Payback and other Financial Tests
for Solar Electric Systems

By Andy Black

Solar electric systems can be a good financial
investment for California homeowners with good
sun (little shade) on a south, southwest, or west-
facing roof, if they have a $100 a month or larger
electric bill. The larger the bill, the better the
investment pays off. The returns are attractive for
businesses too.

Rates of return from 9% to 14% are common. If financed, the loan
cost is usually less than the monthly utility bill savings. And if the
home is sold, the solar system should increase the resale value by
more than the system’s installed cost.

The above claims are big, so rigorous treatment and critical
analyses from several angles including Compound Annual Rate of
Return, Cash Flow, Lifecycle Payback and Resale Value need to be
considered to do a fair assessment. It is helpful to compare the solar
investment to other investments on an even basis.

IN THIS ARTICLE:

= Why solar pays off, including incentive programs that help for
both residential and commercial solar applications

= How to test the economic value in the ways listed above

WHY DOES SOLAR PAY OFF NOW?

High electric rates, Time-Of-Use metering, and government
incentives have contributed to the financial viability of solar
electricity. The key element for these analyses is the savings on the
electric utility bill generated by the solar system. A properly sized,
designed and installed solar system can easily eliminate almost all
of the total annual electric bill. There are usually only minor monthly
minimum charges remaining.

RATE STRUCTURES:

High Electricity Rates and California’s tiered rate system (with
top rates of 35¢/kWh) penalizes residential customers with high
electric usage. The surcharges in the three top tiers (see Fig. 1) for
residential customers are among the most important factors in the
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payback. Utility rates have also increased steadily at about 6.7% per
year for 30 years (Fig. 2), and 5.4% over the last 22 years. Because
state law prohibits changes to the rates for Tier 1 and Tier 2, all the
increase must be borne in Tiers 3, 4 and 5. This means that if the
average rate goes up 10%, but Tier 1 and 2 can’t change, Tier 3 and
up must increase approximately 50%. When this happened on
January 1%, 2006, it came as a big shock to large users. To be very
conservative, 5% utility rate inflation across all tiers is used in the
analyses that follow. For comparison, the Consumer Price Index has
increase 3.5% per year since 1980.

With Net Metering on an Annual Basis, full retail value is
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Fig. 2. Rates have gone up an average of 6.7% per year for 30
years. Source: CPUC “Electric Rate Compendium” Nov. 2001.
This article assumes inflation will be 5% going forward.

credited when excess electricity is produced and “sold” back to the
utility (to a maximum credit of fully offsetting the annual electric bill).
Much of this excess usually occurs during summer daytime hours.
This credit gets used up over the winter and at night and can be held
on account for up to a year. The utility ends up looking like a 100%
efficient battery that can store energy for up to a year at no loss or
penalty.

Electricity is billed to customers on either a flat-rate schedule
(PG&E E1 rates), where electricity costs the customer the same any
time of the day, or on a Time of Use (TOU) schedule, (PG&E E6, E7

Residential Tiered Usage With Solar
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Fig. 1. Tiered rate pricing penalizes large users most with a marginal electricity cost up to 35¢/kWh. Solar offsets highest tier usage
first, making the solar customer look like a small user with a marginal cost as low as 11¢/kWh. The graphic on the left indicates
which tier a user is in for a given monthly electric bill in San Jose, CA. On the right, how much is offset by solar ($266 out of $360).
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