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Since solar panels can last twenty-five years or more, your panel choices now can impact your cost savings

and solar energy production in the future. Selecting the right panel is a great way to tailor your new solar

system to your energy needs and budget. We''ll first address what efficiency is in regards to solar and how it''s

important, and then we''ll address the various solar panel types to help you choose the perfect one for your

situation.

Solar panel technology is one of the fastest-developing areas of the renewable energy sector. Every year, new

materials, manufacturing techniques, and designs push the boundaries of panel efficiency. This means that

homeowners have never had a wider selection of options when it comes to solar panels.

Solar panel materials and designs can vary, but all panels serve the same purpose. Using special materials,

solar panels generate electrons when exposed to light, and these electrons are then converted to electricity for

your home. The efficiency of a solar panel refers to the amount of electricity the panel generates from light.

Most panels fall somewhere between 9% and 20% efficiency.1 The rest of the energy is lost as heat. Still, the

average solar panel is efficient enough to be reasonably cost effective.

Efficiency differs between different panel designs, and highly efficient panels often come at a greater cost.

However, you''ll need to find the best value for your dollar when considering the immediate and long-term

priorities of your system--and it may not be the most efficient panel available.

As said before, solar panels vary broadly in their design and quality, even within a single manufacturer''s line.

However, most panels fall into one of three categories: monocrystalline, polycrystalline, or thin film. These

three types of panels don''t share the same efficiency rates or physical characteristics, but none of the three is a

clear winner in every category. Each has its own advantages and drawbacks.

Of all solar panels, 90% are made using silicon as the photovoltaic material.2 Silicon is a stable, durable

material that is easy to access and very efficient. Both monocrystalline and polycrystalline solar panels use

silicon. But thin-film solar panels are made from other photovoltaic materials, giving them different properties

from traditional, silicon-based panels. Below, we''ll dive into more detail for each panel type.

Monocrystalline solar panels are the most efficient solar panels--they use a special manufacturing technique to

get the most out of silicon, the parent material. In a monocrystalline panel, silicon ingots of very high purity

are cut into thin wafers which are mounted in a grid shape. The panel itself appears a dark black, and each

individual silicon wafer has rounded corners, giving these panels a unique look that is easy to distinguish.

Because the silicon ingots used in the manufacturing of monocrystalline panels have a very high purity rating,

they are exceptional at producing electricity, which results in the high efficiency ratings we mentioned earlier.
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The best of these panels carry an initial efficiency rating of 21.5%.3 They also require little space and perform

better than other panels in low light.

The biggest drawback of monocrystalline panels is their high cost; these premium panels can be significantly

more expensive than other panel varieties, although costs can vary considerably across different manufacturers

and panel designs. Monocrystalline solar panels also produce more waste when they''re manufactured due to

the more cylindrical nature of the silicon ingots--the edges of each wafer are discarded as waste during the

manufacturing process.

Manufacturing polycrystalline cells is quite efficient, which dramatically cuts costs to make these much

cheaper to produce than monocrystalline cells. Polycrystalline panels use melted silicon, which is poured and

cut into perfectly square wafers. This melting process uses just about all the material, eliminating abundant

waste during manufacturing.

While these panels are reasonably efficient--usually falling between 13% and 16% efficiency--they rarely

match the efficiency of monocrystalline panels,4 and they don''t perform as well in high-heat or in low-light

conditions. Polycrystalline panels also tend to be larger, and their shimmering blue color can be less

aesthetically pleasing than thin-film and monocrystalline panels.

Thin-film solar cells are not made from silicon like other panel varieties. These solar panels use alternative

photovoltaic mediums that are deposited in a thin layer over a substrate. This unique structure allows for some

distinctive panel characteristics. Thin-film solar panels are most often manufactured from cadmium telluride

(CdTe), amorphous silicon (a-Si), copper indium gallium selenide (CIS/CIGS), or organic photovoltaic cells

(OPC).
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