SOLAR PHOTOVOLTAIC ECONOMICS
(written 2-23-11)

Many people believe that solar electricity will never be able to compete with grid electricity prices, even if the price of installed solar panels drops drastically.  They are wrong.  There are grid connected places where solar photovoltaic (PV) is already cheaper.  Most relatively sunny places in latitudes <40º N. or S. are already cost effective places for solar PV, if the price of grid electricity is > ~$0.12 cents per kilowatt-hour.   This assumes that the PV system is financed and amortized over a 20 year period, its approximate life span.  The monthly payments can be roughly compared with what the same amount of electricity would have cost had it been purchased from the local utility.

But it is difficult to ascertain what a grid-connected PV system really prices out on a cents per kilowatt-hour basis.  The systems are typically priced per kilowatt installed, and our electricity bills are typically in kilowatt-hours.  One must know the price of installed systems, the cost of financing, the amount of solar energy received, and the price of grid electricity to come with useful economic comparisons.  Slide 1 of the solar energy graphs Powerpoint gives a general summary of the connection between installed price and cents per kilowatt-hour.  Note that the chart is a bit outdated as best installed PV prices are now just under $5 for larger installations.  The following link has 2010 data:  http://www.solarbuzz.com/facts-and-figures/retail-price-environment/module-prices
There are other things to consider with PV economics as well.  One is how local electricity is priced by season and in the 24 hour period.  In places such as the PNW, most utilities charge the same rate no matter when the electricity is used.  In such cases, comparisons are easy.  In some markets, including parts of California and other SW states, electricity is priced higher in the afternoons of the late spring, summer, and early fall.  Why?  Because this is the time that electricity demand is high due to the air conditioning load.  In such cases, the cents per kilowatt-hour price can be $0.18 or more.  These are areas where solar PV is most competitive, because the sun is shining when demand and prices are high.
Utility pricing strategy has to do with the concepts of base load, intermediate load, and peak load (Slide 2).  Base load is available mostly from coal and nuclear thermal plants, and in some areas other sources including hydroelectricity.  Base load is relatively low priced (Slide 4). Intermediate and peak load electricity (also known as "firming power" as it firms up the demand-induced gaps) comes mostly from natural gas-powered generators and hydro, as well as other sources.  Intermediate and especially peak load generators have higher costs due to more expensive fuels and the fact that their generators are only utilized a fraction of the time that the base load plants are in operation.  These sources are thus more expensive per kilowatt-hour.
Where will solar PV make the largest and soonest significant market shares?  The key drivers are, as suggested earlier, an interplay of:

1. installed PV prices*
2. local retail electricity prices

3. local solar energy resources (Slide 4)

Slide 4 then integrates all of this information to suggest when solar PV might become cost effective in certain key urban markets of the US.

One mistake that some writers have made is to compare the generation cost of distributed PV with that of wholesale utility electricity.  Such comparisons are misguided because they ignore the cost of distributing and retailing electricity to end users, typically 3-5 cents per kilowatt-hour.   Slide 6 gives typical utility wholesale prices, not including distribution and retail costs.
If the economics of solar PV are becoming more favorable, why is installed capacity not growing more rapidly?  Well, it is growing rapidly.  Since 2004 global grid connected solar PV installations grew at an annualized rate of 60%!  So this clearly is a growth industry.
Why won't everyone install solar panels on their rooftops if and when the system costs make them competitive with grid electricity?  One reason is that solar panels are basically a prepaid electricity plan.  The big up front capital expenditure will continue to be a barrier, though by late 2009 there began to emerge several business/financing partnership approaches that appear to have great promise.  Another reason is that not all rooftops have good southern exposure.  And not everyone likes the way they look, and in fact some neighborhood associations don't even allow them.

People who are following the solar energy PV story know that it is a growth industry, and that it is likely to continue to be so if the cost curve keeps falling.  A key question is which countries will be best placed to win in this industry.  Will the US end up as a key figure in the industry by 2020?  Since political support has almost always been a big part of the explanation for the emergence of world-class industries, such as semiconductor and biotech, the US political environment of late may be a concern.
*local, state and national incentives can significantly lower the installed net costs.  The graphs referred to in this document do not account for incentives.
