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Solar power is the cleanest and most abundant renewable 
energy source in the world1. Photovoltaic (PV) technology 
harnesses	sunlight	to	generate	clean,	cost-effective	electricity	
that powers devices, homes, and businesses, and supplies 
electricity to the grid.

The global solar energy market is expected to exceed $180 
billion by 20212. The market has been characterized by 
rapidly advancing technology, shrinking costs, and increasing 
demand across geographies. Since 2011, the average price 
of a completed PV system has dropped by roughly 30 
percent due to innovations in material, manufacturing, and 
installation technology3.

Average daily insolation in the United States ranges from 
3.5 kWh/m2/day in the Northeast and upper Midwest to 8.5 
kWh/m2/day in the Southwest4. 

Even in the Northeastern US, average daily insolation 
exceeds that of Germany, the world leader in overall installed 
PV capacity. It is estimated that the United States solar 
market will grow by 119 percent in 2016 to reach $75.2 
billion5. 

The extension of the Solar Investment Tax Credit (a 30 
percent federal tax credit for solar systems on residential and 
commercial properties) at the end of 2015 has enhanced 
solar’s domestic growth by providing certainty to project 
developers and investors alike. Solar is at grid parity—as 
cheap as conventional electricity –in 34 states and growing. 
The US is poised to overtake Japan this year as the world’s 
second largest solar market behind China6.

I. 
WHY SOLAR? WHY NOW?

1 Energy.gov Top 6 Things You Didn’t Know About Solar Energy
2 Wintergreen Research: Solar Panels: Market Shares, Strategies, and Forecasts, Worldwide, 2015 to 2021
3 SEIA Top US Corporate Solar Users
4 Energy.gov Solar Power Technology Assessment
5 SEIA Solar Market Insight
6 2016 Global PV Outlook
7 NREL Solar GIS Data
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The United States has some of the world’s richest solar resources. Here, the National Renewable 
Energy Laboratory compares US solar potential to that of Germany, the world leader in overall 
installed PV capacity7. 
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Solar panels on the market today are designed to withstand 
extreme weather and generate reliable electricity with minimal 
maintenance or upgrade expenses for 25 to 40 years8. In the 
US and elsewhere, R&D initiatives are further accelerating 
innovations in solar technology and measurability. The 
US Department of Energy’s SunShot Initiative aims to 
“aggressively	advance	PV	technology	by	improving	efficiency	
and reliability and lowering manufacturing costs.”9

Just as solar PV technology has made enormous progress 
over the past few decades, so has the ability to identify, 
evaluate, and model panel degradation and solar irradiation 
in order to reliably predict a system’s performance. The 
National Renewable Energy Laboratory (NREL) states that 
the average PV degradation rate today is less than .4%10. 
This means that a solar panel manufactured today 
should be producing at least 92% of its original power 
in 2036.

Assuming a well-equipped site and a high quality solar 
facility,	the	main	variables	that	affect	a	solar	system’s	energy	
production are weather and solar radiation levels. Because it 
is impossible to predict with 100 percent certainty the amount 
of solar radiation that will hit a facility over a period of time, 
probability levels are used to estimate the production of an 
array. If a solar array has a P90 production level of 600 kWh, 
this means that on any given year there is a 90% chance that 
the system’s production will be at least 600 kWh.

Sophisticated PV analysis software is now available to 
solar developers, owners, and investors alike. Services 
such	 as	 kWh	Analytics	 cater	 specifically	 to	 solar	 investors	
by aggregating and benchmarking solar asset 
performance information to enable project due diligence.

II. 
A RELIABLE AND MEASURABLE TECHNOLOGY

8 NREL Solar Degradation Rates: An Analytical Review
9 Energy.gov PV Fact Sheet
10 Lifespan of a Solar Panel
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NREL performed a meta-analysis of studies examining the degradation rates of various PV panels.

Median:    0.5% / year

Average:   0.7% / year

Number of reported rates: 1751
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III. 
NON-RESIDENTIAL SOLAR: BURGEONING DEMAND

American homeowners’ demand for residential solar 
panels has skyrocketed in recent years. At the same time, 
commercial,	 non-profit,	 institutional,	 and	 governmental	
entities are increasingly opting for solar in order to meet both 
fiscal	and	sustainability	goals.	

In the northeastern region of US alone, there exists an 
estimated $67.5 billion worth of rooftop project development 
opportunities to host mid-size solar installations11. In the 
state of California, the non-residential solar market grew by 
45% from 2014 to 201512 as demand increasingly emerges 
outside of state-incentive-driven opportunities.

Financial innovation in recent years has diminished the risks 
associated with non-residential entities going solar. A non-
profit	organization	may	install	a	PV	facility	on	their	property	
without owning and operating the system themselves. The 
value proposition for these entities is clear: historical trends 
suggest that electricity prices will rise 2.5 to 5 percent every 
year13. Returns from a solar PV system come in the form of 
non-taxable savings over the long term as well as income 
generated	 from	 the	 incentive	 programs	 offered	 in	 several	
states.

11Wiser Capital Northeast Market Study
12 https://www.greentechmedia.com/research/subscription/u.s.-solar-market-insight
13 EnergySage Solar Returns



008.© Open Energy 

IV. 
UNLOCKING POTENTIAL: THE INVESTMENT OPPORTUNITY

While going solar is a ‘no-brainer’ for many non-residential 
entities, lack of access to capital often proves to be a barrier. 
A	large	public	school	might	wish	to	avoid	utility	inflation	(over	
the past 20 years, electricity prices have risen between 2.5% 
and 7% yearly14) and possess a roof that is well-equipped 
host a PV system, but lack the upfront funds necessary for 
installation.	A	robust	financing	infrastructure	will	be	essential	
to meeting the demand for non-residential solar energy 
projects going forward.

For knowledgeable investors seeking long-term, reliable, 
and risk-adjusted returns, non-residential solar is quickly 
proving to be an attractive investment asset class. Once a 
solar PV facility is installed, it will generate consistent and 
reliable electricity for up to 40 years with minimal additional 
costs15.

The predictable nature of solar PV facilities makes it possible 
for credit-worthy entities such as a Fortune 500 
company, a university, or a municipality to purchase 
solar	power	at	a	fixed	price	and	on	a	long-term,	contracted	
basis. This makes for a simple and attractive underwriting 
process.

Non-residential solar is distinguished by its insulation from the 
fluctuations	 that	characterize	 traditional	energy	production.	
Because solar energy is used to produce electricity, it is 
characterized by relatively inelastic demand and a lack 
of market correlation16. This rings true for the renewable 
energy sector in general. The WilderHill New Energy Global 
Innovation Index (NEX) is made up of approximately 100 
companies whose main goal is the production, use and 
increased	efficiency	of	renewable	energy.	A	recent	study	by	
EY study points out that there is relatively no correlation 
between the NEX and the S&P 500 index17.

Furthermore, solar is resilient against the oil market in 
particular because the two are not comparable. While oil 
is primarily used for transportation, heating, and chemical 
production, PV solar generates electricity. According to 
the US Energy Information Administration, petroleum was 
responsible for just 1 percent of electricity generation in 
201418. Of that 1 percent, oil’s fuel cost of production was 
almost double that of solar.

14 EnergySage	Utility	Inflation
15 Fraunhofer ISE Photovoltaics in Germany
16 EY Renewable Energy Assets
17 EY Renewable Energy Assets
18 Energy Information Administration Electricity Generation
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While non-residential solar is an emerging asset class, 
new	 technological	and	financial	 innovations	are	supporting	
individual and institutional investors looking to evaluate 
opportunities in a familiar way. Just as with traditional project 
finance,	investors	can	rely	on	rating-based credit scoring, 
cash flow based underwriting, legal and engineering 
due diligence, institutional loan servicing, and real 
time performance of underlying assets	when	financing	
a non-residential solar project.

Non-residential solar investing is distinct from small and 
medium-sized enterprise lending. Lenders invest not in a 
business or organization, but in a performing asset: the solar 
PV facility producing power. The solar PV facility is held by 
a special purpose entity (SPE), a limited liability company 
created	specifically	to	hold	the	asset.	This	converts	the	facility	
into what can be understood as a miniature power plant.

The loan is then repaid through the solar facility’s sale of 
power,	under	a	Power	Purchase	Agreement	 (PPA)	 (defined	
below) and through government incentives awarded to the 
facility. Most solar loans are secured via a senior lien against 
the membership interest in the SPE. Generally, the value of 
the system far outstrips the value of the loan.

Under a Solar Power Purchase Agreement, a solar 
developer installs panels on an entity’s property at no cost 
while the entity agrees to purchase the power produced at 
an	 agreed-upon	 rate	 over	 a	 period	 of	 time.	PPA	 financing	
structures allow non-residential entities to purchase power 
at a predetermined rate while the asset remains under the 
ownership of a third party (the SPE). In short, a creditworthy 
borrower puts no money down to install a system and then 
pays investors back over time as they save on their electricity 
bills.

This	PPA	financing	model	unlocks	off-balance	sheet	financing	
for a large, untapped sector of credit worthy non-profit 
organizations, government entities, municipalities, 
and commercial and industrial businesses.

V. 
HOW A SOLAR LOAN WORKS
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A visualization of processes for a typical non-residential solar loan transaction.
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VI. 
SOLAR LEGISLATION AND INCENTIVES

A state’s solar market landscape is principally determined not 
by its solar irradiance levels, but by the total cost of electricity 
a solar system produces. These costs, expressed as price 
per	 kilowatt-hour	 (kWh),	 are	 influenced	 by	 federal	 policy	
but also by the level of political support and corresponding 
government	incentives	offered	by	a	given	state’s	legislature19. 
This explains why sunshine-rich states such as Florida 
and Texas, both of which have policies in place providing 
limited incentives to solar projects, are rarely mentioned in 
conversations surrounding the solar industry.

As discussed above, solar investors are paid back through 
both sale of power under PPAs and through government 
incentives. Below is an overview of federal and state incentive 
regimes active in the United States:

The Investment Tax Credit is a 30 percent federal tax credit 
claimed against the tax liability of residential (Section 25D) as 
well as commercial and utility (Section 48) investors in solar 
energy property. In the case of the Section 48 credit, the 
business	that	 installs,	develops	and/or	finances	the	project	
claims the credit.

Government incentive programs like those in New York 
allow solar facilities to receive revenue streams from power 
sales and state rebates. Rebates are either sized-based 
or performance-based. The facility usually receives one 
payment at commercial operation, and the remainder of the 
rebate in 2-3 annual milestone payments.

In Solar Renewable Energy Certificate (SREC) markets 
like Maryland, New Jersey, and Massachusetts, electricity 
providers are mandated to secure a portion of their electricity 
from solar generators as a tradable commodity. In SREC 
market	financing,	a	solar	facility	receives	revenue	streams	for	
debt service from both power sales and sales of SRECS.

Tariff-based solar regimes such as those in California 
and Rhode Island award a predetermined per-kilowatt hour 
price	 for	solar	PV	energy.	Under	 this	 type	of	financing,	 the	
solar facility receives only one revenue stream used for debt 
service - that of power sales, supplemented by a lucrative 
state	tariff.	The	power	purchase	tariff	exceeds	the	retail	value	
of the electricity, to incentivize the use and construction of 
solar facilities.

19 Multibrief Solar Market Drivers and Challenges
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VIII. 
DEFINITIONS

Kilowatt-hour (kWh): Electricity is measured in watts. Using 
one thousand watts of electricity in one hour is a kilowatt-
hour (kWh), the measurement on a utility bill. For solar panels, 
the measurement of kWh refers to the amount of energy 
produced by a panel. This measurement is represented as 
kWh per square meter of panel surface. An appliance rated 
at 1kW uses one kWh of energy when operating for an hour. 
The average electricity consumption for a household in the 
United States is 8900 kWh per year.

Photovoltaic cells (PV): Solar cells, also called photovoltaic 
(PV) cells by scientists, convert sunlight directly into 
electricity. PV gets its name from the process of converting 
light (photons) to electricity (voltage), which is called the PV 
effect.

Power Purchase Agreement (PPA): A solar power 
purchase	 agreement	 (PPA)	 is	 a	 financial	 agreement	where	
a	 developer	 arranges	 for	 the	 design,	 permitting,	 financing	
and installation of a solar energy system on a customer’s 
property at little to no cost. The developer sells the power 
generated	to	the	host	customer	at	a	fixed	rate	that	is	typically	
lower than the local utility’s retail rate.

Solar Investment Tax Credit (ITC): The Investment 
Tax Credit (ITC) is currently a 30 percent federal tax credit 
claimed against the tax liability of residential (Section 25D) 
and commercial and utility (Section 48) investors in solar 
energy property. In the case of the Section 48 credit, the 
business	that	 installs,	develops	and/or	finances	the	project	
claims the credit.

Tax equity: Most solar developers are unable to utilize the 
tax	benefits	elicited	by	projects.	For	this	reason,	tax	equity	is	
a	core	financing	tool	for	solar	companies,	making	it	possible	
for	benefits	 to	be	exchanged	 for	capital	needed	 to	build	a	
project. A tax equity investor funds about 40% of the solar 
system installation cost and receives 100% of tax incentives 
in addition to a share of the energy income stream. Over 
five	years,	 the	 tax	 incentives	 received	 repay	 the	 tax	equity	
investor’s initial capital contribution. With its capital returned 
through the tax incentives, the additional cash proceeds 
received	yield	a	profit.
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A	 typical	 fixed-rate	 non-residential	 solar	 loan	 yields	 6%	or	
more, comparing favorably with traditional investments. A 
6% yield is double or more that of the yields to maturity over 
the past year for the following indices: S&P Municipal Bond 
Index, S&P 10-15 Year U.S. Treasury TIPS Index, S&P 7 Year 
U.S. Treasury Index, and the S&P U.S. Investment Grade 
Corporate Bond Index.

VII. 
NON-RESIDENTIAL SOLAR VS. OTHER ASSET CLASSES
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This research is based on current public information that Open 
Energy considers reliable. However, we do not represent that 
it is accurate or complete. It should not be relied on as such. 
We seek to update our research as appropriate, but various 
regulations may prevent us from doing so.

This	research	 is	not	an	offer	to	sell	or	 the	solicitation	of	an	
offer	 to	buy	any	security	 in	any	 jurisdiction	where	such	an	
offer	or	solicitation	would	be	illegal.	It	does	not	constitute	a	
personal recommendation or take into account the particular 
investment	 objectives,	 financial	 situations,	 or	 needs	 of	
individual clients. 

The price and value of investments referred to in this research 
and	the	income	from	them	may	fluctuate.	Past	performance	
is not a guide to future performance, future returns are 
not guaranteed, and a loss of original capital may occur. 
All research reports are disseminated and available to all 
members of the public, and clients, simultaneously. 

For any questions please contact: 

Michael Blomquist
Head of Operations and Sales, Co-founder

michael.blomquist@openenergygroup.com
w +1 917 410 7282 x11
m +1 857 222 9544

Stephanie Nevel
Business Development Analyst

stephanie.nevel@openenergygroup.com
w +1 917 410 7282 x19
m +1 646 300 0412

Open Energy
25 Broadway 9th Floor New York, NY 10004 

www.openenergygroup.com

IX. 
DISCLAIMER + CONTACT


