
2 SOLAR ELECTRICITY FROM PHOTOVOLTAICS

electricity to different markets around the world and out of the world (in outer space). It
also allows us to do what we already do (generate electricity, which is distributed over
the transmission grid) but to do it in a sustainable, pollution-free, equitable fashion. Why
is photovoltaics equitable? Because nearly every one has access to sunlight!

Electricity is the most versatile form of energy we have. It is what allows citizens
of the developed countries to have nearly universal lighting on demand, refrigeration,
hygiene, interior climate control in their homes, businesses and schools, and widespread
access to various electronic and electromagnetic media. Access to and consumption of
electricity is closely correlated with quality of life. Figure 1.1 shows the Human Devel-
opment Index (HDI) for over 60 countries, which includes over 90% of the Earth’s
population, versus the annual per capita electricity use (adapted from ref 1). The HDI is
compiled by the UN and calculated on the basis of life expectancy, educational achieve-
ment, and per capita Gross Domestic Product. To improve the quality of life in many
countries, as measured by their HDI, will require increasing their electricity consumption
by factors of 10 or more, from a few hundred to a few thousand kilowatt-hrs (kWh)
per year. How will we do it? Our choices are to continue applying the answers of the
last century such as burning more fossil fuels (and releasing megatons of CO2, SO2,
and NO2) or building more nuclear plants (despite having no method of safely dispos-
ing of the high-level radioactive waste) or to apply the new millennium’s answer of
renewable, sustainable, nonpolluting, widely available clean energy like photovoltaics
and wind. (Wind presently generates over a thousand times more electricity than pho-
tovoltaics but it is very site-specific, whereas photovoltaics is generally applicable to
most locations.)
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Figure 1.1 Human development index (HDI) vs. per capita kW usage [1]




