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Nobel Prize Winner,
Director at Max Planck Institute

I am NOT a specialist in climate change!

I am an independent scientist                



Nobel Prize Winner Mario J. Molina (2017)

1) Climate change is real
2) Climate change has more negative than positive impacts
3) GLOBAL actions are necessary to control the ORIGIN of climate change

Prof.
Schellnhuber



Neil Armstrong:
first man on the moon

(1966)

..when I saw the earth with a very thin oxygen
layer as a small ball floating in the dark

universe, I discovered for the first
time that the US is not in the

center of the universe.

Now I feel more responsible
for the earth as a whole

Scientists (and Astronauts) are Cosmopolitian

All leading politicians should be sent on the moon before taking office



Origin of Many Problems





World Economic Forum:
The Global Risks Report 2017 (≈ 750 Experts)

# 1 
(not population)

CLIMATE CHANGE
IS RISK #1 







Former UN Secretary-General Ban Ki-moon:

Energy, preferable ELECTRICAL ENERGY, 

is not only the driving force of economic wealth 

but also a necessity for a decent living

in a world with increasing population

ENERGY





ENERGY: The Driving Force for (Borrowed) Prosperity

American Journal of 
Educational Research, 2013, 
Vol. 1, No. 3, 68-78. 
doi:10.12691/education-1-3-2



We destroy a reservoir of
coal, oil and natural gas 

within some hundred years
which was built-up within

more than 70 million years!

THIS IS A FACT:



Presentation of Nobel Prize Winner Mario Molina (NP Chemie 1995)
(Nobel Laureate Meeting 2017 in Lindau) 



Atmospheric CO2 at Mauna Loa Observatory

From isotope analysis:
The increase in CO2 we are 
now observing is mainly due 
to the burning of fossil fuels 



Although it sounds paradoxical, rising temperatures might result in more snowfall 
in Antarctica. Each degree of regional warming could increase snowfall on the ice 
continent by about 5 percent, an international team of scientists led by the 
Potsdam Institute for Climate Impact Research now quantified. 

Arctic Ice Extent Decreases Drastically

Antarctic sea ice 
extend increased by 
≈ 1.5% per decade



Arctic Sea Ice Extent

Non-linear intensification?



Atmospheric CO2 at Mauna Loa Observatory

450 parts per million

A radical change is 
necessary within
the next 5 years

1 liter gasoline burns to 2.33 kg CO2

CO2 emission of
power station



(Germany 798 Mt CO2, )

Global Carbon AtlasWorld Total: 36262 MtCO₂

Africa:
population of China or India

Fossil  Fuels Emission



Our Resources for Energy Production

2000:
PV Electricity < 0.1%
of World energy use

..Every hour the sun beams 
onto Earth more than enough 
energy to satisfy global energy 
needs for an entire year..

World energy 
use in 2050



All projected PV cumulative installations
under-predicted future PV cumulative capacity



In 2014 global solar generation 
was 186 terawatt-hours, 
slightly less than 1% of the 
worlds total grid electricity

annual average growth of 35%

International Energy Agency: 
…clean solar energy technologies will have huge longer-term 
benefits. It will increase countries' energy security through 
independent resource, enhance sustainability, reduce pollution, 
lower the costs of mitigating climate change, and keep fossil fuel 
prices lower than otherwise. 



PV Module Experience Curve

2008:
more silicon wafers for solar cells 
than for microelectronic devices
(S.Guha, IBM)

Coal/ Natural Gas Cost Band
DOE/Public Domain



A Positive Outlook



© Earth Policy Institute/Bloomberg

Down to $ 0.447
in August 2016



Best Research-Cell Efficiencies
(up to 46%)

GaAs
Si
CdTe
CuInGaSe
Perovskite 35.4% GaInP/GaAs//Silizium



High-Efficiency III/V Based Triple-Junction Solar Cells



PV Market Growth
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Global CO2 Emissions will Increase



Support by 79 Nobel Prize Winner



Nobel Prize Winner Meeting Lindau (2015)

Mainau Declaration on Climate Change 

Steven Chu
Energy Secretary under Obama

Serge Haroche



We undersigned scientists, who have been awarded Nobel Prizes, 
have come to the shores of Lake Constance in southern Germany, 
to share insights with promising young researchers, who like us 
come from around the world. Nearly 60 years ago, here on Mainau, 
a similar gathering of Nobel Laureates in science issued a 
declaration of the dangers inherent in the newly found technology 
of nuclear weapons—a technology derived from advances in 
basic science. So far we have avoided nuclear war though the 
threat remains. We believe that our world today faces another 
threat of comparable magnitude.

Successive generations of scientists have helped create a more 
and more prosperous world. This prosperity has come at the cost 
of a rapid rise in the consumption of the world’s resources. If left 
unchecked, our ever-increasing demand for food, water, and 
energy will eventually overwhelm the Earth’s ability to satisfy 
humanity’s needs, and will lead to wholesale human tragedy. 
Already, scientists who study Earth’s climate are observing the 
impact of human activity.



There are numerous other technology developments needed before clean energy becomes the low-cost 
option for all our energy needs. Science is part of the solution, but we also need stable, long-term 
policies to fund visionary research and development. Policies are also need to guide the private sector 
investments needed to turn discovery and invention into wide-scale deployment.

Now more than ever, we need talented young scientists and engineers to create the innovations needed 
for a prosperous and sustainable future. We also need young economists and political scientists to work 
with the technologists to create better policy options, and future business leaders that will make 
sustainability an integral part of their business.



“Treat the earth well: it was not 
given to you by your parents, it was 
loaned to you by your children.”

Science is an insurance policy for a better future

Ancient Native American saying about how we should care for our planet 

NO !!
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