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Silicon photovoltaics are regarded as part of green energy technology. However, they carry
significantly longer (as high as 3 years) energy payback time. Semiconductor nanostructures
are finding new ways to design light energy conversion devices (e.g., thin film solar cells and
light emitting devices). The thin film design enabled through low temperature processing
decreases the energy payback time. The decreased consumption of energy during the
manufacture and the lessened use of semiconductor materials lowers the overall carbon
footprint with energy payback time less than a year. The early studies focused on the synthesis
of various semiconductor nanostructures and exploration of their size dependent optical and
electronic properties. Careful engineering efforts in recent years have led to their integration in
high efficiency thin film solar cells. Metal halide perovskite solar cells, in particular can now
deliver efficiencies greater than 26%, thus matching the power conversion efficiency of silicon
solar cells. Recent developments in utilizing semiconductor quantum dots for light energy
conversion devices and how they can influence decreasing carbon footprint will be discussed.
Efforts are needed to address the stability issues, to assess environmental impacts and to
transform current practices of energy utilization.
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