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Presentation Notes
Under the RSCII project team name “Solar Ready II” (SRII), NARC, MARC, MCG, CSG, and nine regional planning councils (RPCs) will expand the proven collaborative approach of the 2012 Solar Ready KC Initiative to a national scale. Each of the nine RPCs will secure commitments from local governments to allow for the swift nationwide deployment of the Solar Ready KC Initiative’s proven techniques, best management practices (BMPs), training materials, and methods. 
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Solar Ready ll: Regional Partners
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Southwest Florida
Regional Planning Council
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Who Are We?
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|00 Consultants

/ offices worldwide
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Company started in Germany – many solar lessons, strategies and best practices were pioneered there. 
Based in Boston
Parent company been around since 1996, US branch is about 4 years old


Solar Ready: Technical Assistance

. One to One pel Regional
“ Assistance * Workshops
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Overview of Solar Markets
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Solar Technologies

Solar Photovoltaic (PV) Solar Hot Water Concentrated Solar Power
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While there are a wide variety of technologies currently on the market, the three most common technologies are Solar Photovoltaic, Solar Hot Water or Solar Thermal, and Concentrated Solar Power. 

Solar Photovoltaic, commonly referred to as Solar PV, uses panels made of photovoltaic cells that converts energy from the sun to electricity. Solar PV is a modular technology that can be sized to power a single home to an entire office building or industrial facility. Its flexibility and relative simplicity has made it the most popular option for solar energy production today. 

Another common technology, solar hot water or solar thermal, harness the sun’s thermal energy to heat water or another substance, such as an anti-freeze, which is made available to satisfy hot water or space heating and cooling needs for residential, commercial, or industrial facilities. 

Concentrated Solar Power (CSP) systems use mirrors to focus light and heat a contained substance such as molten salts or water to create steam. These mirrors may be arranged as a trough, focusing the light on a substance travelling through a tube, or as a dish focusing the light on a single point. The heat from that substance is harnessed to drive a mechanical engine, which subsequently drives an electric generator. Unlike Solar PV systems, CSP systems are for the most part only commercially viable on a large scale, typically for large industrial facilities or as a wholesale electricity generator for utilities larger than 100 MW in capacity. 


Solar Technologies

Solar Photovoltaic (PV)
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Although all of these technologies have their merits, this lesson and the other lessons in this series will be geared towards Solar PV technology. Lets take a closer look at the technology itself and the different components


Some Basic Terminology
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Solar PV panels or modules are made up of individual photovoltaic cells


Some Basic Terminology

Array
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These panels can be combined together to create an array


Some Basic Terminology

Production
Kilowatt-hour (kWh)

Capacity / Power
kilowatt (kW)
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The panels themselves are measured in their power, or capacity rating. This rating comes in the forms of watts. The total capacity rating of an array will typically be presented in the form of kilowatts, or thousands or watts, or for large installations in megawatts, or thousands of kilowatts. 

As sunlight hits the photovoltaic cells, these cells produce electricity. The amount of electricity that the system produces over a period of time is measured in watt-hours, or more commonly in kilowatt-hours. You may recognize this metric from your electric bill that you receive every month.


Some Basic Terminology

N .‘
A Residence ' Factory
ﬁ 5 kW m | MW+

g
Office " Utility
50 — 500 kw 2 MW+
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Presenter
Presentation Notes
Because solar is a distributed resource, it is highly scalable and communities can influence and use their solar resources accordingly. 

Jayson

Throughout this series we will often refer back to the capacity and production of a solar PV system, particularly when looking at market factors such as the installed base, installation costs, and how we define policies and incentives. To give you a better sense of scale, lets look at what the typical solar PV capacity requirements are for different use cases. 

A residential installation will typically be within the single kilowatt range. Offices can vary significantly depending on the energy needs and available space, where we can see systems from the tens to hundreds of kilowatts of capacity. Large industrial facilities will often install systems in the megawatt range thanks to higher energy needs and more available space. Finally, a project developed for the purposes of selling electricity back to the utility will usually be in the multi-megawatt range.




Solar Development in the US

In 2013, the US solar industry installed

131,000 new solar installations
of which

94% were residential projects
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World Solar Market

Top 5 Countries Solar Operating Capacity (2013)

Germany ® Germany
26 % ® China

ltaly
m USA
Spain
Rest of World
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Thanks to these benefits, we have seen some adoption of solar in the US market. When we look at the total installed solar capacity in the top 5 countries we see that the US is currently third with 7.2 percent of the market, which many would consider to be relatively strong.


Global Solar PV Capacity
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The US is actually a net solar exporter.  Net solar exports totaled $723 million in 2009, according to SEIA and GTM Research.  This is more than the GDP of some developing countries.

The Solar Energy Industries Association has been tracking the growth of the industry for several years now and found that the solar industry has grown 300% from 2006 to 2010. It went from being a $1.5 billion industry in 2006 to a $6 billion industry in 2010.  It is big business and means business – attracting billions in venture capital each year.  

The solar industry has become the fastest growing energy sector and one of the fastest growing industries in any sector across the U.S.



Global Market & Module Prices

160

140

120

100

$IW 80

60

40

20

€10¢
¢10¢
110¢
0T0¢
600¢
800¢
£00¢
900¢
S00¢
¥00¢
€00¢
¢00¢
100¢
000¢
6661
8661
L661
9661
5661
661
€661
661
1661
0661
6861
8861
L861
9861
G861
861
€861
(861
1861
0861
6461
8L61
LL6T
9/61
Sl6T

Powered by

Shot

U.S. Department of Energy



US Solar Market

US Installed PV Capacity (MW)
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Falling PV Prices
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US Average Installed Cost for Behind-the-Meter PV

/ I
Price in 2013 is

almost half of what
it was in 2009
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Tracking the SunVIl:The Installed Cost of Photovoltaics in the US from 1998-2013 (LBNL); Solar
Energy Industries Association Solar Market Insight Q2 2014



The Cost of Solar in the US

Comparison of US and German Solar Costs
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The Cost of Solar in the US
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Solar Soft Costs

Other Paperwork
Permitting & Inspection
® Financing Costs

® Customer Acquisition

M Installation Labor
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US Solar Market

Installed Capacity (MW) 2013
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Total installed U.S. capacity in 2013 was 12,120.1
Florida installed capacity in 2013 was 1563.1


Arizona Solar Market

Cumulative Installed Capacity
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Arizona Solar Market

Arizona UsS
HT
EERE T

166.9 39

watts per person

watts per person
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http://cleantechnica.com/2013/06/25/solar-power-by-state-solar-rankings-by-state/

Solar Job Growth

Solar Job Growth in the US
200,000

180,000
160,000
140,000
120,000
100,000

80,000

60,000

40,000 /
O 1 I I I I I I I I ]

2006 2007 2008 2009 2010 2011 2012 2013 2014

. SEIA

Estimates

. The Solar
Foundation

Powered by

Shot Source: SEIA Estimates (2006-2009), The Solar Foundation’ s National Solar Jobs Census 2014 26
U.S. Department of Energy (2014), The Solar Foundation’ s National Solar Jobs Census 2014 (2011-2014).



Solar Jobs in Arizona

In 2013, Arizona had

8,558 solar jobs

ranking

2" in the nation
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But declining growth- lost over 1,000 jobs over 2013. down 13% compared to california’s 8 % growth (#1)

Update with solar foundation AZ analyis


Solar Economic Growth
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The US is actually a net solar exporter.  Net solar exports totaled $723 million in 2009, according to SEIA and GTM Research.  This is more than the GDP of some developing countries.

The Solar Energy Industries Association has been tracking the growth of the industry for several years now and found that the solar industry has grown 300% from 2006 to 2010. It went from being a $1.5 billion industry in 2006 to a $6 billion industry in 2010.  It is big business and means business – attracting billions in venture capital each year.  

The solar industry has become the fastest growing energy sector and one of the fastest growing industries in any sector across the U.S.


http://www.seia.org/research-resources/us-solar-market-insight

Benefits: Stabilize Energy Prices

Average Arizona Electricity Prices (1990-2012)
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Benefits: Valuable to Electric Grid

" Avoided Energy Purchases
" Avoided T&D Line Losses
* Avoided Capacity Purchases
* Avoided T&D Investments

" Fossil Fuel Price Impacts

= Backup Power
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Value of Solar

BENEFITS AND COSTS OF DISTRIBUTED PV BY STUDY

In many cases the value is greater than the retail rate
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B DPV Technology
I Grid Support Services
M Solar Penetration Cost
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PURPA guarantees interconnection at avoided cost (wholesale rate)
Net metering applies a higher rate (retail rate)
No thought as to what the rate should be



Scales: | Megawatt
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Throughout this series we will often refer back to the capacity and production of a solar PV system, particularly when looking at market factors such as the installed base, installation costs, and how we define policies and incentives. To give you a better sense of scale, lets look at what the typical solar PV capacity requirements are for different use cases. 

A residential installation will typically be within the single kilowatt range. Offices can vary significantly depending on the energy needs and available space, where we can see systems from the tens to hundreds of kilowatts of capacity. Large industrial facilities will often install systems in the megawatt range thanks to higher energy needs and more available space. Finally, a project developed for the purposes of selling electricity back to the utility will usually be in the multi-megawatt range.




Solar Market: Trends

Stage 2
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Even with the plummeting prices, it is still more expensive to produce electricity from solar in many parts of the country than it is to produce electricity from fossil fuels. We are in what we currently consider to be stage one of the market where the cost of generate solar is more expensive 


Solar Market: Trends

(£ )

A policy driven market designed to mitigate

costs and increase the value of solar production
\_ J
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Shot Source: Solar Electric Power Association
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It is for this reason that we still consider the solar market to be a policy driven market, where the goal is to mitigate upfront costs through smart policy and increase the value of solar production through incentives


Agenda

Solar Market Drivers and Finance Landscape
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A Policy Driven Market

Federal

State

&
Utility
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Investment Tax Accelerated :
: o Conservation
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Renewable
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Standard

Solar Access
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Policies and incentives are implemented by a wide variety of public and private entities, including federal governments, state governments, and utilities. We’re going to spend the rest of this session discussing a few of these policies and incentives.


The Current Financing Landscape

Direct
Ownership

Third-Party
Ownership
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While there are may different ownership structures for a solar installation, we will cover the three most basic today – direct ownership, third party ownership, and community ownership.


Direct Ownership

i
Hm,, o

customer Utility
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Presentation Notes
Direct ownership is a simple concept – the customer purchases the installation upfront either with cash or by some sort of debt option. For homeowners, this could be a home equity loan or an unsecured loan. For local governments, this could be a bonds.


Direct Ownership: Equation

Cost

+ |nstalled Cost
+ Maintenance

= Direct Incentive
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Benefit

+ Avoided Energy Cost
+ Excess Generation

+ Performance Incentive



Direct Ownership: Benefits

Upfront Cost High

O&M Costs Yes
Electricity Costs None
Development Risk Yes
Performance Risk Yes

Difficulty Complex

Value to Customer Higher ROI for Customer
Availability Everywhere
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Third Party Ownership

V.

—
Customer Developer

| Power Purchase Agreement .



Third Party Ownership: Equation

Cost Benefit

4+ PPA or Lease + Avoided Energy Cost
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Third Party Ownership: Benefits

Upfront Cost
O&M Costs
Electricity Costs
Development Risk
Performance Risk
Difficulty

Value to Customer

Availability
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High
Yes
None
Yes
Yes
Complex
Higher ROI for Customer

Everywhere

Third Party Ownership

Low to None
No
Predictable Payments
No
No
Easy
Shared Benefits

Only in some states



Third Party Ownership
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As you can see by this graph, the popularity of the third-party ownership option has been increasing in many states.



Third Party Ownership: State Policy

l Third Party Ownership is not always available |

e

. Authorized by state or otherwise currently in use, at least in certain jurisdictions within in the state )
. . . . . @@ - Puerto Rico
. Apparently disallowed by state or otherwise restricted by legal barriers N

Status unclear or unknown




Third Party Ownership: Cost

Weighted Average Cost of Capital
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DOE WACC Targets

12.0% }
10.0% M-
- .\.\
8.0% ¢ .!..\,a
6.0% 1

"{!" ““E--u
4.0%1 ~o

ROADMAP TARGET
2.0%t

AVERAGE COST OF CAPITAL (%-REAL)

0.0% +—

2012 2013 2014 2015 2016 2017 2018 2019 2020
YEAR

= CURRENTTRAJECTORY M REALIZABLE MEDIUM UNCERTAINTY
== ROADMAP LOW UNCERTAINTY

Powered by

Shot Source: National Renewable Energy Laboratory (NREL) 2013

U.S. Department of Energy



DOE WACC Targets

CURRENT
TRAJECTORY 2020 ROADMAP 2020
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Over 20 years Loans can beat PPA

CASH PURCHASE $0-DOWN LOAN $0-DOWN LEASE/FPA

Turnkey installation with no money
down and immediate savings. The

solar company owns and maintains
the solar panel system, but you get
the electricity.

Mo money down, often a reduced
monthly bill and own it outright after
loan term. Get the same rebates and
incentives as cash purchase without
the upfront cost.

Pay an installer for turnkey installation,
get much of it back in the first year
through rebates and tax credits.
Benefits generated by offsetting your
electric bill and receiving incentives.

$0 payment $180 .ot $170 4 ment
$18r000 Net Cost $O g;st;of-l’ocket $O gzst;of—l’ocket
2,400 Fre 200 Zrrecne 360 Tt
$42,000 e $16,000 25 $5,800 210w
6.9 Years Payback Immediate Payback Immediate Payback
$40k 40k $40k
$20k $20k $20k

S0k

$-20k

20yrs

Your Estimated Savings
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LCOE of Loans vs. PPA

LCOE for Residential Solar PV based on Financing

$0.30
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Additional Local Benefits

Local Ownership Means More Jobs & More Local Economic Impact

Job Impact of Local Ownership Economic Impact of Local Ownership

o}

Lotal Self-Reliance

Source]National Renewable Energy Laboratory

Bl Absentee-owned | Locally-owned (low) [ Locally-owned (high)
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Barriers

" Ongoing tax discussions in AZ for TPO
systems

— Department of Revenue —Tax on 20% of
depreciated cost of equipment

— Pending lawsuit

* Home Value and Solar Systems

— Studies link increase values with owned systems
— Less clear for TPO

= Salt River Project Demand Charge

eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee



Agenda

Welcome & Introductions

Overview of Solar Markets

Solar Market Drivers and Finance Landscape
Why Lend for Solar?

Current Solar Financing Options

Discussion
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Lending for Solar

Is lending for

different from lending for
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Why Lend for Solar?

Benefit

{Generates} + Avoided Energy Cost

Savings

Generates ) T Performance Incentive
Revenue
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Solar = Positive Cash Flow

Estimated Cumulative Cash Flow from a Hypothetical 5 kW Project
$20,000.00 -

$15,000.00 -
$10,000.00 -
$5,000.00
$-
$(5,000.00) -
$(10,000.00) -
$(15,000.00) -
$(20,000.00) -
$(25,000.00) -
$(30,000.00) -
$(35,000.00) -

Year

= Cumulative Cash Flow (Retail Electricity) ®m Cumulative Cash Flow (PV Project w/ Debt)
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Growing Market Opportunity

US Annual PV Installation Capacity
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Customers Want Solar

| 31,000 new solar installations in 201 3
94% were in the residential market

Total market size valued at $13.7 Billion
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New Lending Product Opportunity

Fewer than 5%

of the

6,500 banks in the US

are

actively financing solar PV projects
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Presenter
Presentation Notes
MA - $475 million in 2012. 17 lenders out of 22 listed uncertainty with the benefits and risks of the technology as a major barrier to lending


Why Lend for Solar?

4 )
Local lenders have the opportunity to provide

many of the benefits of third party ownership

with fewer drawbacks
\__ y,
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Why Lend for Solar?
I T pre—ry

Upfront Cost High Low to None
O&M Costs Yes No
Electricity Costs None Predictable Payments
Development Risk Yes No
Performance Risk Yes No
Difficulty Complex Easy

Value to Customer Higher ROI Shared Benefits
Availability Everywhere Only in some states
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Why Lend for Solar?
I T pre—ry

Upfront Cost Low to None
O&M Costs Yes

Electricity Costs Predictable Payments
Development Risk Yes

Performance Risk Yes

Difficulty Complex Moderate Easy

Value to Customer Higher ROl = Moderate  Shared Benefits
Availability Everywhere

Shot

U.S. Department of Energy



Agenda

Current Solar Financing Options
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Loan Options

" Solar specific (2.5-8%)
"= Title | HUD (3-9%)
* Home equity loan (4.5%+)

* Home equity line of credit
(4.5%+)

= On-bill (3%)
= PACE (5-8%)
= Commercial loan (3.25-6.85%)

eeeeeeeee
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Process

Loan

Customer Approval Aggregation/

Warehousing Securitization

Servicing

Acquisition and
origination

.. SunShot

U.S. Department of Energy



Value Chain for Solar Loans

® |nstallation

= Operations and Maintenance
— Bundled within the loan (Mosaic, Dividend Solar)
— Responsibility of system owner (Admirals, PACE)
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Challenges to lending to Solar PV asset class

* Lack of historical performance and credit data

= Regulatory treatment of solar loans
— Tax deduction if home equity loan
— PPA is off-balance sheet

= Complications with the characterization of solar
assets as fixtures versus personal property

= Rights of secured lender in foreclosure situations
= Experience

* Longer amortization schedules

Powere d by
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Examples

Between October 2013 and October 2014 at
least nine new solar-specific loan programs

were announced and several more have begun
operations.

* Admirals Bank; Digital Credit Union (with SunPower and
Sungage); Dividend Solar; Lightstream; Mosaic; OneRoof
Energy; SolarCity; Sungage Financial; W] Bradley (with
SunEdison)

eeeeeeeee
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Admirals Bank

Secured

= Up to $25,000

= Up to 20 year term

* Fixed rate 4.95% - 9.95%

AD IHALS = Secured by It or 2" position
F— BAN K lien

Unsecured
= Up to $15,000

= Up to 10 year term
" Fixed rate 9.99% - 11.99%
" Bridge loan

eeeeeeeee
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Presenter
Presentation Notes
In 2012 Admirals Bank created its Solar Financing Step Down program
Sponsored 2012 Solarize Mass towns (Millbury, Sutton)  
Presented at multiple events for Solarize CT and Solarize MA
Worked closely with Solarize Durham in 2012 which installed over 1000kw and had 117     installations, no other town have come close to matching that volume. 
 Assisted in the Launch of Solarize Asheville NC in August of 2013
 Financed over $24,000,000 in residential solar over the past 2 years
 April of 2013 Admirals Bank creates its  Admirals Alternatives Division 
 Have 25+ years of solar experience employed within the division 



National Bank of Arizona

* Funded through APS
and SRP Customers

» Home Performance with
EnergySTAR program

— EnergySTAR audit
required
» Secured and unsecured Natlonal Bank
loans for 24-120 o F e o A
months

= Maximum $15,000
(SRP)

eeeeeeeee
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Presenter
Presentation Notes
Projects unsecured: 5,000-9,999 or 10,000 or more 24-60, Secured: 60-120 

SRP unsecured: projects 5-15K, 24-60, secured- 60-120


B
SunPower Loan Program

* Panel manufacturer
partnered with Admirals

= Up to $60,000 dollars
for 5-20 year terms

= Preferred interest rates .
from Admirals S U N POWE R
= Bundled with 25-year
performance guarantee

and warranty

eeeeeeeee
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Presenter
Presentation Notes
http://www.admiralsbank.com/news/press-releases/admirals-bank-and-sunpower-finance-home-solar-systems

http://www.sunfirstsolar.com/about/sunpower-elite-dealer/


Unsecured Loan: Example

= | ow to middle income
= Up to $10,000
= Up to 7 years

3% Citizens Bank- N
= Fixed rate 5-6%

" Bridge loan
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Presenter
Presentation Notes
Citizens Bank of Oneonta NY partnered with Solarize Madison to offer financing for solarize program


HUD Energy Efficient Mortgage

" The dollar amount of cost-
effective energy
improvements, plus cost of
report and inspections, or

" The |lesser of 5% of:

— The value of the property, or

— | 15% of the median area price
of a single family dwelling, or

— 150% of the conforming
Freddie Mac limit.
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Title | Home Improvement Loan

Maximum Loan Amount:
= Single family house - $25,000.

= Multifamily structure - an average

. : SMENT o
of $12,000 per living unit, up to a ézq‘ A
total of $60,000. f III %
Maximum Loan Term: f_ | * P
2 =
= 20 years. 933, &
073430 N:d%

Loan Security: Over $7,500 must be
secured by a mortgage or deed of
trust on the property.
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HUD FHA PowerSaver

" For single family homes

= Up to $25k for terms of
|5 (or in some cases 30)

@' years

PO_ Loan" . |,cerest rates between 5-

HUD Approved FHA PowerSaver Lender 7% and secured b)’

mortgage or deed
= || participating lenders
= Available through 5/4/2015
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SolarCity MyPower Loan

" 4.5% over 30 years

= Customer takes the 30%
federal tax credit

. "= Monthly payment based on
SOlafCIty amount of energy the system
produces

= Offered in Arizona, California,
Colorado, Connecticut, Hawaii,
Massachusetts, New York and
New Jersey

eeeeeeeee
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B
Mosaic Home Solar Loan Program

* Crowdfunding provider

= Up to 20 year terms
with no money down

" Integrates ITC into loan
payment

* Bundled with Enphase

MOSAI C O&M package

" Interest rates vary

= Nationwide online
portal

eeeeeeeee
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Presenter
Presentation Notes
http://www.pv-magazine.com/news/details/beitrag/mosaic-introduces-solar-loans_100015401/#axzz3RMEWVJaQ 


Lightstream Home Improvement Loan

= Division of Suntrust

* Unsecured home
improvement loans for
energy projects

= Up to $100,000
| Ter'ms up to 7 years — LIGHT-ST-HEAM

= Rates from 4.99-9.24%

= Some loans available for
small business

= Nationwide

eeeeeeeee
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B
GreenSky Home Improvement Loan

* Online credit provider

* Unsecured home
improvement loans for
range of credit scores

= Rates begin at 3.99%
" 6-144 month terms

= No income verification
for up to $25,000

eeeeeeeee
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Presenter
Presentation Notes
http://www.greenskycredit.com/markets-we-serve/
EnergySage


Digital Federal Credit Union

= Up to $50,000 dollars

= Separate no interest

loan for tax credit
= Second full-term loan r. /
= $100 million dollar LY
facility for residential BANKING — THE DCU WAY

solar

= Nationwide for
members

eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee


Presenter
Presentation Notes
http://www.aurora-energy.com/wp-content/uploads/2013/09/SPR_DCU_solar_loan_fact_sheet.pdf


B
Empower Loan

= Enables institutional
investors to access
residential solar market

— Climate Bonds Initiative
" Direct lending service
* No money down
= Rates begin at 6.5%

" Bundled with |5-year
production guarantee,
warranties and monitoring

= Nationwide online intake
platform
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Presenter
Presentation Notes
http://www.sunfirstsolar.com/about/sunpower-elite-dealer/.pv-magazine.com/news/details/beitrag/us-home-solar-loans-at-65_100016335/#axzz3RMEWVJaQ



Qualified Energy Conservation Bonds

= QECBs are similar to Build America Bonds
(BABs)

= |nterest on QECB:s is taxable but the federal
government offers a direct cash subsidy to the
bond issuer to subsidize the interest costs.

— Subsidy of 70% of the Qualified Tax Credit Bond
Rate
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eeeeeeeeeeeeeeeeeeeeee



Qualified Energy Conservation Bonds

= Reduce energy consumption in publically
owned building by at least 20%

" [mplement green community programs
* Rural development

= Renewable energy facilities (wind, solar,
biomass)

" For certain mass commuting projects

" | ocal governments and municipalities with
100,000 or more in population

eeeeeeeee



Qualified Energy Conservation Bond

Qualified Energy

eo Conservation Bond

W =

US Treasury Local Gov

annual
coupon
0
afga O
interest

cost

Bond Holders
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Presenter
Presentation Notes
The third federal incentive we will talk about today are Qualified energy conservation bonds, or QECBs. These are a form of tax credit bond eligible for energy efficiency and renewable energy projects. [Explain how it works]


Arizona QECB Allocation

» $67,436,000 allocated
= $16,023,804 issued (23.76%)

= $51,412,196 remaining
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Learn More

EPC QECB Guide | guaurien  ~ EPC

ENERGY
CONSERVATION

* Monthly updates BONDS
(QECBS)
to QECB
utilization and case
studies

Mothing contaimed in this issue paper should be construed or relied upon 25 lagal advice. Instead, this issue paper is infended as a general
ntroduction to the subject of the use of qualified energy conservation bonds to fnance ensrgy and mass wansit projects, from which better
informed requasts for advice can be formulated.

mSCmMJDDlsdm To ensure compl noemthm]nmmm( mlpnsen y the TRS, we inform you thatany U5, federal tax adwice

conmained in this document, smared, 15 0ot intended or WIMTeR 1o be used, and camnot be used. for
ﬂlepurpnse ﬂamﬂ.mg enalties und.enhe]mmlRemnCm.‘e GJJ romoting. marketing, or recommending fo another party amy
‘ransaction or matter that is contained in or accompanying this document.
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NREL Solar Access to Public Capital Working Group

" NREL Solar Access to Public Capital %=
(SAPC) working group =i N R E L

NATIONAL RENEWABLE ENERGY LABORATORY

— Developed standard residential lease and
commercial power purchase agreement
(PPA) contracts

— Working Group
* PV project development standards
» Unofficial ratings guidance for rating agencies

e Collecting performance and credit data
— Technical Reports and Analysis

https://financere.nrel.gov/finance/solar_securiti
zation_public_capital_finance
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https://financere.nrel.gov/finance/solar_securitization_public_capital_finance
https://financere.nrel.gov/finance/solar_securitization_public_capital_finance

SAPC Analysis

= Master Limited
Partnerships

= Real Estate Investment
Trusts (REITs)

* YieldCos
= Solar Securitization
" Securitization Library:

https://financere.nrel.gov/fi

hance/content/securitizati
on-library
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Renewable Energy Finance

Solar Securitization:
A Status Report

Value Proposition

The U S. solar industry is an $11 5 billion market' with
over 360,000 systems m place * Securitization of the cash
flows associated with distributed solar systems (ie, those
serving residential and commercial customers) represents
an emerging investment opportumty for institutional
mOney managers

Background

Every day, more energy falls on the United States—in the
form of sunshine—than the country uses in an entire year

Phatavaltaic Solar Ressurce of the United States.

; Al

Figure 1. US. solar energy intensity*

The ability to convert solar energy into cost-effective
electricity via photovoltaic (PV) technology has been
refined over the last 30 years.* Since 2000, the cost of
installing a PV system has declined by 6%—7% per year
due to improving conversion efficiencies, manufacturing
economies of scale, and deployment advancements
adopted by the industry.*

Over that same time period, annual depleyment grew
dramatically from roughly 700 to 90,000 installations per
year.? The industry is currently on pace to install one PV
system every four minutes *

Continued Industry Growth and Cash Flows
The U.S. Department of Energy’s (DOE) Sunshot Initiative
has targeted an additional two-thirds cost reduction by
2020 and set a goal of solar energy production fulfilling
14% of total U.S. electricity needs by 2030, up from less
than 1% currently.” Meeting this generation target will
require sustained growth of 25% per year, consistent with
near-term independent projections.”

100,000

M Non-Residential
W Residential

80,000 —

60,000

40,000

Annual PV Systems
Installed

20,000

0

2000 2002 2004 2006 2008 2010 2012
Flgure 2. Distributed solar systems installed (2000-2012)

Improving economics, n part driven by lower cost

of capital, and strong demand due to state Renewable
Portfolio Standards (RPS) and customer desire for clean
energy will help drive that growth. RPS programs—which
require increasing levels of renewable energy generation
in the electricity mix—are currently instituted in 29 states
and Washington, D.C."

The capital mvestment to construct a solar system is
generally repaid though a lease or power purchase
agreement (PPA) contract At present, cash flows from
these contracts represent roughly $93 million per year in
the United States '*

NREL s a national laboratory of the U.5. Department of Energy,
Office of Energy Efficlency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.



https://financere.nrel.gov/finance/content/securitization-library
https://financere.nrel.gov/finance/content/securitization-library
https://financere.nrel.gov/finance/content/securitization-library

oSPARC

= Open Source Performance
and Reliability
Clearinghouse

= http://www.sunspec.org/osp
arc/

" a nationwide network of

solar PV power plants that
S U n S DE C report daily in orFIer to
B e T e answer the question of how
solar PV performs over the
long term
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http://www.sunspec.org/osparc/
http://www.sunspec.org/osparc/

Learn More

Local Lending for Solar PV

A guide for local

November 2013

governments seeking to 0,8, LOCALLENDING FoR SOLAT PV

.... A GuIDE FOR LocaL GOVERNMENTS SEEKING
e TO ENGAGE FINANCIAL INSTITUTIONS

engage financial institutions.

www.solaroutreach.org
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Learn More

NREL Analysis

Analysis and overview of
banking and lending
opportunities for US Solar
PV market.
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2.:NREL
et s B

Banking on Solar:

An Analysis of Banking
Opportunities in the U.S.
Distributed Photovoltaic Market

David Feldman and Travis Lowder
National Renewable Energy LaDO.raIOJ’}"

This report is available at no cost from the National Renewable Energy

Technical Report
NREL/TP-6A20-62605
Movember 2014

Contract No. DE-AC36-08G028308
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