88 OKNA DK & O

VipA 1180, the act ceating the Connecticut Green Bank, passed the House by a vote & 43@ the Senate 36.
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proceeds from the sale of emission allowances throtlgh Regional Greenhouse Gas Initiative (RGGI)
Program In total, this adds to a total annual infusion in t8&Bof approximately $30 millioper year

In addition, theCGHBs authorized to issue its own bonds based on its own balance sheeCGBalso
has limited ability to issue bonds that are supported by a state bond reserve fund. This is not equivalent

G2 Fdzt FIAGK YR ONBRAGXZ odzi R2Sa SylofS 02NNBGA

CGhhas not yet issued bonds of this tyfeincrease its lending capacity.
Activities

By statute, the CGBdza i YI yI 3S GKS gAYyR R2¢gy 2F GKS adlrisSQ
Though this grantmaking role is distinct from thé D . lfibad financing mission, the ability to manage

the ramp down of grant levels and théncrease financing under a single coordinated strategy has proven
highly effective for market growth. As seen in the chart below, asG@&owered grants consistently
through multiple steps, the increased availabitifyfinancing drove unprecedented market growth.

Figure8: CT Residential Solar Market Installation Costs, Rebates, and C&pacity
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The CGBffered three different financing solutions for the residential market to support solar installation.
The first was a unique, statgponsored solar tarquity lease fund that could be used by any installer in
the state. CT Solar Lease 2 was a pyiliate partnership structure that brought $50 million of lease
financing to the market, with a-®-1 private:public leverage ratio. This kind of-eguity fund enables
homeowners to put solar on their roof at no money down, and pay a low monthly price ygtak

viil In fact, the chart shows that the net cost of solar faced by the consumer, after the rebate, has remained fairly cor®tant in
over the last decade. This is because the decline in the gross cost of installation was absorbed by the state in tliedocedof
rebates. Therefore, the spike in market adoption is attributable to new financing tools that allowed consumers to adopt solar
without paying that remaining net cost of installation upfront.
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advantage of federal tax benefits for sotafhis financing tool was deployed through local installers, who
otherwise would have been unable btffer financing to consumers.

Figure9: CT Solar Lease 2 Financing Struéture

Sub Debt Tax Equity
Equity i

Loan Loss Reserve

Rebate System,

Developer services Insurance,

Lease
Debt Syndicate led by [JEyyam S CEFIA
First Niagara > $ Holdings
Ingy,,

“
LYBERTY BANK

People’s Unitea

In addition to the Solar Lease, ti&GB created the CT Solar Loavdpct 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, theCGBseeded a loan fund with a $5 fioh investment. 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 tl@&GBcapital once it was expended. In only a year and witty &4
million of public capital invested, the Green Bank effectively demonstrated the value of solar investment
to a private lendercrowdingin $100 million of private capital.

Install

PV or SHW

Customer
(Resi., Comm., or
Muni)

The final residential solar product offered, that can support solar, efficiencgher technologies, is the

SmartE LoanThe CGBprovides a wandard-offer loan loss reservo multiple local lenders to support

their loans into the residential market. These banks were either offering capital at high rates and short

terms, or not m&ing loans into the space at any terms. And those that were willing to lend into this market

were not actively building deal flow with contractor partnerships or other methods. In exchange for
receiving the benefit of th€GBR a f 2 y 2 4 & adide doDfeicSphal ai $p&ificddrnysfarid

N} §Sa GKIFG R2y Qi SEOSSR | OSNIFAy OFL} ¢KSasS SNy
that projects can be e flow positive for borrowers.

In addition to managing the windown of the solar gant program, theCGB®a Syl o6f Ay 3 € S3IA &
directed the CGBto administer a statevide Commercial Property Assessed Clean EnereACE
program.GPACE programs allow commercial buildings to service debt incurred for clean energy projects
throughthe placement of a lien on the property and assessments on a property tax bill.

x A tax equity investor effectively invests cash in exchdagthe federal Investment Tax Credit and the accelerated depreciation
tax benefits enjoyed by solar. This tax value only comes through-eqisity based structure, and allows consumers to pay a
lower price for the solar power than they would if they osehthe solar themselves.
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Through GPACE,commercial buildings can more easily acceg®le-building commercial energy
retrofits. The wholebuilding approach to energy upgrades has long been viewateamost effective

way to significantly curtail energy consumption, but the projects are hard to execute and finance. They
include multiple energy efficiency technologies and can also includetopoolar when appropriaté.
TheCGBHs able to finance th&e projects through its-2ACE program.

PACE is legally authorized in over 30 states, but Connecticut is one of only a two states to achieve
significant scale with the progrartalong with California)Unlike in most states where each local
government is larged with creating their own program, th€éGBis tasked with administering the

program across the entire state. Through central administratibe CGBimplements programmatic
consistency and standardizati@eross the statecritical elements foattracting private investmentThe

CGHBalso ensures that every loan offered can be paid back entirely through the savings generated by the
LINE2SOGZ Fa aidAaLllz I S RCGB yisesiaKsandardizeeithSiQlaunderSrillnga | G A 2
method to ensure thaevery project has savinggo-investment ratio §IR) greater than 1.

Connecticut initially strugglet find private lenders interested in2ACE project$iowever, theaCGBvas

able to kickstart the market by originating and underwritif@PACE loans ung its ownlending capital

By taking the first step when private lenders would not, @@&Bwas able to build scale by aggregating
projects. After building a portfolio large enough to attract private investmentQkBsold 80% of th&
PACE loan portfm through anauction, drawing in $24 millioaf private investment’ This was the first
commercial efficiency securitization in the country, attracting specialized and institutional investors to
participate in the market. Withouti K S  /inDest@ent andcoordination, the market would have
remained dormant as it has in many other states.

Now that the CGBhas demonstrated the mechanics and potential @PACE, private investors are
preparing to enter the market at far greater scale. To satisfy the gropijpgine of projects, th&CGHs
raising an external warehouse of at leas0®million in private capital that will be used to originate loans.
After only one portfolio sale, the€GBhas demonstrated market opportunity to draw institutional
investors eageto originate the loans, reducing the need for public investment.

Atfter five years of operation, th&€GBs now a mature financial institution that has sparked remarkable

growth intheda G 6 $Q& Of SI ySinc® yisSinéEpion, Yhe CdBIdesployed $165 millionin

project investments which hasvteraged $755 million in private investment, generating nearly ebill

dollars of total invesnent and achieving a private:public leverage ratd approximately &o-1. This

stands in sharp contrast tché market condition prioto the CGB2a ONBI A2y d Ly (GKS
operation of the prior Clean Energy Fund, a total of $350 million was invested during that period. And of

that total, approximately half of the funds were public dollars, and nealrlywere in the form of grants.

xAccording to PACENation, of thé®@CE projects financed in the U.S. to date, 51% are efficiency only, 36% are renewable energy
only, and 14% are both renewables and efficiency.
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Table5: Connecticut Green Bank vs. Connecticut Gvéaking Authority®

FY 200011 FY 2012014 FY 2018016
(CCEF) (CGB) (CGB)
Model Subsidy Financing Financing
Years 11 3 2
Energy (MW) 43.1 52.2 139.9
Investment ($MM) $350 $266.3 $649.6
Leverage Ratio 1.1 4.4:1 6.31

FigurelQ: Private Investmerin Renewables Leveraged by CGB Investifient
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Montgomery County Green Bank

Montgomery Countysreen Bank At a Glance

Structure and Formtndependentnon-profit lender designated as official county
green bank with mixed board of directors; originally created in response to
legislation calling for an independenbn-profit Green Bank.

Capital Soures Utility merger settlement; Foundation grants
Financing ActivitiesWholehome EE; Multifamily loan

Market Development Activities Targeted marketing and demand generation;
Information and market transparency

Organization

The Montgomery County Green BafldCGB) is aelatively newnon-profit Green Bank created in
Montgomery County, Maryland in response to county legislation passed in 2015. The legislation called for
the independent creation and official designation ohan-profit Green Bank. The Coalition for Green
Capital, along with the Montgomery County Department of Environmental Protection, creatawthe

profit and thenon-profit S Ny SR G KS O2dzyiéeQa RSaAdayl A2y & GKS
Directors of the MCGB is comprised of various msifenals across the energy and housing professions

and two exofficio members from county government agencies.

The MCGB will be capitalized by utility merger settlement funds over a period of several years. The MCGB

has also successfully sought additiosabplementary grants from foundations. While §81(c)3status

is yet to be granted, pending review from the Internal Revenue Service, the Coalition for Green Capital
ASNISR a (KS a/D.Qa FAa&OIt &Ly a2 NManthrépk CagitalT dzy Ol A
while it waits to ge601(c)3status of its own.

Activities

The MCGB is in the process of developing its initial products, which currently focus dodsaeserves

that support local private lenders making loans for wHotene energyefficiency projects and commercial
properties. The MCGB also plans to be involved with financing energy improvements in multifamily
properties as a part of larger housing finance deals.
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New York City Energy Efficiency Corporation

NYCEECAt a Glance

Structure and Formtndependentnon-profit lender with mixed board of
directors; originally created as component unit of city government.

Capital SourcesARRA Grant; Contract with city government; Foundation grar
Private ceinvestrrent; Private loans; Public loans

Financing ActivitiesEquipment Lending; ESAs and PPAs; Green Mortgage L
Credit Enhancement for Affordable Multifamily energy improvements: Pre
development loans

Market Development Activities Targeted marketing and deand generation;
Information and market transparency; Free technical and legal advice

Organization

The New York City Energy Efficiency Corporation (NYCEE@)rigpmfit Green Bank that provides
financing for projects in commercial and milimily buildings that savenergy or reduce greenhouse

gases. NYCEEC generally finances energy efficiency, cogeneration, clean heat conversions, renewables and
demand response projects.

b,/99/ ¢Fa FT2N¥SR o0& al&2N .ft22Y0SNHQa 2Fmsh OS Ay
awarded to the City under the American Recovery and Reinvestment Act of 2009. Though it began within
GKS aleé2Nna 2FFA0S Fa | LJdzo f A O noh-mizditKehdei fiod The b , / 9 9/
beginning. After three years of operation, NYCEEC ithedeansition to an independerion-profit with

aBoard of Directoreomprised ofpublic officials and private individuals.

Though independentNY CEEf@tains a connection to the City though a contract to serve as a consultant.
NYCEEC helps lessen thedens of government with itsetrofit accelerator progre, financing obil-to-

gas conversionthat allow buildings to comply with a locelean air ordinancg andby originating clean
energy projectandprovidingof gap financing for a State efficienagd green jobs program.

The organization maintains a flexible balance sheet from multiple capital sources (public, private, and
philanthropic) to support its activities. NYCEEC also partners with various lending organizations to finance
energy efficiencyand fuel conversion projects while encouraging best practices with respect to energy
efficiency retrofit implementation and ongoing performance monitoring.

Activities

NYCEEC offers debt financing, credit enhancements, ESAs and PPAs for clean energyirproject
O2YYSNOALE o0dzAf RAy3Iad b,/ 99/-Ques: éyGipmend loafd direictly foy (G 2 & ¢
buildings secured by the equipment; thipérty ownership and ESA and PPA financing; mortgage lending
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for high performance buildings; creditenhant&y G F2NJ £ 20l f K2dzaAy3 FAYl yOS
efficiency loan program; and low and no interest joievelopment loans.

Since its inception, NYCEEC has deployed more than $33 million in loans and has committed $7.5 million
in credit enhancementacross 36 transactions with total combined project costs of $75 million. About
31% of those projects were ESAs and PPAs, 21% were mortgages, and 49% were equipment loans. Of the
properties served by the projects NYCEEC financed, 40% were commerciatlastdah 34% were
marketrate multifamily, and 26% were affordable multifamily.

NYCEEC has-house expertise to make construction and permanent loans, to provide credit
enhancement in the form of loan loss reserves, and to manage both energy efficetrafit technical

and real estate finance risk. NYCEEC also has a sophisticated outreach effort to drive its deal pipeline, and
places a high premium on being a flexible organization capable of serving the particular market segments
it was designed to sge.

New York Green Bank

New York Green BanlAt a Glance

Structure and FormPublic entity existing as division of state energy office;
created by administrative action and funded by regulatory ruling

Capital SourcedUtility bill surcharge; cap and trade (RGGI) revenue;

Financing Activitiedssued RFP for private sector financial intermediasaeking
clean energy project capital

Market Development Activities Fill information gaps; demand generation

Organization

New York Governor Andrew Cuomo announced his plan to form the New York Green Bank in January 2013
during his State of the State address. His plan was to build a $1 billion financing institution to fill financing

gaps in the New York clean energy capitalkearlt was determined from the outset of the process that

new legislation wouldhot be needed to create the financing entitffhed G 6§ SQ&4 Sy SNH& 2F FA (
had all the legal authorities @reen Bankvould need to provide financing. Therefore it wdetermined

that the New York Green Bank (NYGB) entity el a division within NYSERDA.

Separately, the Governor decided that the best source of funding for the NYGB would be similar to those
chosen in Connecticut. The NYGB would be capitalized by ¢cgdiye portion of the ratepayer surcharge

funds collected annually to support grant prograrmibe NYGB would also recear®netime infusion of
aidldSQa wDDL LINPOSSRad ¢KS tft20rGA2y 2F GKS wDDL
but redirecting the ratepayer funds to the NYGB required approval by the Public Service Commission
(PSC). NYSERDA produced a detailed business plan and explanation of the importance of financing to
support its petition to the PS® This led to PSC approval of ®& funding in December 2013, initially

allocating $165.6 million in ratepayer doll&*<ombined with the annual $45 million in RGGI proceeds,

GKA&a ONRdzZZIKG GKS b, D.Qa XAGAILIE OFLAGIEATFGAZY G2
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Activities

The NYGBperatesas a wholesale clea energy finance lender (as opposed to Connecticut, which
operates more as a retail lender). Rather than design specific financing prashagisograms, the NYGB

is looking to the market to learn what financing is needed. In February 2014, the NYGBaissayazh

ended RFP seeking applicants for funding that could demonstrate that they could not find private funding

St aS6KSNBzZ IyR GKIFIG b, D. RSFf LINIOHAOALI GA2Y g2dzZ R

The first set of NYGB investments were announced in thef2015% The NYGB used $49 million of
public capital to leverage $178 million in private capital. Three deals were announced addressing different
market segments. NYGB provided $25 million in debt to dd&$€éd solar installer to support a solar
leasirg warehouse; provided $4 million in construction financing to a distributed wind installer to support
over 160 distributed wind installations in rural New York through a lease structure; and provided $20
million in credit enhancing capital to enroll theagt in the multistate Warehouse for Energy Efficiency
Loans program, which provides home energy upgrade finandis@f its latest quarterly repoit June

2017, NY Green Bahlas committed $409.4 million in public capital to suppgproximately$1.4billion

in total investments*

In FY 2017, NY Green Bank grew its portfolio by almost $300 rraltidfinishedthe yearwith $9.7 million

in revenue against $7.0 million in expensesdoet profit of $2.7 milliot® The NY Green Bank is the first
GreenBank in the U.S. to generate positive net income, meaning the revenue earned on its finance activity
is greater than the operating costs of running the organization.

In addition to financing, NYGB does undertakes several activities to help fill infonngags and generate
demand for clean energy financing. These activities include an annual meeting series held in numerous
locations throughout the state, strategic partnership development throughout the state, and quarterly
webinars. These activities ensustakeholders and market participants are aware of NYGB financing
options®®

Rhode Island Infrastructure Bank

Rhode Island Infrastructure Bankt a Glance

Structure and FormQuasipublic body politic of the state, with board appointe
by Governor created by legislation.

Capital SourcesARRA Grant; cap and trade (RGGI) revenue; utility bill surcha
Bonding Authority; redirected operating funds; QECBs

Financing ActivitiesEfficiency loan for MUSH sector; Potentid/RCE an@-
PACEredit enhancerant or lending; Water project lending

Market Development Activities Statewide RPACE &-CPACE administration
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Organization

When Rhode Island Governor Gina Raimondo assumed office in January 2015, she very quickly followed
through on ler campaigrpromise to create &reen Bank, th&hode Islanéreen BankRhode Island had

an existing set of state and utilityin rebate programs, and had attempted to build a residential RACE
RPACEprogram. A newreen Bankthough, would increase financingrass new clean energy markets,

and importantly drive investmerit infrastructure and job grow.

Rhode Island determined that the best path to creatingGtgen Bankequired legislation. And rather

than build an entirely new institution, th&reen Bankvould be built upon an existing entity with a track
NEBEO2NR 2F &dz00Saaod ¢KS aidl iSQa [/t SI yedwatefipfopdtsCA Yy I y O
in the state formany decadeswas tapped to become th&reen BankThe CWFA would be given

expandel authorities to address clean energy markets, and be renamed as the new Rhode Island
Infrastructure Bank (RIIB). This new organizational structure was passed into law in June 2015 as part the
D2@OSNYy2NRa FA&AOFfT &@SIFNI 6dzRASG tSAAatlr A2y D

Activities

The RIlIBrvas assigned responsibility for two specific financing programs in the legisl&ltBhas
responsibility for designing, administering, and possibly financing both commercial and residential PACE
programsin the state. RIIB chose to follow the Connedtimiwdelby becoming the solstate-wide PACE
administrative authority. Though the RIIB hopes that private investors will originate and underwrite PACE
loans, the RIIB is able to provide credit enhancements to those lesterdd it be necessaryrhe RIIB

was also tasked with designing and implementing an Efficient Buildings Fund (EBF), whichdimenge
upgrades for municipal buildings in the state. RIIB was giesreralauthority to design the optimal
financing structure to serve this market, whichshbeen broadly underserved. This program was given
priority because reducing energy bills in public buildingald reduce government budgets at a time
when the state needs to maximize the value of all public dollars.

This past year RIIB completed thestfiround of EBF funding, which used an innovative structure and
partnership with the state energy office to finance 17 municipal projects across 6 towns with $17.2 million
of capital®’ The projects are cash flow positive and will save $20 million in groersts for citizens.

RIIB activities are funded through a combination of RGGI proceeds, system benefit charges, remaining
federal ARRA funds, and a small amount edirected operating fundsThe RIIB also has the authority to

issue state qualified cleagnergy bonds (QECB#).sum, these funds are intended to both serve as an
equity portion of a broader bond issuance, as well as support a larger agency operation. RIIB, like the
CWFA before it, is a quamiiblic agency with a board of directors, wheretbhairman is appointed by

the Governor.
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Florida Solar Energy Loan Fund (SELF)

SELFAt a Glance

Structure and Formtndependentnon-profit CDFI lender; created through
county government initiative.

Capital SourcesARRA Grant; Foundation grants; Lofiom faith-based
organizations; Loans from missidniven investors; Technical Assistance Grant
for CDFIs

Financing ActivitiesEnergy and home improvement loans for LMI; Crowd
funded loan; @PACE loan with partner

Market Development Activities GPACE adinistration; Contractor network;
M&V; Alternative underwriting and dasking techniques

Organization

The Solar Energy Loan Fund (SELR) certifiednon-profit CDFldesignedto provide financing for
sustainable residential and nemesidential building improvements including energy efficiency
improvements solar systems. As a CDFI, SELF primarily provides clean energy financing for low and
moderateincome Floridians.

SELF was created in St. Lucie County, Florida in 2010 with a $2.9 million grantr&®EhBetter
Buildings Neighborhood Program. St. Luaer@y supportedthe creationof SELFout is not directly or

legally connected t&ELFSELF has supplemented that seed capital by securing numerous small, mission
driven investments from community b&s, foundations, impact investors, faifased organizations, and

the crowdfunding platform KIVA. Since 2010, SELF has made more than $5 million in affordable loans that
have allowed more than 600 homeowners to upgrade their homes and lower their erestgy ¢

Activities

SELBffers threekeyproducts First, ithas® A NB Ol NBaAARSYGALFf €21y daAAy3I {¢
Second, SELF hasesidential loan that draws on crowsburced funds collected through KIMAnally,

SELF haa GPACHending program. The two redential loans areavailablestatewide { 9 [ CRAEE

programis only availablén St LucieCounty, ash (i A & (5 MeSignated d2XGE&dministrator its
GPACHErogram, SELF has partner that provides capital for theGPACEprojects SELF is currently

preparing to launch aR-PACErogram, whichs legal in Florida.

{9 CQa 2@SNI ff R Ssleasyhiprdi® drOraprebslvaif&at cangidefing they &nd almost
entirely to lowto-moderate income homeownerdn the urderwriting process, SELdgollects a lot of
personal financial information from the borrower through a survey to understand the household budget
and typical expenses to figure out tipetential borroweQ & | 6 A f SEliFstaffinganabd tlisprocess
closdy, building trust and helpinporrowers understand theirtypical expenses and understand their
budget.SELF usuallgndsto people who have 30% of their income as disposable cashthendsculgs
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the loan for each person so that the monthly paymentsHé ability to pay SELF runs a credit report to
understand the credit backgrouraf potential borrowers but there is no credit score requirement.

SELF aims for (but does not require) a e@bincomeratio of 45%among its borrowers. SELF aims for
homeloanto-value ratio oB0%among its borrowers, andill not lend to borrowers with goarnto-value
ratio above 100% €. LINR2 LJS NJi A Suaderivaelé)iiForlsowd® slightly more risky borrowers, SELF
asks thento payinto a ®lIf-fundedloan-loss reserg to de-risk to the projectSELF also reports to credit
companies so the borrowers can improve their credit scores.

SELF has a contractor network of 185 contractGmtractors drive abous0% of the projectshat SELF
finances, while the other 50% acastomer initiated. In contractor initiated projects, SEh&kes sure the
guoted cost looks reasonabl/hen customers initiat@ project financing inquirySELF gives them list of
recommended contractors arakks them ta@et quotes for the project. SELF will then revibe quotes
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APPENDIX BMassachusetts Energy Market Profile

Massachusetts is a higiticed energy state, with the"8highest prices for natural gas and th® Highest

prices for electricity in the country. Residential customers in Massachusetts pay 54% higher electricity
prices than the average American. Consequently, Massachusetts is one of the most efficient users of
energy in the nation, ranking #4n total energy consumption per capita. Massachusetts is not a major
producer of energy, ranking 458 y G KS 0O2dzy iNE Ay (201t SySNH& LINEI
generation industry is dominated by natural gas. Of all electricity generated in Masstshns2014,

59% was from natural gas, 19% was from nuclear, 9% was from coal, 6% was frbgdrumiectric

renewable, 3% was from petroleum, and 3% was from hydroelectric sotfrédassachusetts has a
restructured electricity market that allows for retahoiceof energy supplier§?

Statewide sectoral consumption @nergy across sectors is 30.9% transportation, 30.0% residential,

28.0% commercial, and 11.1% industffakor home heating, 50.1% of Massachusetts residents use

natural gas, 29.3% use fuell, 14.7% use electricity, and 6% use liquefied petroleum gases or other
sources. Of theCommonwealt?da O Ndb2y RAZ2ZEARS SYA&darzya o0& &S
transportation, 26% came from residential, 19% came from commercial, 13% came from indasttial

2% came from other sourcés.

Total Energy Mix

Massachusetts consumes a mix of energy types to satisfy its energy needs. Natural gas, nuclear, coal, and
renewables are consumed primarily to generate electricity for the grid. Massachusetts is aatetigje

importer, so about 19% of the energy consumed within@@mmonwealt®?d 062 NRSNE A a (NI y:
Massachusetts from out of staté.Fuel oil is used for heating buildings while gasoline is consumed
primarily for the transportation sector, as ajet fuel and other forms of petroleurf?.

Figurell: Massachusett&Energy Consumption Estimatés
Massachusetts Energy Consumption Estimates, 2015
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Figurel2: Massachusetts Energy Use in 2614

P ' illi B Lawrence Livermore
Massachusetts Energy Consumption in 2014: ~ 1253 Trillion BTU National Laboratory
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The residential and transportatiorsectors respectivelyconsume30.0% and 30.9%f the energy in
Massachusettsthe industrialsedor consumes 11.1%, and the commercial sector consumes 28.0% of the
energy in theCommonwealtha | & a | O KhilgkliSgd Gha €esidential, commercial, and industrial
sectors together consume 69.1% of the energy across @G@ammonwealtt’®

Figurel3: Massachusetts Energy Consumption by Sé&ctor
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Electricity

Utility Structure
Massachusetts exists within the ISO New England, the regional electricity grid skevidgw England
region’® In 2015, Massachusetts generated approximately 32,085 GWh of electricity and retail sales of

electricity within theCommonwealthvere approximately 54,621 GWh. Exports and losses of electricity
were approximately 3,918 GWHA.

Table6: Electricity Generation, Sales and Exports in Massachusetts i#? 2015

Exports, Losses
& Direct Use

32,085 GWh 54,621 GWh 3,918 GWh

Net Generation Retail Sales

There are 3 investeowned utilities, or distribution companies, that serve Massachusetts. Eversource
Energy serves Boston and surrounding areas, southeastern Massachusetts, and parts of western
Massachusetts. National Grid serves a majority of countiegfiral Massachusetts, as well northeast,
northwest, and southeast Massachusetts. Unitil serves four counties in weritral Massachusetts.
There are also a number of municipal utilities scattered acros€tremonwealttf*

Figurel4: Massachusetts Utility Service Territoffes
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