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successfully developed even without the terrestrial market addressed above. On the other
hand, the parallel (but partly deferred) evolution of space and terrestrial photovoltaics has
led to many fruitful and essential cross-stimulations.

Solar modules for space applications (Figure 2.14) have to meet other and mostly
more stringent requirements than terrestrial devices such as lowest weight and highest
efficiency, extremely high reliability, high resistivity against extraterrestrial particle radi-
ation (high lifetime) and spectral sensitivity that is well matched to the extraterrestrial
solar spectrum.

Photovoltaic modules meeting corresponding standards have been realised in a
relatively short time span. This success was based on many ingenious inventions and on
the fact that cost reduction has not been the most important issue in the first decade of
satellite technology. Thus, space photovoltaics became, at least initially, the technological
breeder for today’s silicon-wafer-based terrestrial solar cell technology.

A similar technology fertilisation might occur again: About one-half of today’s
space solar cells are already made from GaAs and related compound semiconductors
(Figure 2.14). Such solar cells exhibit considerable higher efficiencies and lifetimes than
Silicon cells. There is a realistic chance that these space-proven technologies become the
basis for a new class of solar cells having light conversion efficiencies in the range of 40
or even 50%. Besides advanced flat-plate solar modules such solar cells, in conjunction
with optical concentrators, constitute a strong technological option for future terrestrial
large-scale electricity generation.

REFERENCES

1. United Nations Development Programme (UNDP) World Energy Assessment, ISBN 92-1-
126126-0, New York (2000).

2. Data Source: Projektgesellschaft Solare Energiesysteme (PSE GmbH), Freiburg, Germany
(2002).

3. Scenario for the derivation of CO2-reduction targets and implementation strategies. Statement
of the Germany Advisory Council on Global Change (WBGU) on the occasion of the COP-
1 of the UNFCCC in Berlin 1995. Internet: http://www.wbgu.de/wbgu sn1995 engl.html and
IPCC – Intergovernmental Panel on Climate Change, Climate Change 2001: The Scientific Basis.
Contribution of Working Group I to the Third Assessment Report of the IPCC, Cambridge
University Press, Cambridge, New York (2001).

4. IPCC – Intergovernmental Panel on Climate Change, Climate Change 2001–Synthesis Report.
Contribution of Working Groups I, II and III to the Third Assessment Report of the Inter-
governmental Panel on Climate Change, Cambridge University Press, Cambridge, New York
(2001).

5. Saitoh T, “Restructuring of photovoltaic R&D programs in Japan”, in Sopori B, Ed, Proc. 11th

Workshop on Crystalline Silicon Solar Cell Materials and Processes , NREL, Estes Park, CO
(2001).

6. German Government, Sol. Energy 70, 489–504 (2001).
7. Photovoltaics – Energy for the New Millennium, The National 2000–2004 Photovoltaic Program

Plan, DOE/GO-10099-940.
8. Hoffmann W, “PV solar electricity: one among the new millennium industries”, Proceedings of

the 17th European Photovoltaic Solar Energy Conference, Munich, Germany (2001).




