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About the Coalition for Green Capital

The Coalition for Green Capital (CGC), a501(c)(3pmadin, A & G KS yI (A 2y @perfasd- RAy 3 |
consultant on the topic of Green Bankgublic or quaspublic clean energy financing authorities. CGC
works directly with state governments and other key partners to identify ways for public capital could
stimulate private investment in mate clean energy technologies and accelerate the growth of clean
energy markets. CGC often works with government to help create the institution, assessing various legal
options to institutional creation and financial options for green bank capitalizatiG€ &lso works with
states to implement innovative clean energy finance and market development mechanisms through
existing public institutions. CGC typically offers this support pro bono, as states are often eager to
understand and implement these financimmpncepts, but do not have the knelow, institutional
capacity, or funding to do the necessary work themseN&SC produced thiStudyfor the State of
Nevadawith the generousupportof the Energy Foundation.
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Executive Summary

Basel on the analysinthisStudy. b S@I RIF Qa Of Sy SySNHe& S02y2Ye 642c
Green Banks are innovative finance structures designed to attract private clean energy investment so as

to increase the total amount of investment in clean egemarkets. A Nevada Green Bank Haes

potential to animate markets, bring jobs back to Nevada and increase clean energy and contractors
businesses. A Nevada Green Bank would be uniquely positioned to achieve @risen Bank cdower

energy costs foNevadans (which face the highest electricity prices in the regiod) reduce energy
AYLRNIGAKOFIAK 2dziFft26ad / dNNByidte dm>r 2F GKS adl dsS:
bSOFRIFIQA& yIF{idz2NFt O2YLISGAGA DS bslhatdate Eréated B inkegtingdrf Sy ¢
distributed generation and efficiency cannot be outsourced.

Historical Support for Clean Energy is Waning

Nevada has a clear desire to support clean energy. Governor Sandoval identified clean energy as a
targeted sectoffor a diversified state economy in his 2012 economic development plan. The state was an
early adopter of a renewable portfolio standard, and138 is greatly reducing dependence on coal. More
recently Governor Sandovaignedthe D2 @S NY 2 NE Q  levd BreiyyRFutdie® Wth 16 other
governors, and he created the New Energy Task Force to aduencedean energy solutions.

However, there are declining subsidies and revenue streams for clean energy progranrsethiéng,
renewable energy rebates and denthside management funds are being phased down. The current
system of support for clean energy deployment is falling. There is a clear need for clean energy policy to
address this gap between economic aspirations and program support. A Green Bank isyusided to

fill this gap and support clean energy market growth in a-edfgictive manner.

bSOIRIQE /E8Fy 9ySNHE 902y2YAO t 2GSy dAlt

bS@OIFRIQa SO2y2YAOLfte GAFLotS NBYySgloftS SySNEE L2
dollarsof investmentto fully realize the opportunity. The solar opportunity in Nevada is unrivaled, and
distributed technologies, like rooftop solar and efficiency represent a $3.5 billion investment opportunity,

at least. These figures are drawn from tmalyse®f leading gvernment and norprofit entities. Energy

efficiency investmenttoday, though, is low, because of the upfront cost and very short payback
requirements. Investment in distributed solar has slowed. Without a tailored solution, investment
opportunitesandeB NA& &t @Ay 3a |NB €STa 2y GKS GlofSo al NI S

ONBIFGSRET YR yS¢ o0daiAySaa NByQd RNIsy G2 GKS adl
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Nevada Green Bank Solution

A Nevada Green bank would serve as a dedicated institution that sends a clear markebDSigtate
commitment to clean energy growth. Through increased puynficate investment and greater demand,

the Green Bank can bring clean energy jobs back and grow the market in a sustainable way without booms
and busts. Green Banks focus exclusiwelylelivering solutions to customers and businesses that make
energy cleaneandcheaper. Green Bank institutions are working in other states around the U.S. and the
world, driving over $20 billion of clean energy investment globally. And they all prgaéblie capital, by
offering loans rather than grants. A Nevada Green Bank can address both the financing obstacles and
market development challenges through a portfolio of solutions.



The best structure for a Nevada Green Bank is agrofit corporation,created by government. This could

be done either through the existing statutory authority of the GOE, or through comprehensive legislation.

Under either path, the Green Bank would be governed IBoard of Directors, composed blevada
officialsandlocdl SI RSNE X (2 3IAGS LINBLISNI 2FSNBAIKGDP ¢2 Syadz
policy objectivessomeDirectorsshould beappointed by Government, and other Directors should be ex

officio. For instance, the Director of the GOE should be adooember. The Green Bank could receive

its public capital from a number of existing or new funding sources, which are outlined in detail in this
chapter. This includes general budget appropriationdirection of new or previoustgancelled DSM

funds, andhe existing Renewable Energy Fund. The Green Bank should also have bonding authority so it

can sell loans, recapitalize its balance sheet and increase its lending capacity.

A Nevada Green Bank should focus on priority markets. These include-mdroe ugrades, whole
building upgrades for the commercial sector, lmvmoderate income households, solar + storage
applications, and electrified transportation. The Green Bank can, over time, develop financing and market
development solutions to address eachnket sector. They are outlined in detailthis Studyand include

using tools like credit enhancements, direct lending, PACE, innovative alicéinsing mechanisms, and
alternative underwriting criteria. All of this financing activity will need to bé&qu with greater market
transparency and consumer protection mechanisms. By offering these solutions in concert with private
lenders, contractors, and existing government/utility programs, the Green Bank can grow the clean energy
economy of Nevada whilewering energy costs.

Green Bank investments wouidcrease thestate GDP, create new businesses, lower energy costs, and
create new jobs. The Connecticut Green Bank, serving a market similar in size to Nevada, has generated
almost a $1 billion of totallean energy investment in five years of activity. A Nevada Green Bank,
hypothetically capitalized with $50 million in public funds, could potentially create $240 millimabf

lending capacity for underserved markets with an initial portfolio allocatiothree products. And the
Connecticut Green Bank has created over 10,000 jobs, providing a template for potential Nevada impact.

bSO RIQ4 /E8Fy 9ySNEE CdzidNB

Without a comprehensive marketoriented approach to growingdistributed generationand energy
efficiencymarkets, lowmarket growth is anticipated. Nevadavill be in danger of losings leadership
positionon clean energyA Green Banlis just such a comprehensit@ol. This means

1 Buildinga bridge tomore private investmentlts objectiveisto growthe private market and
increaseprivate sector participation. And KS 2206 Aad R2YyS 6KSYy (6KS DNBSY
from target marketsas other Green Banks have done;

1 Harmonizingprograms across the statensuring alignment and ease of use fostomesrs;

Acting as central source credible informatjcand

9 Acting as bridge b®veen small distributed projectand large capital providers with money the
sidelines due to lack of track record and scale in target markets

=

The time is ripe for new, maek-oriented approaches that drive private sector engagemd@ine Green

Bank concept is relatively nevibut others have gone beforand are succeedingo Nevada can draw
upon theirlessons Y R F RF LJi G KS Y 2 RiSstis afi goSBtundyfor Nevd@ado affirs R & @
position as a clean energy leadpioneer new solutions, @hincrease jobs and investment.



Chapter X Current Nevada Programs & Policies

Nevada haslemonstrateda clear commitment to clean energy in recent years. Programs at NV Energy
andthe D 2 @S NJ 2 NIEnerdy(@GEjaBdforward-thinking legislation passed by the Nevada state
legislature have all helped support clean energy in Nevada. Despite these laudable efforts, Nevada
continues toget most of itsenergy from fossil fuedources, the vast majority of which are iored from

out of state. These fossil fuehergysources leave Nevada consumers exposed to variable prices in the
natural gas and oil markets, and potentially exposed to the economic risk of stranded asséitsigs po
significantly restrict carbobased fuels in the future.

Nevada Energlyandscape

bS@FRI Qd 0dZAf RAY3I YR AYRdAZAGNALIE aSOG2NBR O2ft SOGA
the single largest energy user in Nevada at 319%. @ | Rige@tdndustry continues to be Tourism and
O9YUGSNIFAYYSyldad ! yR {KSin théiHospiga@ainddstty NBtcitiie d@nihadce2 & S N&
of the tourism industry in Nevada, the economy is increasingly diverse and home to a wide range of small
businesses and industries. Any clean engrgiicyin Nevadds wellpositioned tohelplower energy costs

in the tourism sectorland the many Nevadans that work in Ehergy solutions are also need for the

other private businesses large and small, as ashonprofits, school, municipalities and hospitals.

Figurel: Energy Use in NV by Seétor
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b S @ RrgeQditicallyintegratedutility, NV Energysupplieghe majorityof electricity in the stateThe
remaining electricitys supplied by electricity cooperatives in the rural areas of the state. Electricity
generationin Nevada is dominated by fossil fugdsimarily natural gas and coal fired power plants. Over
64% of electricity generation in Nevada comes from natural gag fiower plant$ Coal makes up 18%

1EIA 2013
2unopmp {GFGS 2F bS@GFRI 9ySNHE& wSLENIZI D2@SNYy2NRa h¥FFios
http://energy.nv.gov/upbadedFiles/energynvgov/content/About/ GOE_2015 EnergyReport_Feb%2024.pdf



of the electricity mix, but this figure is falling as coal plants are retired as a resalP013 state law
(SBL23) which requires phasing ouost coakired power plantsy 2019,

Figure2: Electricity Generation in NV by Sodrce
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Mostofb S @ Rehe®able energy comes from large hydropower generatimdthe Hoover Dam is

the third largest electricitgource in the staté Approximately 18% iS @ Rl Q& St SOGNRAR OA G & Y
hydroeledric power stations and other renewable energy sourcHse Hoover Bm, the single layest

supplierof renewable energy, has declined in output over the last several yk@fs fell from a high of 4

billion to 3.2 billion in 2009 and have been slippimgecent years Future waterscarcityand competing

demandson water from theColorado River basin feeding Lalkead may further diminish output at the

Hoover Dam, decreasing tlaenount oflow-cost and lowcarbon electricity availabli the state

Geothemal continues to be a large contributor of renewableegy tob S @ | Brid, @id Nevada has
the second largest amount of geothermal generation in the US after Califomn2014, nearly 65% of
non-hydro renewable generation came from geothermal sourngahé state. Wind and solar, particularly
utility scale,are growing sources of reneable energy in the staté

SEIA 2016

‘haomp {GFGS 2F bS@GFRIF 9y SNHE wSLRNIZ D2OSNYy2NRa hFFAaAoS
http://energy.nv.gov/uploadedFiles/energynvgov/content/About/GOE_2015 EnergyReport Feb%2024.pdf

SEIA 2016

6 6Receding Lake Mead poses challenges to Hoover Dam's power utpwt2 R Y dzO]l NBR X 999 t dzof AaKkK
http://lwww.eenews.net/stories/1060002129

"EIA 2016
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Figure3: Renewable Electricity Generation in NV, excluding large hydro, 2014
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Domestic Energy Production

Nevadais a state with abundant renewable energy resources. The market potential for economically
viable clean energy technologies such as solar, wgedthermaland energy efficiency is explained in
greater detail inChapter 2 of this Sudy. Thoughthe currentpenetration of clean energy techruaglies is

well below its economic potential, much effort has been made to take advantage of the clean energy
resources available in the statin terms of local production, over 9%f the energy Nevada produces
within its borderscomes from renewable sources.

Figure4: Energy Resources Produced in Nevada, 2013 (trillion BTU)
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Imported Energy

Nevada is highly depeent on imported energy: \eer 85% of energyconsumed in Nevada is imported;

the remaning 15% is from local renewable sourcevada contains almost no local coal, oil or natural
gas resources, and all of its gas and €watl power plants rely on fuels imported from out of state. As
more natural gas fired electricity is brought into®eé Rl Qa St SI@eIdNIBA3I dndshifthtl A R =
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market conditionsNevadans are increasingly exposed to price volatility in the natural gas markets. Gas
prices are at low levels, and consumers are curremtlyeriencingow electricity prices. If gasices rise

above their historically low levels these higher costs will be passedltar-for-dollarto consumers$ NV

9y SNHes (KS adldsSqQa f I NBSa lter® hatu@ighlcantradss ok fiedging = R2 S
so the exposure to potentily rising gas prices is borne by custoniers

Figure5: Future Prices of Natural Gas
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Electricity Prices

Electricity Prices in Nevada over the last decade Is@em modest increasesvith acompound annual
growth rate of 33% per year over the period from 2002014 (the period for which statewide data is
available)L. Electricity prices fell slightly in 2015, in part due to low natural gas prices.

Electricity prices in Nevada are near the US average. Electricity rates fomtedidastomers are near
the US median (ranked 2% but are slightly higher than other neighboring states in the Mountain Wlest

8! YRSNAR G YR , 2 dzNJnttps/fwivve.nvemergy.8oyh/Bdwia/eustemenasace/understandydbill.cfm
®Nevada Power, Integrated Resource Plan, 2015
http://pucwebl.state.nv.us/PDF/AxImages/DOCKETS_2015_THRU_PRESER3B&01Hdf

10 MF Commodity Price Outlook & Risks, April 2016.
https://www.imf.org/external/np/res/commod/pdf/cpor/2016/cpor04.6.pdf

1EIA Data 2014

12 | bid.
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Figure6: NV Average Retail Electricity Price 2Q004"
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3.31% compound annual growth rate
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2 Note: this includes all utilities, and does not include
2015 data. Latest complete crossutility dataset
from EIA runs through 2014 only.
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Tablel: Avenge Residential Electricity Prices in 2014

Average Residential Electricity
Price 2014

State Cents/kWh
NV 12.93
NM 12.28
CO 12.18
AZ 11.90
uT 10.65
OR 10.47
ID 9.72

NaturalGas

Nevada imports nearly all natural gas consumed in the state for tihegses of electricity generation,
building heating, and industrial purposéspproximately twethirds of natural gas consumed in the state

is used for electricity generation. Half of the remaining gas is used for residential h&afinty. a small

portion of Nevada geography is covered by a natural gas utility. NV Energy provides natural gas to Reno,

Bibid
YoLtl {dGF3dS t(NPNRAFASIS dbySdleRiIAa>é dzLJRFGSR b2@3SYOSNI mpE HA
http://www.eia.gov/state/analysis.cfm?sid=NV
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and Southwest gas covers the Las Vegas area in southern Nevada and the area around Carson City in
northern Nevadd?

Natural gas use in Nevada is very seasowdh large spikes in use in colder months as residents,
particularly of Northern Nevada, use natural gas to heat their hoth@hough utilities cover only a

limited geographic area, natural gas is the most common fuel used for home heating in Neva@ainThre
FAOS K2YSa AY bS@OFIRIF NS KSIFGSR dzaAy3 yl GdzNF € 3t
residential natural gas prices are theBighest in the country, at $10.84/thousand cubic feet. These
prices are nearly double what they were2000.

Table2: Energy Source Used for Home Heating (share of Houséholds)

Home Heating Fuel Source

Source Share
Natural Gas 59.9%
Electricity 34.4%
Liquefied Petroleum 2 706
Gases
Fuel Oil 0.7%
Other/None 2.5%

Figure7: Historical Residential Natural Gas Price in Netfada
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15 http://puc.nv.gov/Utilities/Utility_Service_Area_Maps/

16 http://lwww.eia.gov/dnav/ng/ng_sum_lsm_dcu_SNV_m.htm

gLl {GFGS t NPNRARASZS o5blSid R dzLJRF G SR WdzyS McI HAMC®
http://www.eia.gov/state/data.cfm?sid=NV

18 https:/iwww.eia.gov/dnav/ng/hist/n3010nv3A.htm
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AHistory ofLeadership

In recent yeardNevada has shown leadership in clean energy on several fronts. Th@08Recession

hit Nevadaparticularlyhard, and left the housingarket and many related industriesruggling Shortly

after being elected in 201Governor Brian Sandowsigned into law A8 n X Y2 @Ay 3 GKS adl G
department to the cabinet leveland giving it a new name: th®2 SNy 2NDa hFTFFAOS 2
Dewelopment (GOEDYSOED worked with the Brookings Institutiondonductresearch on policies to
RSOSt2L) GKS aidlidSQa SO02y2YAO IUnify, Regiddalkzé, DiversiyPAR | A y 3 &
Economic Development Agenda for Nevada A Y H 1 m mvBich helpeBSHapeiNK S D2 @S N 2 NI
economic planning process for the state. The report called for a diversification of the Nevada economy

G2 o0dZAtR NBaAfASyOeod b2iAaAy3d GKS GaSEOSttSyd yI (dzNY
high enegy prices for the region, the reportamed clean energy, including energy efficiera/one of

the seven pillars of a new diversified Nevada econémy

Since identifying clean energy as a prior@gavernor Sandoval has championed clean energy solutions i
severalways. The GOED has provided tax incentivesldan energy companie® locate operations
Nevada,including SolarCity and thEesla Gigafactorywhich brokeground in 2014.The GORalsoruns
multiple successful programfyrther detailed below.

In February 2016 S@F R aA3dYy SR 2y G2 (KS a&aD2 0 SaNystdcenrd! 002 NR
that outlines clean enegy priorities for state governors includingiodern infrastucture, clean transport
options, energy policy changes to speed tlean energy transition. The document seressatouchstone
GKIFIG KSfLlA 3FdzARS D2@SHYy2N) {IyR2@IfQa SySNEHe& LRfAO

The Governor also recentlge-convened the New Energy Industry Task Force, in partatidress

stakeholder questionabout the net energy metenig (NEM) decision from the Public Util@pmmission

of Nevada (PUCN). The PUCN decidiam December 2015, calls for distributed sotarstomersto
receivedeclining ratedor selling excess power back to the grid, prompting several large solar corapanie

G2 &a0FfS o601 2LISNIGAZ2Yya Ay (GKS adl 28206 dakddn D2 @S Ny
the TaskForcex OKIF ANBR o6& ! y3aSfl 5e{1SYlI3X 5ANBQEadEdNI 2F (K
recommendations for bill draft requests that suppdite clean energy markah Nevadaspecifically
highlightingclean energwourcesgrid modernization, andistributed generation as priorities.

The firstTaskForce meetingwas convened on March 22, 2016 a2 @S NJ/ 2 NJ GhlefySRazegyl f Q a
Officer, Dale Erquiaga addressed the Task Force, outlitg®2 I t & | yR al &@Ay3 aD2@SNy?2
administration, the State of Nevada are committed to clean and renewable energy in thisRigtdy or

¢ NR y Jdr gtaxe's Bputation in clean and renewal#nergy has been damaged. And so we'd like your

advice on how we move beyond that and how we speak to the world markets about this state and its

Y NR21Ay3a Ly 3Ab Econdriid BeyelopmSritJRgdlidasfor Mevada vemBer 2011.
http://www.brookings.edu/~/media/research/files/papers/2011/11/t4evada
economy/1114 nevada_economy.pdf
20Dale Erquiaga, New Energy Industry Task Force, meeting minutes 3/22/2016
http://energy.nv.gov/uploadedFiles/energynvgov/content/Progna/NEITF_22-2016_Draft_Minutes.pdf
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commitment and what opportunity there is here [in Nevad#].The Task Force will provide final
recommendation®n September 30, 2016.

Existing Policies and Programs that drive clean energy deployment
TheGOEHs the primary vehicle for stateponsored programs supporting clean energy in Nevhdthe
period from 20092016, those grant and loan progranwaled approximately $467 millior3?

The GOE runs the RenewaBleergy Tax AbatementrBgram, which providesicentives in the form of

partial tax breaks fosales, property and usmxes paid in Nevada by qualifying clean energy producing
facilities such as Tungstégeothermal) Boulder $ar, and Playa Solar 1 andThe progranhas helped
producers such as Ormat, First Solar and otleentd new large scale clean energyojects inNevada.

These state grants have also helped NV Energy secure more afforddtsand Power Purchase
Agreement (PPA) prices as they add miarge-scale solato comply withSBan o 2 G KS adl §SQa
out law passed in 2013.

Table3: Renewable Energyax Abatement Projects 2015

Electr icity Tax Rebate

FENL RIS S Offtaker (millions)

. NV Energy
Nellis Solar NV Energy Solar owned $6.8
Copper Mountain Sempra Energy Southern Cal
Solar 4 Company Solar Edison $22.1
Playa Solar 2 First Solar Solar NV Energy $24.0
Nevada Valley Solar Valley Electric
Solutions 2 Bombard Solar Authority $4.9
Don Campbell Ormat Geothermal NV Energy $10.2
Total $68.0

GOE also runs a revolvingitoprogram for renewable energy efficiencyprojects. Loan size ranges from
$100,000 to $1 million with terms of 15 ysaand interest rates of 3% or less. The loan program was
funded by an initial American Reinvestment and Recovery Act (ARRA)Tgramool of money for loans
started at approximately $14 million and loans repayments hawelvedin the last several year the
program hasiow made more thai$17.4 millionin loans for improvements to Nevada propertiés

Mostly serving the commercial and industrial market, the Performance Contract Audit Assistance Program
(PCAAP), offered by the GOE, funds financial graditgsafor building owners interested in pursuing an
energy savings performance contract with an fyeServicacCompany (ESCO). ES@@gally provide
energy efficiency upgraddsr large facilitiesand finance deals in such a way tleatergycost savings
exceed loan repaymentThat is, they are cash flow positive from the outdESCOs are effective at
addressing certain markets, particular large, credit rated facilities,do not typically operate in the

smalt to mediumsized commercialbuilding marke. More details are provided ilChapter3. GOE

2! bid

22 |bid

Byapmp {GFGS 2F bSOFRI 9ySNHE& wSLER2NIXZ D2OSNYy2NRa hFFiaos
http://energy.nv.gov/uploadedFiles/energynvgov/content/About/GOE_2015 EnergyReport_Feb%2024.pdf
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operates a similar program for public facilities in Nevada, funded by a $715,000 grant from the federal
department of energy.

The Green Building Tax Abatement Program, administered by the GOE, offersetaiv@scof 25% to
35% deducted from property taxes for eligible buildings that achieve certification to Leadership in Energy
and Environmental Design (LEED) standards.

GOE alsauns the Direct Energy Assistance Loan (DEAL) program, an innovative loaanpratyich

provides 0% interest loans of up to $6,000 for energy upgrades for state emplopeegprogram is

offered only to homeowners, and offers a simple and streamlined structure where loan repayment is
RSRdzOGSR | dzi2Yl GA O f f all, wRiNePmdaxinduih tein®f 6@ onihs2 € SSa Q LI & N.

The GOE runs multiple other clean enemypgramsincluding training on new energy codes,joirt
program with NV Energy to install new electric vehatiargingstations along route 95nda successful
energy efftiency audit and rebate program for senior citizens called Home Energy Retrofit Opportunities
for Seniors (H.E.R.O.S.).

RPS and SB3

Nevada first adopted its Renewable Portfolio Standard (RPS) in 1997. The current RPS28%uinés
electricitydelivered in Nevada tocome from arenewablesourceby 2025. NV Energy is aheadsohedule
in compliance with the RPS due to early action on reneveahiel carrying over afredits from previous
compliance periods.

Senate Bill 123, passed in 2013, requires fizal power generation to be phased odthe law will result
Ay &S@GSNIf I NBS ddrmidatiofintieicdmingyedss Q NB G ANBYSyi

Table4: Coal Retirements under-3B3

Capacity ‘
Name Fuel (MW) Year Eliminate d Method
Reid Gardner 1,2,3 Coal 300 2014 Retirement
Reid Gardner 4 Coal 257 2017 Retirement
Navajo Coal 255 2019 Divest
ownership
Total 812

The majority of new generation to replace coal fired capacity will come from natural gas, followed by
renewable source$\V Energy is omack to hit its coal phaseut targets as required by law. Some of the
associated costse(g. plant decommissioning have been included in current NV Energy rates, but
acquisition of certain new renewable energy plastaot reflected in current rate¥

24 PUCN presentation to legislative comra@ton energy November 21, 2015
https://www.leg.state.nv.us/interim/78th2015/Committee/StatCom/Energy/OtherFABvember
2015/4AgendaltemVSB123PUCNNov2015Final2.pdf
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Table5: NV Energy owned power stations replacing coal

Plant Name Fuel Capacity To_tg Gt
(millions )
LV Cogen Nat. Gas 274 MW $148.9
Sun Peak Nat. Gas 210 MW $18
Nellis Solar 2 Solar 15 MW $54.5
Total 511 $221.4

Table6: Power Purchase Agreements replacing coal

Plant Name ‘ Fuel PPA price Notes
Boulder Solar Solar $46/MWh fixed price
Playa Solar 2 Solar $49/MWh levelized

NV Energy RenewableGenerasio

In addition to its portfolio of large scale renewable projects, NV Energy runs a rebate program to
incentivize distributed renewable energy projects in its service territory. The Réme@anerations
program was created by the 2003 state legislature ancbllected from ratepayers through rateShe
program fundssolar (PV and thermal energy), wiadd hydroelectric facilitiesMnd and hydro facilities

may be up to 500kW in size, and solar systems may be a maximum of 25kW. The magestsof both
performance based incentives (per kWh produced) apdront cost incentivesgepending oriechnology

type, location and sizeSince 2003, RenewableGenerations has been instrumental in develd@ng
distributedrenewableenergymarket in Nevadarhe progam has issued incentives for over $257 million

in its 13 year history. Funding for the program is dravting close as less than 13%tloé $295 million

total outlay remains and rebates have decreased on a per project basis as the incentive levels have
stepped down.

Table7: Remaining NV Energy RenewableGenerations funds for distributed generation

NV Energy Renewable rebates 2003 -2015

(million $)
Initial Program Funding $295.3
Amount Spent/Committed $257.1
Remaining Fundi  ng $38.2

Energy Efficiency Programd\at Energy

NV Energy runs a demand side management (DSM) program that progizss for energy efficiency
upgrades at homes and business88V Gas runs a similar but smaller program for upgsdbat save on
natural gas use, and sometimstruggles to get all of its allotted rebate dollars spent, particularly in rural
parts of Nevada9 ft A3A 0t S GSOKy 2t 23A S ahaveagcRdNhting codlifigSaNdE & Q &
heatingsystems and others. Statewide annggkending on these program is in the range of $50 million.

NV Energy collects money for these rebate progrémsugh NV Energp dza (i 2 rfothiga @isand

earnsa rate of return on the money it collectsn Decembebpf 2015, NV Energy requested $56 imillfor

18

LJ



its annual DSM budget and the PUCN approved $41 midloninatingprevious yeaprograms fompool
pumps,LEDighting and refrigerator recycling.

Figure8: Nevada Power + Sierra Annual DSM Approxingatdgets (milliongy

$70
$60
$50
$40
$30
$20

$10

$0
2005 2006 2007 2008 2009 2010 2011 2012 2013

Federal Funds

Federalfundsfor clean energy in Nevada are available for a variety of purposes. Several federal grant
programs, such as the State Energy Progi@&P) formula granaremanagedoy the GOE. Local Nevada
offices of the USDAsd managédederal funds such gds { 5 'R@al Energy for America Program (REAP).
The REAP progranffers grants and loan guarantees for rural clean energy projectsding wind, solar,
energy efficiency and biomass.

Of the USDA dollars available from the federalagament, Nevada usdsss assistance than is available

based on its size. Nevada received grant or loan incentives for 45 projects from 2003 to 2014, and in
quantity of projects Nevada ranks #8lespite being 38 in population size and having a sizableal
population.py ®p:’2 2 F b SGIF RIQa w9 [($105RdlibnfloanyBiarantéfgr jettu@ 2y S
biorefinery projet. For reference, New Mexico and Arizona each used available federal incentive dollars

to fund around 90mediumsized(less ttan $10 million)projects totaling approximately $14 millioper

state. Excluding the jet fuel project, Nevada utilizealy $1.5 million in federal funds over treameten

year period®®DA @Sy bSOl Rl Qa &aAil Saylbe/pRssibldmiiie mdréfedddat REAPA 2 Y >~ A
dollars for nedium-sized distributed wind, solar and hydro projects if more support was available to
channel incentives to rural projects.

25: NV Energy PUCN Dockets &udithwest Energy Efficiency ProjeSWEEP
26 USDA Energy lastment Map, 201@ttp://www.usda.gov/energy/maps/maps/Investment.htm
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Chapter b SO R Q& [/ f Sy 9ySNH& al N) S
Nevada has some of the highest potenf@ clean energy in the United States and has grown to one of
they I i Al&géd dean energy markets in recent ye@sspitehaving35" largest populatiorand 7"

largest land areaNevada haamongof the largest amounts of installed capacity ofss@dnd gethermal
intheUSP ¢ KA & A& RdzS gedgraphywhiciRcoriains sérieMdihdzgelt tieGewable energy
resources in theountryincluding solar, geothermal, wind and hydro. While Nevada has virtually no fossil
fuels reserves, the statenjoysa largeeconomic potentiafor solar, only a fraction of which have been
exploited. Nevada also has a high potential for energy efficiency upgrades at its residential and
commercial facilitiesall of which can produce immediate cesstvings for buding owners and occupants

dNevada is home to some of the most abundant and accessible sources
of clean energy in the world, including solar, wind and geothermal
sources of energyGovernor Brian Sandovél

This chapter outlines the current levels of aieenergy installations, anestimatesthe economically

viable clean energy potentiah Nevadaon an energy anddollar investment basisThis study seeks to
highlight the potential size of the clean energy market by focusing on the most feasible mayhkeirgs.

That is, technical potential (also known as total addressable market or TAM) is occasionally referenced,
but the focus is on the Serviceable Addressable Market (SAIMB segment of the market that can be
served economically, feasibly and usiniséng technologies. Different technical analyses often produce
varying results, depending on methodologies used. The estimates in this Chapter are based on some of
these existing technical analysis. The point of the market review is not to precisaliatalor identify

one single figure for clean energy potential, or to indicate a recommended fuel mix. Rather, the objective
is to provide a reasonable estimate of the economieailple clean energy potential, so that
policymakers and market participantsderstand the opportunity and investment need.

Thisassessmentelies on various technical analyses performed by researaidesding institutions. This
includesthe National Renewable Energy Laboratory (NREL), the Department of Energy (DOE), the US
Genlogical Survey (USGS), the Southwest Energy Efficiency Project (SWEEP), the American Wind Energy
Association (AWEA), the Solar Energy Industries Association (SEIA), RCG Etlemémiesican Council

for an Energy Efficient Economy (ACEEE), and the bhassats Institute of Technology (MIT).

27 Executive Order 2018, http://gov.nv.gov/INewsand-Media/ExecutiveOrders/2016/EO-2016-04-New-Energy
TaskForce/
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Table8: High & Low Scenario Addressable Market by Technology

Potential Energy Capacity Investment Need (millions)
Selected Technologies
High Scenario Low Scenario High Scenario Low Scenario
Utility 352.8 GW 5.7GW $511,600 $8,200
Solar
Distributed 0.3GW 0.3GW $1,000 $1,000
Geothermal 4.242 GW 1.391 GW $10,605 $3,478
Wind 6.329 GW 1.526 GW $2,609 $10,822
Electric Efficiency 7,040 GWh $2,590
TOTAL N/A N/A $528,404 $26,090

Energy Efficiency

bSO RIQAd O2YYSNDAFIE YR NBaARSY(AtefmsaBdblauNsBvegs STFA OA
potential, and percentage savings relative to other stafemarketpotential study performecoy SWEEP
shows thatNevada careconomicallyreduce electricity usage by over 208¢ investing inefficiency
upgrades using existing technolo@ihis represets aninvestmentopportunity of$2.59 billion in Nevada.
Investing in thesefficiencyupgrades would result iannual energysavings of over 7,040 GWhorth
over$5.97 billion.Nevada has some of the highest potenfi@ energy savings in the regiodevadahas
the second highest potential f@nergysavings as a percentage of sal&2%¢ and the highest potential
for savings in pgk demand, of any state in th@®hwest.Investing in energy efficiency upgrades would
also allow Nevadto reap the highst net benefits in Gross State Product (GSP) by year &2ty state

in the Suthwest, totaling $284 million per ye#t

Table9: Nevada Energy Efficiency Ne&ds

_ Annual Investment (millions)

Total
Year1 Year5 Year1o Yeari5 Year20 [0 07 i
Residential $17 $96 $169 $128 $45
Commercial $64 $178 $295 $223 $78
Total $81 $274 $464  $351  $123 $2,590

28$20 Billion Dollar Bonanza, SWEEP, October 2012

http://www.swenergy.org/Data/Sites/1/media/documents/publications/20BBonanza/20B_Bonanza
COMPLETE_REPORED.pdf

2ibid
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Tablel0: Nevada potential for energy @ffency savings, based on high efficiency scetfario

Potential
Annual Projected Potential
Electricity Electricity Savings as a
Savings, 2020 | Sales, 2020 % of Sales,
(kwh) (kwWh) 2020
New Mexico 5,110 21,370 23.9%
Nevada 7,040 31,321 22.5%
Colorado 11,495 51,538 22.3%
Arizona 16,713 78,111 21.4%
Utah 6,234 30,757 20.3%
Wyoming 3,238 20,771 15.6%

The Energy Efficiency potential in Nevada is large, and the market potential is split somewhat evenly
between commercial buildings (60%) and residetialdings (40%). The commercial building sector can
benefit from a variety of interventions, including increased used of combined heat and power, direct
installs for small businesses and comprehensive custom energy retrofits.

Figure9: Nevada Electric Efficiency Potential in Residential Buifdlings
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Much of the residential potential can be met with simple, well established interventions such as lighting
and cooling upgrades, home energy reports, and whole home energy retrofits dfladeese more
comprehensive approaches produce deep savings, but have upfront costs that make payback periods
beyond three years, making financing options critical for increasing adoption to realize these savings. A
study performed by MIT on energy eféacy potential in Las Vegas found that medium and small scale
commercial buildings have a particularly difficulty time arranging financing and often do not have the cash
on hand to make comprehensive energy upgrattes

30 bid
31 1bid
32a L ¢Las Végas Energy Efficiearket Transformationtategye 5
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FigurelO: Nevada Electric Efficiency Potential in Residential Buiffings
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RCG Economics, a Nevdmssed research firm, performed a tapwn study on energy efficiency
potential in Nevada. The study arrived at roughly similar figures as the SWEEP analysis foaltechni

potential® Applying reductions of total estimates faonservativenesgo arrive at SAM figures,
approximately $2.25 billion of investment opportunity is identified in NevaQa Sy SNH& STFAOAS

Solar PV Market

Nevada has the'®most instaléd solar capacity in the nation through 2015, with 1,240 MW. And in 2015
annual installations were the third most in the nation, with 417 MW. Nearly 200 MW of solar were
installed in the fourth quarter alone in 2085Total 2015 deployment represents rodgt$800 million of
investment. 2015 capacity additions were almost entirely in the utilitgle secto 316 MW of utility
scale, 95 MW of residential, and 6 MW of commercial solar were installed in 2015.

Table11: Nevada Annuald$ar Installations 2006 2015%

Nevada Annual Solar Installations
500

400

300

200

100

Installed Capacity (MWdc)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

33 bid

¥w/ D 902y2YA0a: G9YSNHEHYCAVI bEBARY LCay{ FOANMNBRhhIVARZ2Y 39 t
HomeFree Nevada, Inc., June 2013.
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Utility-scale solar installations dominate the overall solar market. NV Energy draws power from 10
Nevadabased projects. Most of these projects rely on solar PV, though concentrated solar power (CSP)
technology is also esl. The Crescent Dunes Project has 110 MW capacity using CSP technology.

The large number of utiligcale projects, and rapid solar deployment overall, is driven by immense

Y6 Gdz2NF £ NBa2dz2NODS® bSOl RFQa &2t N NRantdmdis the y R NS
O2dzy iNE® ! OO2NRAY3A (G2 bwo9[ I b S®mditlinQke courdr KuyilsOl f  LJ2
economigpotential is second to only Texa&hat makes Nevada unique is that nearly all of its technical

potential for solar power iISO2y 2YA Ol ff& @Al ofSd® ¢KAa Aa RdzS (2

concentrated population centers.

Tablel2: NREL Solar Technical & Economic Poténtiatate’”

Technical Potential | Economic Potential % of Technical
(TWh/yr) (TWh/yr) Potential

Texas 41,309 17,066 41%
New Mexico 17,561 3,368 19%
Kansas 19,637 (o} 0%
Arizona 13,580 2,720 20%
Nebraska 10,614 0 0%
Oklahoma 10,280 208 2%
Montana 10,174 0o 0%
South Dakota 10,001 0 0%
Colorado 9,908 28 0%
Minnesota 9,565 0 0%
Nevada 9,494 7,705 81%
California 9,102 92 1%

Depending on the market and policy assumptions of various sienproduced by NREL, the SAM for
solarPVranges from 60 GW up to 3,532 GWhough there is no reason to doubt the accuracy of these
figures,they are so large that thiStudymakes an assumption for conservativeness, only taking 10% of
those figures to b the actual zefor the purpose of this study. This means that utibtyale solar potential
ranges from 5.7 GW to 352.8 GW, and the distributed potential is 0.3°@Wh an assumed utility scale
install cost of $1.45/w, this translates to a utility @stment potential of between $8.Billion and $11
billion. And on the distributed side, the investntgpotential is $1.0, assumingnanstall cost of $3.0/watt.

pwo[ X a9aldAYIFIGAYI wSYySol ot SYRYSRABUDOESHFZIYAOIK2RBYAAE( -
July 2015; SEIA/GTM Market Watch.

38 This 10% assumption is particularly conservative for the distributed market. Also, the distributed solar potential
across all NREL scenarios is the same. Which is whyisheoeange.
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Table1l3: Summary of Solar Power Potential

Distributed

Technical Potential 4,348 4,357
(GW)

Economic Potential- 3,528 34 3,532
High (GW)

Economic Potential-Low 56.6 3.4 60
(GW)

Market Potential-High 352.8 0.3 353-2
(GW)

Market Potential-Low 5.7 0.3 6
(Gw)

Investment Need- $511.6 $1.0 $512.6
High (billions)

Investment Need- $8.2 $1.0 $9.2
Low (billions)

These high investmenigfuresreflectthe immensesolarnatural resourcén Nevada. It is also worth noting
that this potential capacity and generation far outstrips what Nevada, itself, consumstate. In 2014
Nevada used 35 TWh of electrigithe economic potential for uity scale solar 7,705 TWh per year, or
more than 200x the istate need. Therefore tapping this resource would necessary enable Nevada to
export solar power to other states.

Wind Power Market

To date, Nevada has only one utility scale wind project imstallhe 152 MW Spring Valley Wind Project
was installed in 2012 However, technical analysis and economic conditions suggest far greater potential
is untapped. ThiStudyestimates that the economic potential for wind power in Nevada is between 1.5
GW and6.3 GW. This translates to between $2.6 and $10.8 billion of capital investments. To date, only
$290 million of investment has occurred to construct the Spring Valley Wind PtofEuese estimates

are based on analyses produced by the Department of rend NREL.

Tablel4: Summary of Wind Market Potential in Nevada

Potential Estimated Investment
Capacity (GW) Need (millions)

DOE Wind Vision 1.526 $2,609
(@80oM)

NREL — Low 6.329 $10,822
NREL - High 20.349 $34,796

39 https://www.nvenergy.com/renewablesenvironment/renewables/wind.cfm
40 AWEA State Fact Shegfi b S @I R 2 A KftR//aBeh. BladBis d ¢
plus.com/FileDownloads/pdfs/Nevada.pdf
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NREL produced a technical analysis of the total wind power potential available in Nevada, and found that
24.5 GW of wind are technically feasible. Under various etanscenarios, they found that this technical
potential translated to anywhere from 6.3 to 20.3 GW of economically viable wind potéhitisdddition

to this NREL study, the DOE produced its own analysis of economical wind potential, specifically at 80M
turbine height. This study found the wind potential to be 1.5 &Wherefore thisStudyuses the DOE

figure and the lower NREL figure as tbe and highbounds of market potential. ThiStudyassumes an
installation cost of $1,710/kw, based on data fronetLawrence Berkeley National L‘db.

In addition to utility scale wind potential, Nevada has taken a leadership position in the distributed wind
market. Nevada has installed the second most small, or distributed, wind power of any state in the U.S.
As of 2a4, this capacity was over 13 M#/This market has been supported by the WindGenerations
cash rebate program, run by NV Energy.

Figurell: Small Wind Capacity by State through 2014
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Realizinghe full wind potential requireshoth upfront investment and the growth of a robust industry of
project development. Though utility scale wind projects typically are alfiadaeasonably priced capital
in the private markets, there may be a role fgovernment tosupport the growth of an istate wind
industry and create clearer lines of sight for easy project development.

Mpwo[ X Go9altAYIFGAYy3 wSySégl of Sy OiySRB&l 90242 YAl K ZRiZStyAIRd f9
July 2015.

42 AWEA State Fact Shegfi b S @I R 2 A hitR//aBeA. BdsBisd £
plus.com/FileDownloads/pdfs/Nevada.pdf

43 http://newscenter.lbl.gov/2015/08/10/studyfinds-that-the-price-of-wind-energyin-the-united-statesis-at-an-
all-time-low-averagingunder-2-5%C2%A2kwh/.

44U.S. DOE 2014 Distributed Wind Market Report
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Geothermal Market

Nevada has installed the secembst geothermal power generation of any state in the country, and still
has vast resource potential. Through 2014 oved 60W of generation capacity from geothermal had
been installed in the state. This represents 16 fields producing 2.74 milion MWH of power, or
approximately 7.5% of the electricity consumed in the state. Some of these projects were built over 30
years agoand are now coming to the end of their expected project lifespan. There are also more
geothermal projects in development in Nevada than in any other state.

Figurel2: Geothermal Capacity by State as of April 2014
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bS@I RIQal folddré §eytlilermal generation is significant. According to the U.S. Geological Survey
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Tablel5: Geothermal Power Potentiay State'

Identified Resources (MWe) Undiscovered Resources (MWe) | Enhanced Geothermal Systems (MWe)
State N F95 F50 | Mean F5 F95 F50 Mean F5 F95 F50 Mean F5
Alaska 53 236 606 677 1,359 537 1,428 1,788 | 4.256 NA NA NA NA
Arizona 2 4 20 26 70 238 775 1,043 | 2,751 | 33,000 52,900| 54,700 | 82,200
California 45| 2422 | 5,140 5404 | 9282 | 3256 9,532 11,340 | 25439 | 32300| 47,100 48,100 67,600
Colorado 4 8 11 30 67 252 821 1,105 | 2913 | 34,100 51,300| 52,600| 75300
Hawaii 1 84 169 181 320 822 2,027 2435 | 5438 NA NA NA NA
Idaho 36 81 283 333 760 427 1,391 1,872 | 4937 | 47,500 | 66,700 [ 67,900 | 92,300
Montana 7 15 51 59 130 176 573 771 | 2,033 9,000 | 16,100 [ 16,900 | 27,500
Nevada 56 515 1,216 | 1,391 2,551 996 3,243 4,364 | 11,507 | 71,800 | 101,300 | 102,800 | 139,500
New Mexico 7 53 153 170 343 339 1,103 1,484 | 3913 | 35600| 54,400 55700| 80,100
Oregon 29 163 485 540 1107 432 1,406 1,893 | 4,991 | 43,600 61,500| 62,400 | 84,500
Utah 6 82 171 184 321 334 1,088 1,464 | 3,860 | 32,600 46,500 | 47,200 | 64,300
Washington 1 7 20 23 47 68 223 300 790 3,900 6,300 6,500 9,800
Wyoming 1 5 31 39 100 40 129 174 458 1,700 2,900 3,000 4,800
Total 248 | 3,675 | 8356 | 9,057 | 16457 | 7,917 | 23,739 | 30,033 | 73,286 | 345,100 | 507,000 | 517,800 | 727,900

BLKSPGSYy Sttt [Aal s abch@l RIS NE2 2RS NIEISIS NI tIRR REzOG A2y S €
Bulletin, July/August 2015.
BUsSGef 23A 0Lt { dzZNBSe > ddndHighTermapératyie Geatifermal REsGuNsipfhe United

{dFrGSaxze Ci3@BD, U.5.0ESriment af theyInterior, 2008.
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In addition to the USGS market assessment, NREL also calculated the technical potential for geothermal
generation, and the economic potential urmdearious scenarios.

Tablel6: Summary of Geothermal Power Potential in Nevada

Capneity Estimated
Potential Type (IBIW) Investment
Need (millions)

USGS Conventional, identified 1,391 $3,478
NREL Economic Potential — Low 3,841 $9,601
NREL Economic Potential — High 4,242 $10,605
USGS Conventional, undiscovered 4,364 $10,910
USGS Unconventional 102,800 $257,000

These assessments point to a multibillion market potential. For the purposes oSthis; the lower

02dzy R 2F LRGSYGAl t A dentificl fZedar&R And 2he dpler bkadis thel NRELQ & A
GKAIKE aO0OSYINAR2d ¢KAEA AYRAOIGSE GKFG GKS SO2y2YAO
1.4 and 4.2 GW of capacity, representing between $3.5 and $10.6 billion of investment oppdttunity.

Takeaways

Taken together, the ®tire clean energy market SAM could be as high as half a trillion dollars, driven by
enormous utility scale solar potenti@istributed solutions arasmaller share of overall SAM, but still far
greater than current inveshent capacity The market size ofistributed solarfor residential and
commercial isestimated to be $1 billionThe lilding energyefficiency opportunity iestimated to be

over $2 billion of coseffective investmenbpportunities. The Las Vegas enesgydy performed by MIT,

as well as numerous stakeholder interviews indicate that distributed generation and energy efficiency
tend to be more difficult to finance, and investment is well below market potential. Recognizing the large
unmet potential for détributed solutions (primarily solar and efficiency), Navada Green Bank were to
focus onthis market the investment opportunitywould be approximately $3.5 billiawf investment

47 Assumes $2,500/kw install coSeehttp://energy.gov/eere/geothermal/geothermafags
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Chapter 3; The Green Bank Model

Introduction to Green Banks

A Green Binkis a publicor quasipublicinstitution that financeghe deployment ofrenewable energy
energy efficiencyand other clean energgnd green infrastructurgrojects in partnership with private
lenders. GreetBanls are capitalized with public funds, igh are then used to offer loans, leases, credit
enhancements and other financing services to close gaps in the private capital markets for clean energy
projects. GreenBanls typically invest in the project deployment of mature, commercially viable
technobgies¢ not in early stage tech or in clean energy companies. The goalGten Banks to
accelerate the deployment of clean energy by removing the upfront cost of adoption, leveraging greater
private investment in clean energy, and increasing theiefiity of public dollars. Througbreen Bang,
consumers and businesses can install clean energy technologiedittiétito no upfront cost while
reducing energy costand states can meet their public policy objectives to increase the amount of
renewable @ergy generated and consumed in their jurisdictiémd because public dollars are used for
financing, rather than grants, all public dollars aregarved through loan repayment.

GreenBanls and public clean energy financing programs are increasingly oanaross the U.S., as
governments recognize the importance of financing in addition to traditional grant models. Historically,
many governments have supported the adoption of mature clean energy technologies by offering
incentives, rebates, tax credits dother forms of subsidies. These programs have lyegerallyeffective

in improving the economics of clean energy installation (primarily for renewables) and stimulating
demand among consumers.

However, rebate programs have two primasfjortcomingsthat financing can address. The first is that
NEolIGSa ONXrRAGAZ2YIffe 2yfe O20SNJ I avYltf LRNIAzZY
efficiency project, for example, then the customer still must find $13,000 in cash. This requirement for
upfront, out-of-pocket cashis abarrier to adoption. The second problem witbbatesis that they are
expensive, as they are expenditures of taxpayer dollars. To bring clean energy markets to meaningful scale
usingrebateswould require more public expeitdre than isavailableor politically viable. Therefore new

program solutions are needed that address upfront costs for consumers and the expense of public capital.

Barriers to Private Financing

Ideally, private lenders would step in to this market todaycover the remaining upfront cost of clean
energy adoption beyond what is covered by rebates. However, there are capital market inefficiencies and
inherent challenges to financing clean energy thavéheesulted ininadequate investment by private
lenders. And those private lenders that do offer capital typically charge interest rates that are relatively
high and terms that are short. This erodes the economics of a clean energy project, which ideally will be
cash flow positive from day one. Under a cdskwfpositive project, the borrower is able to, on net, save
money every month without paying any upfront casthis kind of cash flow structure is only possible
with loan terms that match the expected lifetime of the projects savings, and with ratesatteat
commensurate with the risk.

Private financing gaps exist for several reasons.

9 Short Track RecorglClean energy technologies are fairly new, so there is little data for lenders
to turn to on project performanceWithout data, banks are left with higtmounts of uncertainty
over how well different types of projects perform and howesftborrowers repay their loans.
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1 Small Projectg Many clean energy projects are small in scaleich means they are not as cest
effective for lendersBuilding efficiencgnd rooftop solar projects amelativelysmall investments
that are geographically disperse, with varying credit among projectakfirs. These types of
investments are relatively expensive to underwrite for a private lender.

1 Lack of Capital Market Liiglity - If a commercial bank provides an energy efficiency loan, it is
unknown to the bank if it will be able to sell that loan to another lender or if it will have to hold
GKFG t2Fy 2y AGa olflyOS akKSSisz Ge&Aiav@thigzLld OF LY
difficulty, because there are highly liquid secondary markets for home and car loans. These kinds
of secondary markets are just now forming for clean energy technologies.

1 OrganizationaBehavior- In order to begin lending into a new market, ankahas to hire new
A0l FFx €SIENY lo2dzi GKS NRAala FyR LINRPOSaasSa 27
kind of project and credit they are willing to lend to. This process takes time, commitment and
money, all of which will only come with aegiter understanding of market potential and risks.

Green Bank Benefits
GreenBanls present numerous possibleenefits in the markets they addresBhese benefits include:

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

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

Figurel3: Reduced Energy Costs through Green Bank ¢timgan

SAVINGS

Utility Bl

Utility Bill

Grid Electricity Solar Financing

1 Preservation of Public CapitaGreenBanis use public capital, but to provide loans and financing,
not grants. Thereforgublic dollarsare preserved through loan repayments. Grd@anks are
designed to earn enough interest to break even (coveirtbperating expenses), so that the pool
of original public funds put into @reen Bankever erodes. Public dollars can be recycled ard re
loaned into the future Green Bank$ave the ability tosell bundled loan portfolios tprivate
lenders(like bank¥and/or to securitize loans (and sell into the secondary market)s allows
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public dollardo come back into new Green Bank projects more quickly than traditional revolving
loan funds which get paid back over the term of the loans

Fgure 14: Hypothetical Green Bank Capital Recycling Médel

Original
Investment
>
Year o: Initial Year 6:
investment Investmentis
leverages fully repaid
private capital First Recycling
B>
Year 6 Year 12:
Fundsare re- Investmentis
loaned, attracting fully repaid
more private capital Second Re cy clin s
>
Year 12 Year 18:

Fundsare re- Investmentis
loaned, attracting fully repaid
more private capital i

§ Private Sector LeverageGreenBankR2 f £  N& 3ISid Y2NB ao6ly3a F2N (K
deployed in ways that leverage greater private investment than traditional programs. Green
Banlsachieve two forms of leverage. FirsiGaeen Banknay provide only a portion of the project
O2ailix 6KAES (GKS LINAGIGS Ay@dSaiz2N O20SNB G(GKS Y
can be as great as 10 private dollars per public dollars.Batldition, becaus&reen Bankiollars
are recycled, that same public dollar will be recycled and leverage more private capital repeatedly.

1 Economic & Job GrowthThe increased investment sparked b§een Bankncreases GDP and
creates jobs. More cin energy adoption means more installers and contractors need to be hired
to actually install the renewable or energy efficiency technology. The renewable energy sector is
alreadyenormous drivingemployment across the country, with solar employment grayvat a
rate 20 times faster than the national rate of job grovith.

1 Market Standardizatiom GreenBanls can help introduce standardized financing practices and
documentation into the clean energy market. Increased standardization is critical for bringing
markets to scale and increasing private investment. Standardized financing means less expensive
underwriting and the easidouild out of secondary markets

1 Market Transparency,Green Bank can be a centralized source of market information that
increases ansumer and business understanding of clean energy opportuniti€ste&n Bank
website can be a hub of information on market basics, help consumers understand different
programs, learn about installers and receive estimates of thwn potential savings

1 Program Coordination GreenBanls can also play an important role of coordinating public clean
energy programs that operatacross different agencies. Oft@ublic programs to support clean

a 5S8S@St2LIYSyG tflys:
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49 (National SoladobsCensus 2014 The Solar Foundatiomé ! O0S & &
http://www.thesolarfoundation.org/nationalsolarjobs-census2014/.
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energy deployment are operating by different public or qyadblic agencies. To ensure those
programs operate at maximum efficiency and create a single point of contact for customers, it
can be beneficial if one agency is tabbed to coordinate and align programs across agencies.

Green Bank Organization

A Green Banks dfectively a public fund used to offer financing and support the growth of clean energy
capital markets. Th&reen Baninstitution that manages the fund is typically directly part of government,
contracted by government, or is a qugmiblic entity. Th&reen BanKund is traditionally capitalized with
public dollars (though other alternative caglitsources can be considered).

Figurel5: Green Bank Basic Flow Chart

The Green Bankthrough government direction and internal govante, determines how the capital
should be investedn the region or statein order to grow clean energy markets and attract private
investment. GreerBanls invest in partnership with private lenders in projedtsnders may range from
local credit uniongand community banks to large institutional investors. For instan€&;een Bankhat

seeks to encourage lending for sindgenily home energy efficiency retrofits may partner with local
lenders who know that community. But ifGreen Bankvants to build avarehouse facility to originate
loans itself, it may seek out an institutional investor to help seed that warehouse. To date the most
successfuGreen Bangor similar clean energy financing programs are ones that actively seek out private
lending partnes. Less robust public financing programs that rely on private lenders to enter the market
without encouragement and engagement (financial or otherwise) are often left with minimal activity.

The structure and ratio of public to private capitak determined through programmatic design and
individual project conditions. GreedBankmanagement works closely with private lenders to understand
their needs and hesitations to entering the clean energy project finance market. That way financing
products can be deghed that specifically address obstacles and allow private investors to move into the
market. GreerBankslook to use as little capital as is needed to diavprivate investment at scale.

Target Markets

GreenBanlks finance the deployment of mature, cleamergy technologies that can support loan
repayments. This includes renewable technologies like solar PV, wind, geothermal, fuel cells-and bio
energy. This also includes a wide range of energy efficiency technologies.Ram@srcould also finance

the dedoyment of micro-grids, energy storageclean transportation infrastructure and smagtid
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