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Introduction

Levelized cost of electricity (LCOE) is the cost of electricity divided
by the amount of energy generated. A higher LCOE for your home is
worse since you would be paying more dollars for the same amount
of electricity. Since energy is measured in kilowatt-hour (kWh) and
your money is most likely measured in dollars ($), LCOE has units of
dollars per kilowatt-hour ($/kWHh).

Levelized cost is very useful when comparing the cost of energy gen-
eration sources. The term “levelized” refers to making a fair compar-
ison by including all relevant costs as well as the expected life time
of the energy investment. Prior to the solar revolution, LCOE was
mainly used to compare the cost of utility scale investments such as
a new nuclear power plant or a new coal plant. However, the intro-
duction of solar energy at the residential scale gave a new meaning
to an old concept.

For solar, the levelized cost of energy is dependent on the entire cost
of your system and the amount of energy generated at your home.
The cost including the cost of products, installation, financing, cost
of replacement inverter and maintenance. The expected energy gen-
eration is specific to your location as well as your home's roof. For lo-
cation, the higher the insolation levels, the lower the levelized cost
will be assuming nothing else changes. For your roof, factors in-
clude orientation, shading, and roof tilt angle which we have written

on in other articles.

Levelized cost is a key factor in deciding whether solar energy is
worth the initial investment. To answer this, you need to compare
the LCOE of solar to the retail electricity rate from your utility with
what you would pay if you get solar. If the solar levelized cost is less
than the utility rate, you should consider solar energy. For example,
if the LCOE of solar where you live is $0.09/kWh and your utility
rate is $0.12/kWh, solar energy will save you money over your solar
PV system’s lifetime.

So what's my levelized cost of electricity?

Map of solar radiation received in the US (Source: Department of
Energy).

Levelized cost of electricity is divided into the total cost and the to-
tal energy generation over the system’s lifetime. Let’s go for the cost
first. There are three main cost elements of any energy source: ini-
tial costs, operating & maintenance (O&M) costs, and fuel costs. So-
lar energy has relatively high initial costs but there is very little
Q&M costs and no fuel costs. First, estimate the cost of the entire
solar panel installation process. Fortunately, this is simple with the
Simplify Solar model which gives you an estimate almost immedi-
ately.

Mow, add the expected O&M costs on top of the initial installation
cost. A relatively conservative estimate for the O&M costs would be
about 20% of the initial installation cost. For example, an aver-
age-sized residential solar PV system of 5 kW capacity would cost
about $13,000 with our model prior to the 30% federal tax credit.
After the tax credit, the amount would be about $9100. (Compare
this to the typical $14.000 or $20,000 minus the 30% federal tax
credit, which is based on the estimates of the Solar Energy Indus-

tries Association and you can see the clear cost advantages of going

with Simplify Solar.) Adding a 20% margin for O&M costs gives us
the life-cycle cost of $2600. Combined, the total cost for you is
about $12,000.

The second step is to estimate the total amount of electricity your
system will generate during its lifetime. Since solar panels have an
expected life time of 25 years, we can multiply the annual average
generation by 25 to estimate. Let’s use National Renewable Energy

Laboratory (MREL)'s tool PV Watts (hitp:/pvwatts.nrel.gov
/pvwatts.php) to do an estimate. A 5kW system installed in San

Diego would generate about 8,000 kWh of electricity per year, and
hence 200,000 kWh over 25 years. The same system installed in
Houston would generate about 7000 kWh of electricity per year,
and hence 175,000 kWh over 25 years. In Chicago, the system
would generate about 6400 kWh of electricity per year, and hence
160,000 kWh over 25 years. In all three cases, the home is assumed
to have a roof tilt of 20 degrees and faces directly south with a sys-
tem loss of 14%.

The final step is to divide the life-cycle cost with the amount of elec-
tricity the system will generate. For 5an Diego, this would be 6
cents/kKWh. For Houston, this would be 6.8 cents/kWh. For Chicago,
this would be 7.5 cents/kKWh. As can be seen, the LCOE is different
for the same system and home roof setup.

What else is there to know?

These levelized cost figures exclude environmental impacts of com-
peting energy sources, such as the cost of greenhouse gas emissions.
When these costs are factored in, the levelized cost of solar energy
is even more competitive. Please also note that the calculations
above are simplified since we did not include the time value of
money, i.e. we assumed all O&M costs are incurred at the beginning,
and financing options that may distribute the cost of the initial in-
stallation more evenly over time. Levelized cost of solar energy is
closely linked to another core concept in solar energy: grid parity, a
concept which we will discuss soon.
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