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Counting the true costs of climate:change

The international conference on climate-change impacts
for scientists & stakeholders
n

11 - 13 October 2017 @

Potsdam, Germany
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L3 O Why climate-impact research?

,=H_ ;? 25 years of PIK - 25 years of impact research

hotel Potsdam am Templiner See

Orchestra of Change
Staatskapelle Berlin

Dietmar Woidke,
Prime Minister of Brandenburg

. \ Thomas Rachel,
RE - I o, 3 A B Parl.State Secretary of BMBF

. B Upror "% |

= &% scence 3 oY > . '_ { B : Hans Joachim Schellnhube

17:45

18:05

18:20

Director and ks

Cli Klaus von Klitzing,
the Nobel Laureate Mermber of
Sho ’ .
Dinne | am an independent scientist o
' Leibniz
Nobel Prize Winner, Association

Director at Max Planck Institute



Nobel Prize Winner Mario J. Molina (2017)
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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




Neil Armstrong:
first man on the moon
(1966)
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..when | saw the earth with a very thin oxygen

layer as a small ball floating in the dark
universe, | discovered for the first

time that the US is not in the

center of the universe.

Now | feel more responsible
for the earth as a whole

¥



Origin of Many Problems

Global population (billions)

10,000 BC  8,000BC 6,000BC  4,000BC 2,000 BC 1 AD 2,000 AD

YE'a I www.futuretimelinenet
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Stephen Hawking warns we must
escape Earth within 100 years if
humans are to survive

* Professor Hawking believes life on Earth is at high risk of being wiped out

* Future generations must forge a new life in space if we want to survive

* As part of a new BBC series Professor Hawking explores human life in space

Humans must leave Earth within 100 years if we want to survive, Professor Stephen
Hawking has warned.

The renowned theoretical physicist believes that life on Earth is at an
ever-increasing risk of being wiped out by a disaster, such as asteroid strikes,
epidemics, over-population and climate change.

As our world becomes less suitable for life over the next century, Professor
Hawking will warn in a new documentary that future generations must forge a new
existence in space.



World Economic Forum:

The Global Risks Report 2017 (= 750 Experts)
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Counting the true costs of climate change

The international conference on climate-change impacts
for scientists & stakeholders

4.00pm  Why climate-impacts research? ~

25 years of the Potsdam Institute - that's 25 years of climate impact research. In this very special session on the
occasion of our anniversary we will reflect upon what has been achieved in the past quarter of a century. Yet more
importantly we will discuss what sustainability science should do in the future. What are the challenges ahead, what
do decision-makers expect from the research community, and how can science inform political processes such as
the next UN climate summit in Bonn?

The session will opened by the renowned Orchester des Wandels der Staatskapelle Berlin with a thought-provoking
climate concert.

¢ Welcome note - Dietmar Woidke, Ministerprasident of Brandenburg

~Avoiding the Unmanageable, Managing the Unavoidable”: A Slogan Revisited - Hans Joachim Schellnhuber,
Director and Founder of PIK

Key note - Patricia Espinosa, Executive Secretary of UNFCCC

Why the world would urge for a PIK if it would not already exist? Congratulation to the 25th anniversary
- Matthias Kleiner, President of the Leibniz Association

Climate-impacts research and the importance of basic science - Klaus von Klitzing, Nobel Laureate

6:00pm  Evening reception
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On September 25th 2015, countries adopted a set of goals to end poverty, protect the planet, and ensure prosperity for all as part of a new sustainable
development agenda. Each goal has specific targets to be achieved over the next 15 years.



‘ ENERGY

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

We destroy a reservoir of
coal, oil and natural gas

within some hundred years
which was built-up within
more than 70 million years!



Presentation of Nobel Prize Winner Mario Molina (NP Chemie 1995)

(Nobel Laureate Meeting 2017 in Lindau)

Atmospheric Concentration of
CO., for the past 10,000 years
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Scripps Institution of Oceanography

NOAA Earth System Research Laboratory

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

November 2016
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Variation in average July Arctic ice extent, 1979-2017

Antarctic sea ice
extend increased by
=~ 1.5% per decade

PERCENTAGE
o
I

Slope =—-7.4 + 1.1% per decade
1981-2010 mean = 9.8 million sq km

| I | 1 | I | 1
1980 1985 1990 1995 2000 2005 2010 2015
PERCENTAGE CHANGE in ice extent relative to the average July coverage, 1981-2010.
NATIONAL SNOW AND ICE DATA CENTER, UNIVERSITY OF COLORADO BOULDER

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 Sea Ice Extent
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Atmospheric CO, at Mauna Loa Observatory

450 parts per million

1 liter gasoline burns to 2.33 kg CO,

T T T A radical change is
400 - Scripps Institution of Oceanography ] necessary within
NOAA Earth System Research Laboratory
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Fossil Fuels Emission

(Germany 798 Mt CO, 42% for Energy)

population of China or India
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1 i *.
Comparing the world’s energy resources*: renewable

F Y]

WIND
..Every hour the sun beams e

onto Earth more than enough peaus:
energy to satisfy global energy
needs for an entire year..

SOLAR =

Biomass

2010 World energy use HYDES

Geothermal 7

2050 IEA
projection




All projected PV cumulative installations
under-predicted future PV cumulative capacity
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Electricity Generating Capacity (TW)

W rl d Total benefits. It will increase countries' energy security through
O independent resource, enhance sustainability, reduce pollution,
lower the costs of mitigating climate change, and keep fossil fuel

International Energy Agency:
...clean solar energy technologies will have huge longer-term —

prices lower than otherwise. ' —

Solar
Total

In 2014 global solar generation | =
was 186 terawatt-hours,

slightly less than 1% of the

worlds total grid electricity —

annual average growth of 35%

l I | | =

1985

1990

1995 2000 2005 2010 2015

Year



Module Cost $/Watt

$100.00

$10.00

$100

$0.10
01

2008:
more silicon wafers for solar cells

than for microelectronic devices
(S.Guha, IBM) i

2008

2014
Coal/ Natural Gas Cost Band

DOE/Public Domain

1 10 100 1,000 10,000 100,000 1,000,000 10,000,000

Cumulative Module Shipments (MWp)



A Positive Outlook

NEWS

Trump’s coal revival plan won't work; clean energy
tech is already cheaper

The cost of solar power systems has dropped 30% this year alone

E L O0dDCOOOO

Senior Writer, Computerworld | Mov 15, 2016 3:13 AM PT

—— MORELIKETHIS ——

The state of solar power looks

_ brightin 2017 (+video)

58 Renewable energy makes up
* almost one-third of the world's
electrical capacity

1 Renewable energy represented
| more than half of all new
power capadity in'15

VIDEO
How open space fosters
innovationin IT

Solar power and wind are the two largest confributors to the increase in world electricity generation from
renewable energy sources Credit: NASA




Price of a solar panel per watt

-
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Global solar panel installations

Down to $ 0.447
in August 2016
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Best Research-Cell Efficiencies

(up to 46%)

Best Research-Cell Efficiencies

Multijunction Cells (2-terminal, monolithic)
LM = lattice malched

MM = metamorphic

IMM = inverted, metamorphic

¥ Three-junction (concentrator)

¥ Three-junction (non-concentrator)

A Two-unction (concentrator)

A Two-junction (non-concentrator)

B Four-junction or more (concentrator)

O Four-junction or more (non-concentrator)

Single-Junction GaAs
A Single crystal

A Concentrator

WV Thin-film crystal

Crystalline Si Cells

B Single crystal (concentrator)

W Single crystal (non-concentrator)
O Multicrystalline

® Silicon heterostructures (HIT)
WV Thin-film crystal

1BM
(T.J. Watson A==="
Research Center)

ARCO

Westing-
Sandia e

No. Carolina
Mabil

State U, sofarex

United Solar Chem LG Electronics. ERFL

=3
'S ]
=l
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© CIGS (concentrator) Boing: i (&3, 2974)
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Emerging PV ch (MM, 299x) | (MM, 454%) (MM, 406x) 44.4%R
O Dye-sensitized cells e Boeing-Speciralab  Boeing-Spectrolab Seitec” NREL
O Perovskite cells (not stabilized) (MM, 179x) (MM, 240x) (4-1, 319%) (4-J, 327x)
® Organic cells (various types) ‘ Solar Boeing-
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High-Efficiency 111/V Based Triple-Junction Solar Cells

from! contacl
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PV Market Growth

B Rapid introduction of PV globally is fueled by availability of cost-
competitive, distributed energy

® In 2050 between 4.000 and 30.000 GW, PV will be installed!
® By 2016, less than 300 GW, have been installed!

We are just at
the beginning
of the global

growth curve!

al PV power generaation [TWh]
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Global CO, Emissions will Increase

Annual carbon dioxide emissions in billion tonnes (Gt).

36.18 billion tonnes in 2015
36 36.17 billion tonnes in 2014+ International aviation and
maritime transport
34

Africa
32
30 Asia and Pacific
% (other)
E 28
Middle East
9 26
5 24 - Americas (other)
% 00 22.3 billion tonnes in 1990 Europe (other)
£
o 20 India
5 18
B 16
c% " 14.9 bilion tonnes in 1970 China
V]
8 12
10
8
6 6 billion tonnes in 1950 United States
4
2 >
2 billion tonnes in 1900 _
0 0.03 bilion tonnes in 1800 . EU-28

1760 1770 1780 1790 18001810 1820 1830 1840 185()1860 1870 1880 1890 19001910 1920 1930 1940 19501980 1970 1980 199020002010

Data source: Carbon Dioxide Information Analysis Center (CDIAC); aggregation by world region by Our World In Data.
The interactive data visualization is available at OQurWorldinData.org. There you find the raw data and more visualizations on this topic. Licensed under CC-BY-SA.



Support by 79 Nobel Prize Winner

Nations Unies
Conférence sur les Changements Climatiques 2015
LCOPZ1/CMP11

Paris_France &

Long Iive Humann‘v Long Iive Ill‘e itsell= %




Steven Chu

Energy Secretary under Obama




Mainau Declaration 2015 on Climate Change

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 arapid 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.



Prof. Dr. h. c. mult.
Lennart Graf Bernadotte af Wisborg (t)

Science as an Insurance B 6bs\oechmate

Vorstand | Executive Committee
Bettina Grafin Bernadotte af Wisborg

Now more than ever, we need talented youn
for a prosperous and sustainable future. We
with the technologists to create better polic
sustainability an integral part of their busine




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

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

Fearful for the future
of science?

NO !!

Science is an insurance policy for a better future
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