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the current geological age, viewed as the period during which human activity
has been the dominant influence on climate and the environment.

One proposal, based on atmospheric evidence, is to fix the start with
the Industrial Revolution, cd.780 with the invention of the steam engine.
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Tofulfill the Paris COP21 Agreement, we are
allowed to generate only 800 GT of £Lthen zero.
The next 10 years will be decisive.

Reach climate goal <@
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Historical data: U.S. Dep. of Energy (DOE) [1] G. Luderer et al, Nature (climate change) 8, 262 (2018)



Only fast transition over the next 30 years to
net-zero CQemission allows to meet +1.52C

Updated CMIP6
ScenarioMIP
Set:
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A The World is probably right now on a path of *G &y the
end of the Century. We are approaching the point when it
will be too late to act

A Increase of average Earth temperature

A Destabilisation of Gulf Stream and Jet Stream
A Extreme climateelated disasters

A Rise of sea water level

A Ocean acidification

A Desertification

A A +4£C World might only support 1 billion people, maybe
half a billion !

U The only goal is 100% Renewable Energy by 2050



geothermal biomass

PV is the most important technology in a
100% RE transition

Syn Fuel Industrial Energy
PoweFrto-X Heat Pump EV Processes Storage




Module efficiency Is not the main challenge
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commercially available
Y. Chen et al, IEEE J PV 8, 1531 (2018), and updated data from the PV industry
Graph courtesy of Dr Pietwltermatt
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Many Silicon Technologies to optimise LCOE f
different locations or applications

A Efficiency improves by +2%
rel. per year

A Price currently decreases
by 12% rel. per year
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Cost of Generation CAPEX Is not the main challe

Total module fabrication cost (including wafers)
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Cumulative global module shipments [GW]

PV is already in many parts of the World the cheapest source of

energy, even against the marginal cost of coal.
Graph courtesy of Dr Pietwltermattand Dr CherYifeng




Manufacturing CAPEX Is not the main challeng

Already reduced by more
than one order of
magnitude in the last 10
years

The PV Industry is capable to grow even with low Gross Margin

Y. Chen et al, IEEE J PV 8, 1531 (2018), and updated data from the PV industry
Graph courtesy of Dr Pietwltermatt



