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SOLAR ENERGY, WARM AND FUZZY, OR BAD INVESTMENT?
Introduction:
When considering solar energy, it’s helpful to understand two common uses of solar, generation of electrical power, and use
for heating water. Generation of power is commonly done by use of Photovoltaic (PV) panels, which generates direct current
(DC), which is then often converted to alternating current (AC) which is more commonly used for power distribution in the
modern world. Solar water heating is done by a number of means that collect heat, and transfer the heat directly to water held
in a holding tank, sometimes a separate container, and sometimes directly into a more conventional system similar to or the
same as a hot water heater tank.
Use of solar energy in both of these ways reduces the need to use power generated from natural gas, coal, oil, hydroelectric,
or nuclear power sources. However, both methods of capturing power to be used in a commercial or residential setting are
limited by the availability of sunlight.
Therefore, use of solar power has limitations of both geographical and temporal restrictions. Areas with more sunlight can
make better use of solar energy, and solar energy can only be captured during daylight hours. While this limitation seems
significant, consider that use of power is also cyclic. 1
Peak power use is often midday, when there is also peak ability to generate solar power. 2
Since there is a match in this way, solar energy is in a position to help offset this peak usage situation.
We can break down into general scales of the applications of solar power generation: the residential (homes and apartments)
generation of solar power, the commercial (small and large businesses) generation of solar power, and the industrial (power
plant scale) generation of solar power. Each of these areas currently has significantly different issues, creating opportunity
and limitations that distinguish the effectiveness of implementing solar solutions.
Residential:
Residential solar use generally comes in two forms, water heating and electrical power generation. Both the implementation
and cost effectiveness of these two differs significantly. Therefore, we shall discuss both of these forms separately.
Considering an example of solar hot water heating for a residential home in Tucson, Arizona, a solar hot water system can be
added to a home for approximately $5,500 total cost to the home owner. 3
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There are incentives from the local electrical company that can pay the owner back up to $1,750 to offset this cost, if the
owner signs an agreement with the power company to allow the power company to use the system as part of its Renewable
Energy Credit (REC) with the federal government.4
The home owner may further be able to obtain a onetime personal tax credit on their state income tax that year, however this
one time limit applies to both water and electric, so they may not claim it again if they add another system. 5
While this might sound good, one has to compare it to conventional water heating, where installation of a new water heater is
in the range of $350 to $750, significantly less expensive. When typical use of an electric hot water heater has a power cost in
the area of $390 to $585, it can easily take 3 to 5 years before the owner recovers the additional cost of installing a solar hot
water heater.6
Depending on the life of the system, this may or may not create a financial savings for the home owner. And, with
questionable returns on the investment, the upfront costs are clearly higher for installation of a solar hot water system. This is
a greatly simplified and general estimate. Additional factors may include the large variations in expense for very different
types of solar hot water systems, and installation costs which can very drastically depending on the type of home, roof, and
location of plumbing. Solar water heating systems may have a lifetime of approximately 30 years, the holding tanks may only
have a lifetime of a typical holding tank being around 15 years. 7
By comparison to solar hot water heating, solar electrical systems are significantly more expensive. A solar electric system
can range in price from $4,000 to $100,000 for an average home.8 However, considering again the example of Tucson,
Arizona, the power company may offer significantly higher rebates for systems installed, paying up to $2 per watt of the $6
to $8 per watt system cost.9
The personal state tax credit is also available for solar electrical systems, but again is only offered one time, and cannot be
used again for the installation of a second system even if it is of a different type like water heating.
While heating water is fairly straight forward, the excess heat generation is not something you can easily capture and share.
However excess electrical generation can be used easily. Depending on it’s size, a grid-tie solar electric system can
sometimes generate excess energy during the day. And through programs such as Net Metering, a home owner can install an
electrical meter where the excess power generated during the day spins the power meter backwards feeding energy out into
the grid, and turns the meter forwards during the night when no solar energy is generated. 10
Through such programs, homeowners are capable of being “energy neutral” and consuming zero net energy. However, due to
the significant financial investment of solar electrical systems, the amount of time required to recover the investment in solar
electric systems can be up to 20 years.11
Although in the short term, residential installation of solar systems is a significant expense, it is important to consider that, as
demonstrated above, the costs are recovered over time. When considering that the costs are eventually recovered, it would
seem that solar systems on residential homes are “the right thing to do” to improve our environment. It all sounds wonderful,
right? It is a wonderful thing to do, but it’s probably not the best first step as a home owner. For two reasons, first, it’s very
expensive, and second, you have a better option.
Simple practices of adjusting temperatures, shutting off lights, and unplugging unused equipment among other things can
reduce your power use, which in turn improves the environment, without any initial cost to the home owner at all, and
effectively save money over time.12
And when spending significant amounts on home improvement, often new appliances, a more efficient air conditioning
system, new windows, and additional insulation can reduce your power usage far more significantly per dollar than trying to
offset your electrical use by putting solar panels on your home. 13
Many of these improvements also qualify for tax credits. 14
If you want to make an environmental impact, it makes sense to get the most bang for your buck. Since they are from no cost,
to significantly lower cost, these other ways of decreasing energy use and improving the environment are more widely
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accessible to home owners.
So, while solar water and power systems for home owners are a wonderful addition that help the environment in general, they
often are not the best use of home owner money if the end goal is to improve the environment. Solar water is a lower cost,
quicker cost recovery than solar electric. But both steps should only come after learning to be energy efficient and making
home improvements to meet those ends. Only then does the addition of solar technologies become an practical next step.
Commercial:
Commercial use of electrical power cannot be easily estimated because of the variety of energy use by comparison to roof
space of commercial buildings. Small manufacturing companies may never be zero energy, where large warehouses could
generate a surplus. Currently, the incentives to install solar systems are not as significant as they are for residential
applications. Considering again, Tucson, Arizona, a commercial installation can receive only a $1.50 per watt rebate, less
than the $2.00 per watt available to residential home owners. 15
For larger commercial entities there is the option to sell the power generated directly back to the power company for $0.102
to $0.142 per kwh.16
But to opt in for the ability to sell power back to the utility company, you opt out of the upfront incentives.
With the possibility of larger amounts of available roof space, the installation of large solar electric systems is possible.
However, it is not currently encouraged as strongly as it is for residential applications by way of rebates and tax credits. With
a governmental push to encourage green energyproduction, this appears to be a very strong area for growth.
Industrial or Plant Level
There is discussion of creating solar electrical generation facilities on a plant scale to provide green energy. While some costs
do decrease with scale, not all costs are equivalent. When comparing a power plant scale solar system to residential or
commercial systems, there are significant additional costs. Those costs include land, water, and infrastructure, and some of
the costs are not easily estimated in dollars. One cost that is clearly related to dollars is infrastructure. When installing a solar
system on a home or business, it is tied directly into existing electrical panels, and the existing electrical grid. Sometimes this
can be done without any modification to the existing electrical infrastructure or grid, but occasionally it involves new
electrical panels and a larger power line to the home or business. These are not without cost, but they pale in comparison to
routing miles of how power electrical lines for miles to a power generation facility.
But it might be more important to consider the other differences, water and land use. Residential and commercial systems are
typically “roof-top” grid-tie systems, and use no additional land. They sit on top of existing structures. And they typically
employ PV technology, which requires very little water use (only an occasional rinse and wash every year or two). However
a power plant level solar system can require 22,927 acres for every 1000 megawatts of power produced, much higher than
other methods of power production.17
And, because not all power plant proposals use PV technology, they can create a significant strain on water use, often
because of the power generation method, but also do to the energy storage methods used for overnight power production. 18
Given these issues, it would appear that the requirements for a solar power plant would be directly opposed to the majority of
American opinion that is in favor of land conservation. 19
To create a power generation plant based on solar technology remains a difficult and questionable solution. While it is warm
and fuzzy to think that we could view solar energy as a source similar to coal, gas, or hydro-electric, we shouldn’t do so with
a blind eye to the significant physical differences between these types of power generation.
Summary:
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Using solar energy for hot water heating and electrical power generation can be a positive step for a better environment.
However, all types and uses of solar energy imagined or planned is not necessary beneficial to our environment. Further solar
energy may not be the first and best step towards addressing environmental impacts of energy use for the average person. The
first clear steps are to address the energy use itself, using more efficient systems and making home and business
improvements cut electrical use. Then additional spending on residential and commercial solar systems will be a positive
second step. As much as residential and commercial solar applications seem to be a positive step to improve our
environment, large scale solar power plants continue to be of debatable positive environmental impact, and potentially
negative environmental impact.
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