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FIGURE: GHG emissions for different power generation

sources. SOURCE: UNEP, 2016.

FIGURE: Historical development of solar GHG emissions,

gCO2e/kWh. SOURCE: Louwen et al., 2016.  

FIGURE: The energy generated by a panel throughout

its lifetime is equivalent to the energy needed 

to manufacture 30 panels. SOURCE: Louwen et al., 2016. 
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The environment performance of producing 
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continuous technological progress. 
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SOLAR IS A LEADING SUSTAINABLE SOLUTION
TO DRIVE THE ENERGY TRANSITION

SOLAR: A SUSTAINABILITY LEADER

Solar energy is providing sustainable solutions to some of the world’s most pressing challenges. These include climate change, water
scarcity, the growing consumption of natural resources for electricity production and health impacts from air pollution. Considering
the greenhouse gas (GHG) emissions generated throughout its life cycle, solar produces 96% less GHG emissions than coal and 93%
less compared to gas. Solar also shows clear environmental benefits in terms of particulates, ecotoxicity, human health and
eutrophication. While manufacturing panels currently requires moderate use of common metals, especially copper and aluminium,
reductions in resource consumption are expected in the near future, with an increase in material efficiency and the energy produced. 

SOLAR MULTIPLIES ITS ENVIRONMENTAL BENEFITS OVER TIME

The energy payback time (EPBT) quantifies how much time is needed for a certain technology to generate the same amount of
electricity that was used to manufacture it. For solar panels, the EPBT has dropped from around five years in 1992 to around one
year today in 2019. Considering that the warranted lifetime of a solar installation is around 30 years, this means that throughout
its lifetime a panel will generate 30 times the electricity needed to manufacture it.

SOLAR MEETS THE SUSTAINABILITY CHALLENGE 

Thanks to rapid and continuous technological improvements, solar has become one of the energy technologies with the smallest
carbon footprint. According to data from 2016, across its full life cycle solar generates 20 gCO2e per kWh, down from 143 in 1992 –
equaling an 86% decrease in carbon emissions. Today, solar’s life cycle emissions have decreased even further. GHG emissions
and energy use continue to decrease as more solar is installed worldwide: based on previous data, for every doubling of installed
capacity, GHG emissions decrease by up to 24% and energy use decreases by 13%.

Although the environmental footprint associated with solar power is extremely low compared to other energy sources, solar panels,
as with any industrial product, have a relative impact on the environment. In order to further reduce natural resource use and
other environmental impacts, it is possible to optimise the usage of the resources in a circular way. This trend is already taking
place today, and includes waste prevention and more recycling at the end-of-life stage, as well as the use of recycled materials
and renewable electricity in the manufacturing phase.
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