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Mankind faces a multitude of global challenges. The 
growth in global population and the rise of develop-
ing and newly industrialized countries will exacerbate 
demand for food, water and energy in the years ahead. 
Global demand for natural resources, and especially for 
the source materials required to safeguard industrial 
production, has reached record levels in recent years 
and will continue to grow if it is to meet the needs of the 
world’s population. The limits of growth, a consequence 
of the finite existence of fossil fuels and raw materials, of 
climate change and environmental pollution, can already 
be observed in many areas. We will be forced to make 
changes and develop solutions to secure the foundations 
of human existence on our planet.

‘Green photonics’ – the sustainable use of light – 
can make a valuable contribution to solving these future 
issues:

 – Light is the basis of carbon-neutral energy conversion
 – Light enables processes which make efficient use of 

energy and resources
 – Light helps to manage environmental and climate 

disasters
 – Light contributes to safe food and drinking water 

supplies

There is no doubt that photovoltaics and thermophotovol-
taics, together with artificial photosynthesis, will play a 
major part in the energy supply of the future. Converting 
just a small fraction of the sunlight which reaches the Earth 
into electrical energy can solve the core energy technology 
challenges the world currently faces – microstructures 

and nanostructures for active photon management in 
solar cells will help to further increase the efficiency of 
the devices. Another key example of research in the field 
of green photonics is the development of energy efficient 
lighting technology. At present, almost 20% of the elec-
trical energy produced in the world is used for lighting 
purposes, but making changes such as adopting the use 
of modern LED technology could save more than 50% of 
this energy, amounting to a CO2 equivalent of 600 million 
tons. In other areas, the targeted use of light can also help 
to monitor important atmospheric trace gases which drive 
the green house effect or play an important role for the 
oxidative capacity of the atmosphere. Lasers as a tool 
make a ‘green switch’ possible for the machining industry 
as an enabler of energy and resource efficient production 
processes—they facilitate the optimization of technical 
products, a prominent example is the reduction of friction 
in lubricated contact laser-based hole drilling for injec-
tion valves. This technology helps to optimize gasoline 
consumption, optimize plant growth or sterilize drink-
ing water. The sustainable use of light will therefore be a 
leading scientific concern in the 21st century.

This special issue presents current research in the 
field of green photonics aimed at solving pressing future 
challenges.
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