MONETIZING
SUNSHINE
Developing Your Own
Green Power Station

by Andy Kerr

Back in the day, folks installed PV systems usually for one of two reasons—they were living
remotely or because they wanted clean energy. Today, if your house or business is already
connected to the grid, there’s another reason to have a PV system installed—it can be a rational
financial investment with very competitive returns, and part of a diversified investment strategy.
58

HOME POWER  s APRIL  MAY 

monetizing SUNSHINE

E

very jurisdiction has different energy prices and
specific incentive options, but let’s take Washington,
DC, as an example: Here, investing $25,000 in a rooftop
PV system that will likely last well beyond 25 years can
result in a 14% return on investment. With savings accounts
paying less than 1% interest and certificates of deposit not
much better, and with the volatile stock and bond markets,
where else can you make a very safe 14% return?
The opportunities in your state may be even better—or
much worse. If you have low electricity rates and few local
solar incentives, a PV system may not be a rational economic
investment. You won’t really know until you do “due
diligence,” which is a fancy way of saying do your homework
before investing.
If you are intrigued about developing a small PV
“business” on your roof that generates some income, hedges
against increasing electricity rates, and adds value to a home
or business, you need to survey the opportunities and put
together a workable business plan. The plan’s success relies
on the details. First, specify the most cost-effective system.
Second, take advantage of available incentives. Third, if you
need to, borrow money as inexpensively as possible.
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Loan Programs for Renewables
(41 states offer loan programs)
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Note: This map does not include loan programs for geothermal
heat pumps or other energy efficiency technologies.

$RIVING $OWN #OSTS
Get several bids from various installers, and make sure you
understand what you are getting for the price. One installer’s
system sizing approach may differ widely from another’s, and
the lowest bid may not be the most cost-effective when you
factor in installation and the system’s production, efficiency,
and reliability. Developing a spreadsheet to compare these
factors can help you make an informed decision (see “One
Roof, Many Options” in this issue). You may also be able to
tap into a local PV buying cooperative to take advantage of
volume pricing.
Once you have the estimate you want (the gross system
cost), determine the net system cost by subtracting available
incentives. You may be eligible for federal, state, local, utility,
and private incentives. Beyond the federal tax credit, the other
incentives vary by location, so you’ll have to research your
own circumstance. Search the Database for State Incentives
for Renewables and Efficiency (dsireusa.org) to determine
what available incentives are offered in your area and apply

One installer’s system sizing approach may
differ widely from another’s, and the lowest
bid may not be the most cost-effective when
you factor in installation and the system’s
production, efficiency, and reliability.
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to your specific situation (i.e., residential, small business, etc.).
DSIRE catalogs incentives by tax (personal, corporate, sales,
and property), rebates, grants, loans, industry support, bonds,
and performance-based incentives.
If you have federal tax liability, 30% of the system cost
can be taken as a tax credit on a federal income tax return. A
credit is a dollar-for-dollar reduction in the tax you owe, and
is better than a tax deduction, which reduces the amount of
income that you have to pay tax on. If not used up in the first
year, the federal tax credit can be applied in succeeding years
if your system is installed before the end of 2016. If you or
your business doesn’t have enough tax liability to offset the tax
credits, you may be able to sell your tax credits to some entity
that does—known as a “pass-through.” Your PV installer or
your banker may be able to help you in this regard.

(OW $O ) 0AY FOR 4HEE ,ET -E #OUNT THE 7AYS
To capitalize your PV system investment, you are going to
borrow money from someone. Even if you pay cash, you are
borrowing money from yourself—money that if invested
elsewhere could generate some rate of return. Whether
it makes the best sense for you to borrow money—from
yourself or from another source—depends upon several
factors. The first is whether you have the money to lend
yourself. The second is whether another source will lend you
money. If they do, what is their interest rate? How does this
rate compare to your other investments? For example, say
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The PACE Option
Property Assessed Clean Energy (PACE) programs can offer
a no-upfront-cost option for financing PV systems. PACE
financing allows those without conventional access to capital to
invest in their own PV systems. In these programs, the cost of
the efficiency improvement (in this case, adding a PV system),
is covered by a loan through the city or county. The loan is
amortized over 15 to 20 years, with the annual repayment added
to your property tax. While your property tax bills will increase,
your energy bills will decrease. If you sell your property, the
property tax assessment transfers to the new property owner.
Residential PACE programs got off to a great start in several
states, but they’ve since been stymied by the Federal
Housing Finance Agency, which asserts that the PACE loans,
which take precedence over pre-existing first mortgages,
subordinate Fannie Mae and Freddie Mac interests in the
property, transferring financial risk to those agencies without
“adequate consumer protections.”
A few states have enacted legislation to address the problem.
Congressional legislation to address the problem died at the
end of the 112th (2011-2012) Congress and is expected to
be introduced into the 113th Congress (2013-2014). It would
“prevent Fannie Mae, Freddie Mac, and other federal residential
and commercial mortgage lending regulators from adopting
policies that contravene established state and local property
assessed clean energy laws.” Until Congress acts, however,
most PACE financing is on hold.

you can borrow money at 5% and are making 4% on your
investments. At first blush, using your own money might
seem the best plan. However, do you have excess investment
capital to loan to yourself for this project? More importantly,
don’t forget taxes, or legitimate deductions that reduce taxes.
Your tax advisor should be able to give you advice on what
will best serve your financial situation.
Vendor financing is often available from loan institutions
that partner with your installer. You should also check with
your local banks to see if they offer “green” or “energy”
loans for renewable energy projects. If you have good credit,
these loans can be unsecured. Credit unions may offer more
competitive rates than banks.
If you have enough equity in your home, consider taking
out a second mortgage. Finance institutions, likely including
the one that services your first mortgage, offer either a home
equity loan (HEL), usually for a specific improvement or
purchase, or a home equity line of credit (HELOC), which is
usually for larger expenses, like college tuition or medical bills.

While purchasing a PV system can be the
most straightforward option, it may not be the
most beneficial in maximizing your return on
investment. Leasing programs may make the
most of your money instead.
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With a solar lease, someone
else owns the PV system on
your roof and you lease it,
keeping the electricity to use
or sell.

Government-backed loans, which have some of the
lowest interest rates, may be available if you live in the right
area. They usually have a lower interest rate than you can get
elsewhere. For example, if you live in Mississippi, you may
be able to get a seven-year loan with an interest rate that’s
3% below the prime rate. At this writing, the prime rate was
3.25%—that means you could borrow money for seven years
at 0.25% interest.
Another option might be peer-to-peer lending, an
alternative to traditional bank financing. There are online
websites that connect borrowers and lenders (in this case,
microinvestors). The borrower makes the pitch and the seller
decides to fund it—or not. This is often used in cases where
traditional credit is not available.
The options available to you may not be available to others,
and vice-versa. Find out what is available to you and then
compare the options. This should all be part of your business plan.

,EASE OR 0URCHASE
While purchasing a PV system can be the most straightforward
option, it may not be the most beneficial in maximizing your
return on investment. Leasing programs may make the most
of your money instead.
According to the U.S. Environmental Protection Agency,
a solar power purchase agreement (SPPA) is a financial
arrangement in which a third-party developer owns, operates,
and maintains a PV system, but you site the system on your
property and purchase its electrical output from the developer
for a predetermined period. The benefit? You receive stable,
and often less expensive electricity, as well as hold on to your
money, while the investor reaps the financial benefit of tax
credits and income generated from the sale of electricity to
the host customer. SPPAs are best for people who don’t have
the money or don’t want to use their own money to invest
in a PV system and/or don’t have the tax liability to absorb
available tax credits.
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With a solar lease, someone else owns the PV system
on your roof and you lease it, keeping the electricity to use
or sell. A solar lease differs from a solar power purchase
agreement (PPA) in that you are leasing the equipment,
whereas with a PPA, you’re simply paying for the energy the
equipment produces.

)NCOME 3TREAMS
A primary “income” stream is avoided electricity costs, since
electricity you produce and consume on site is electricity
you don’t have to buy from the utility. Depending upon
the jurisdiction, your income stream could be structured in
various ways.
Net metering is the most common program that’s available
in most states. The utility grid takes all of your excess energy
production, and credits this at retail electricity rates. When
you consume more electricity than your PV system produces,
you “buy back” those kilowatt-hours using the credit. One
electric meter monitors the inputs and draws.
Feed-in tariff (FIT) programs pay a high price for your PVproduced electricity over a set number of years, as specified
in a contract. Your PV system’s production is monitored
separately from your household’s electricity consumption. FITs
can convince a lender to finance your PV system by showing a
guaranteed income stream. If you participate in a FIT, however,
you may not be eligible for other subsidies and incentives.
Solar renewable energy credits (SRECs) provide income
by selling the environmental attributes (including avoided
carbon emissions) associated with that electricity, not by
selling the actual solar-produced electricity. SRECs, in the
states that allow them, also show a guaranteed income
stream to a lenders. See “SRECs Can Turn PV Generation into
Profits” on opposite page.
Your utility may offer time of use (TOU) metering
that prices your electricity differently at different times of
the day. When electricity demand is high, rates are higher;
continued on page 66
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SRECs CAN TURN PV
GENERATION INTO PROFITS
In most states, grid-tied PV systems have had only one income
stream—the money saved by not having to purchase electricity
from the utility. By monetizing the “green” (environmental)
attributes of small PV systems, solar renewable energy credits
(SRECs) are making PV production in some states far more
profitable by providing an additional income stream.

What is an SREC?
SRECs (pronounced “ess-reks”) are “tradable commodities
that represent the green attributes associated with energy
generated from [sunlight]” according to SRECTrade,
a pioneering company in SREC transactions. One SREC
represents the environmental benefits of one megawatt-hour
(MWh or 1,000 kWh) of PV-produced electricity.
SRECs are the most common, cost-efficient way for
electricity suppliers to meet a state’s renewable portfolio
standard (RPS)—especially an RPS with a “solar carve-out”
requiring that a percentage of the renewable electricity
be met using solar. Rather than build their own solarelectric generation plants, utilities often buy SRECs through
aggregators or brokers that trade on behalf of small and large
PV system owners. The utility meets the requirements by
purchasing the green attributes of a third-party’s PV system.

RECs & Voluntary Markets
In states where there are no RPS requirements, voluntary
programs sell renewable energy credits (RECs), also
known as green tags. Through these programs, energy
customers can choose to pay a little extra to offset their
fossil-fuel grid electricity use with an equivalent amount of
renewable electricity produced from a wind farm, PV array,
or other renewable source (“renewable” is defined by a state
regulatory authority and can sometimes include sources
such as natural gas fuel cells and biomass burning, which
aren’t actually “renewable”). However, trading demand for
voluntary RECs is pretty low, thereby keeping the selling price
low and doing little to provide much financial motivation for
new RE installations. SRECs fetch much better prices than
voluntary RECs because of the penalties incurred by a utility
for not meeting an government-mandated RPS standard.

The party that buys the SRECs from the PV system owner
has the right to claim in marketing materials or for meeting
regulatory policy goals that they are producing clean power,
and the PV system owner can no longer make those claims.
This promotes the spread of solar energy by making it more
profitable, while preventing two parties from making green
claims for the same energy produced.
If a regulated energy supplier fails to meet their statemandated RPS, they are subject to solar alternative compliance
payments (SACPs), which are set at a fixed rate—unlike SREC
prices, which vary based on supply and demand. A utility
is better off buying SRECs when the price is less than the
SACPs, which are scheduled to begin high and ramp lower
each year.

Where Can I Find SRECs?
Only eight states have true SREC markets (see map). To
create local jobs and economic activity, almost all these states
now require that the SRECs to meet that state’s regulatory
requirements be produced in that state.
California created its own unique system that allows
the use of tradable RECs (tRECS) for RPS compliance.
Unfortunately, tRECs are just for electric utilities and large
suppliers; small producers need not apply.
A number of other states have solar RPS requirements
but do not yet have SREC markets. SREC markets must be
created by regulatory action in addition to establishing an
RPS; some states have yet to act. If a utility has to meet an
RPS standard with a solar carve-out, it will soon realize that
a tradable SREC market can be the most efficient way to meet
the regulatory requirement.

One SREC represents the environmental
benefits of one megawatt-hour (MWh or
1,000 kWh) of PV-produced electricity.
SRECs are the most common, cost-efficient
way for electricity suppliers to meet a state’s
renewable portfolio standard (RPS).
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Solar Renewable Energy Credits (SRECs)
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Courtesy srectrade.com

Alaska and Hawaii
States with SREC markets (DC, DE, MA, MD, NC, NJ, OH, PA)
States eligible to sell into other state SREC markets (All states eligible in NC)
States with a Renewable Energy Portfolio Standard solar requirement, but no SREC market yet

Make $$ Selling SRECs
In late 2012, an SREC sold for $75 ($0.075 per kWh) in
New Jersey. Further south in Washington, DC, an SREC
was trading for $340 ($0.34 per kWh). Why the disparity?
Simple—supply and demand. SREC demand varies in each
state where they are traded, with regulatory policy being the
primary driver.
SRECs only thrive in RPS markets where policies require
significant solar carve-outs. New Jersey’s RPS requires that
energy providers supply 20.4% of their electricity with
renewable energy by 2021, with a 4.1% solar carve-out by 2028
(with accountable benchmarks that must be met each year).
As RPS or solar carve-out percentages increase, SREC
demand grows. As the solar carve-out gets closer to being
met, SREC demand falls, assuming the same supply. SREC
supply is determined by the available qualified generation,
which is determined primarily by the price of PV modules
and other hardware costs, the cost of capital, and other
incentives (tax credits, etc.) available to the prospective PV
system developer.
In addition to prohibiting out-of-state system eligibility in
its SREC market, the District of Columbia increased its RPS
solar carve-out to 2.5% by 2023 from 1%, thereby increasing
demand for SRECs. With demand for solar energy now
greater and the potential supply limited geographically to the
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68.3 square miles of the federal district, SREC prices in DC
are likely to increase—at least until supply catches up with
demand. Those high prices are causing more people to invest
in PV systems, but as a lot more do, it will tend to reduce
prices as the supply of SRECs increase.
SREC markets exist only in those states that have made
regulations to create them. In DC, a 5 kW grid-tied PV system
could produce about 6 MWh per year, equivalent to 6 SRECs
per year. If sold in early 2013, the owner could receive a total
of $2,040 ($340/SREC) if sold on the spot market. In New
Jersey, it would fetch for $450 ($75/SREC).

The party that buys the SRECs from the
PV system owner has the right to claim in
marketing materials or for meeting regulatory
policy goals that they are producing clean
power, and the PV system owner can no
longer make those claims.
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New Jersey End-of-Year
SREC Prices
Year

Amount

2006

$245

2007

250

2008

650

2009

670

2010

650

2011

288

2012

75

Source: New Jersey Clean Energy Program

Like commodities, SRECs go up and down in value. In
August 2011, the New Jersey SREC price plummeted from
$640 to $300, due to 49% more PV being installed in the first
quarter of 2011 than in the same quarter of 2010. In June 2011,
520 PV projects came online, totaling more than 40 MW of
capacity. In early 2013, NJ SRECs are trading for $90. The
market is flooded because declining module prices, along
with continued federal tax subsidies, make investing in PV
systems attractive financially—for many, the SREC price
is icing on a cake that is tasty enough. More people and
companies are going solar and able to supply SRECs while
the demand for SRECs remains stable.

Trading SRECs
Typically, homeowners must rely on third-party aggregators
or a brokerage firm to sell their SRECs. “The way the market is
designed makes it virtually impossible for a homeowner to sell
directly to a primary energy supplier. These entities, mainly
large utilities, must meet quotas for several thousand SRECs
per year. They simply do not have the resources to work up
deals with individual homeowners who want to sell three or
four SRECs at a time,” says Brad Bowery, CEO of SRECTrade,
a San Francisco-based SREC brokerage.
An aggregator/broker’s goal is to bring buyers and sellers
together to transact SRECs. They act as an intermediary

between small generators (homeowners and small businesses)
and big energy suppliers, bundling small transactions into highvolume transactions that can be processed more efficiently.
Since the market is still relatively new, there is no universal
model—each aggregator/broker (often one and the same)
seems to have their own way of doing business. Most operate in
SREC markets in multiple states. Some will only do spot trades
or over-the-counter transactions, usually for a set fee—about
$2.50 per trade. Others require contracts. Some do a mix of both.
Many aggregators act as brokers, trading the SRECs on their
client’s behalf. In this scenario, the aggregator’s interests are
usually closely aligned with those of their clients, since the
aggregator usually earns a commission as a percentage of the
traded price—the higher the price, the higher the commission.
Other aggregators purchase SRECs from homeowners
and then resell them in a bundle to energy suppliers at
marked-up prices. The aggregator is motivated to buy as low
as possible from homeowners and sell as high as possible to
energy suppliers. This model is often packaged as an annuity
with fixed payments or as one upfront payment for a specific
term, from three to 20 years. While this approach may hedge
against the potential decline in SREC prices and eliminate the
market risk of fluctuating SREC prices, a homeowner may
end up selling at the wrong time for too little.
“Transparency is probably the most important factor
when shopping for a brokerage firm or an aggregator,” says
Michael Flett, president of Flett Exchange. “Do not sell your
SRECs to someone if they aren’t willing to substantiate their
pricing. Ideally, you want to work with someone that makes
their pricing public. You want to understand the basis for
their price and whether the price reflects fair market value.”
Flett Exchange operates a stock exchange with a 24/7
marketplace where homeowners can watch the bids from
energy suppliers and choose to sell their SRECs when the
price is right. When a hands-off approach is preferred, Flett,
like most other brokerage firms, will manage a homeowner’s
SRECs—for a higher fee. Alternatively, SRECTrade sells
SRECs online via monthly auctions in which homeowners set
a price floor and are matched with buyers that will meet or
exceed the homeowner’s minimum price. Rounding out the

Metering
Until recently, most states that have SREC trading allowed
owners of small PV systems (less than 10 kW) to estimate
their system’s performance using the National Renewable
Energy Laboratory’s PVWatts2 program, rather than install
utility-grade meters. But some states are adopting stricter
regulations. In May 2012, New Jersey required all systems
to install revenue-grade meters—in addition to the home’s
standard electric meter—to qualify to sell SRECs. As of
November 2012, SRECs in New Jersey are only issued
based upon revenue-grade meter readings.

The way the market is designed makes it
virtually impossible for a homeowner to sell
directly to a primary energy supplier. These
entities, mainly large utilities, must meet
quotas for several thousand SRECs per year.
They simply do not have the resources to
work up deals with individual homeowners.
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Taxable or Not?
Many experts argue that the income from SREC sales is
income and needs to be reported as such on your taxes. If
you report it as income, you should be able to deduct the
cost of your PV system from your taxable income. Others
argue you don’t need to report it as income until you’ve sold
enough SRECs to offset the cost of your PV system. Consult
a tax professional for advice, as the IRS has issued no
guidance and qualified tax professionals won’t give generic
advice to the public.

mix are the more traditional aggregators like Washington,
DC-based Sol Systems, which offer homeowners options
based on their desired level of risk.
“It’s the age-old risk/reward paradigm. How much risk
are you willing to take? Most homeowners do not have the

time track to the SREC markets, and they do not understand
why prices go up and why prices go down,” says Williams
Graves, an associate at Sol Systems. “Managing your own
SRECs trades take time and commitment, and homeowners
should be realistic about what they can take on.”
If you want to spend your time first learning and then
keeping up with the SREC market and you like trading
(similar to stocks and commodities), the DIY approach
of spot (aka over-the-counter) trading offers the greatest
flexibility and the greatest potential reward, but with the
highest risk. Remember, buyer’s bids reflect supply and
demand in the market—SRECs could be worth less in the
future than they are today. If you go this route, you will
need to register your SRECs with the appropriate authority
(it varies by state).
The SREC market is an emerging one, and no specific
resources, such as books, are available to study. Scour the
websites of the SREC trading companies and employ your
search engine of choice.

continued from page 62

when overall grid demand is low, rates are lower. In many
locations, high TOU rates are designed to reduce peak
demand caused by air conditioning. They may also coincide
with times of high production from your PV system, earning
you net-billing credit or, in some cases, FIT payments, at
higher rates.

4AXES )NSURANCE  3UCH
Most property insurance covers residential PV systems without
additional charge, since they are typically permanently affixed
to your dwelling or business. Check with your insurance agent
to be sure.
And don’t forget taxes—the plan is for your PV system
to make income for you, either by selling the energy or
offsetting the energy you would otherwise have to buy.
While income is taxable, there may be some offsetting
business deductions, such as depreciation, that reduce your
tax liability. Depreciation means that you can deduct the cost
of acquiring your PV system. What you can deduct, you don’t
have to pay income tax on.
Many jurisdictions exempt PV systems from property
taxes. Check with your local assessor’s office.

Run Some Numbers
After you determine the system cost and available incentives,
refine your plan and prepare a benefit-cost analysis. Profit
only occurs if benefits exceed costs. As you develop a
spreadsheet, decide if you are going to determine accounting
profit—which tallies the benefits and subtracts the costs—or
economic profit, which factors in opportunity costs, such as
if you could make more by spending your money and time
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doing something else. If you are investing in PV solely as a
commercial enterprise, you should be concerned more with
economic profit.
This article has concentrated on the financial benefits to
individuals (investors) of developing PV systems. There are
also benefits to society in terms of a cleaner and healthier
environment. Those benefits accrue to society as a whole,
rather than individual PV investors. The good news is that
these societal benefits don’t have to directly accrue to the
individual to make investing in a PV system a rational act for
an individual investor. Investing in a PV system can mean not
only doing well for one’s self, but doing good for society and
the Earth.

Access
Andy Kerr (andykerr@andykerr.net) writes and consults on nature
conservation and renewable energy issues through The Larch Company
(andykerr.net). He’s developed four residential photovoltaic installations
and five solar hot water installations.
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