Stages of Change

First they ignore you, 1990ies

 then they laugh at you,  uniil 2010

then they fight you since 2011

i+ n—;’
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Source: Gettylmages



Content

1. Fear of going ahead — Do we need a global solution?
2. Fear of losing jobs — Prevent creation of new jobs
3. No Fear of lies: the Storage Problem

4.  Fear to remove man made regulations — Prevent from doing what
IS agreed to be needed

5. Fear of losses in (old) car industry — Prevent developing (new)
car industry

6. Fear of finishing climate hazardous subsidies — Prevent creation
of innovation
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Content

1.0 Fear of going ahead — Do we need a global solution?
2.0 Fear of losing jobs — Prevent creation of new jobs
3.0 No Fear of lies: the Storage Problem

4.0 Fear to remove man made regulations — Prevent from doing what
IS agreed to be needed

5.0 Fear of losses in (old) car industry — Prevent developing (new)
car industry

6.0 Fear of finishing climate hazardous subsidies — Prevent creation
of innovation

German Taliban
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Global Problems need Global Solutions

... what a good excuse for not taking national action!

And they are right: Didn’t it work already once?

Source: pa
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Global Problems need Global Solutions?

v" Enormous resistance from the halocarbon industry

v" At Montreal convention, the participants agreed to
freeze production of CFCs at 1986 levels and to phase
out CFCs and halons entirely by 2000

v" The major companies claimed that no alternatives to
HFC existed

v" An ozone-safe hydrocarbon refrigerant was developed.
Greenpeace was given the patent (Greenfreeze) and
left the patent as open source

v' By 1995, Germany made CFC refrigerators illegal

v 2004 Bosch in Brazil began with ozone-safe
refrigerator production

Prof. Dr. habil. Ingo Stadler Technology
Arts Sciences
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Global Problems need Global Sg{utions?

CFC refrigerators are a Oil, Coal and Gas production
fantastic business are a fantastic business

Resistance towards Resistance towards
Change Change
Fight, international Fight, Battle
agreements
All companies prpduce Fight, Battle
ozone-friendly fridges

i Players remain the same! Players will be exchanged!
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Global Problems need&lobal Solutions?

pazienuadap ‘paseq Abojouyosa]

Resource based, centralized
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Costly Energy Imports
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Climate Conferences

Where can you
have nice
conferences,
too?

...Kopenhagen

Paris

Prof. Dr. habil. Ingo Stadler Technology
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Exuberant Reactions

v" Francois Hollande:

v' ,Today we achieved the most beautiful and most
peaceful revolution®

v John Kerry:

v “That is a victory for everybody on the planet and for
future generations,,

Prof. Dr. habil. Ingo Stadler

° Technology
Cologne Institute for Arts Sciences
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Climate Conferences —what has been
decided in Paris 20157

v" Global warming should be kept ,well below* 2 degrees

v" Rich countries must provide 100 Billion Dollar ... starting
from 2020

v Developed countries ,must continue to take the lead*
with reduction of greenhouse gases

v Developing countries are encouraged ,to enhance their
efforts”

v Greenhouse gas emissions should reach its “maximum
as soon as possible”

v With 2050 the balance of emitted and captured
greenhouse gases should be neutral

Prof. Dr. habil. Ingo Stadler

Technology

. .
Cologne Institute for Arts Sciences
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Energy Transition Motivation

/ Global NPT |
v" Increasing Energy Autarky
v Job creation by

v change from resource based to
technology based Energy Systems

v" decentralization of Energy Systems

Prof. Dr. habil. Ingo Stadler
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Jobs: Science used for Disinformation

Prognos-Study:

,Consequences of increased climate protection

targets on economy and job situation in Germany — prognos
[11 w
and EU
In all news during Copenhagen Climate
Conference:
v" Loss of 55.000 jobs
v" decrease of cross domestic product by 17 =
- Auswirkungen von verscharften Klima-
Billion € schutzzielen auf Wirtschaftsstruktur

sowie Wachstum und Beschaftigung in
Deutschland
und in der EU

Page 39: “Job creation in environmental and
renewable sector are not taken into account”
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Jobs in German Renewable Energy Sector

400.000
350.000
300.000
250.000 - = 2004
m 2007
200.000 - m2012
m 2013
150.000 - m 2014
100.000 - " 2015
50.000 -
O _
Total Solar
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Jobs (x1000)

Jobs in German Renewable Energy Sector
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Jobs in German Lignite Sector

SPIEGEL ONLINE 1DeRSPIEGEL SPIEGELTV Q

— Menu| Politik Meinung Wirtschaft Panorama Sport Kultur Netzwelt Wissenschaft mehrv

WIRTSCHAFT Schiagzeien |

Wetter | DAX13.245,03 | TV-Programm | Abo

Strukturwandel

Deutschland hat nur noch 20.000 Braunkohle-Jobs

Lange war die Braunkohle ein wichtiger Wirtschaftsfaktor in Deutschland. Doch mittlerweile arbeiten in der

Branche laut einer neuen Studie nur noch wenige Menschen. Doch die méachtige Lobby kampft weiter um
ihre Pfriinde.

Von Claus Hecking ~ und Stefan Schultz v

Studie: Braunkohle bietet nur knapp 20.000 direkte Arbeitsplitze
[ I ]

= laut Griinen-Studie noch 9.000 Jobs im Rheinischen Revier.
= Bundesweit insgesamt nur noch 20.000 direkt Beschaftigte.
= Griine fordern Fonds fiir Strukturwandel.

In der deutschen Braunkohleindustrie sind nur noch rund 20.000 Menschen direkt beschaftigt. Dies bringt eine am
Mittwoch (05.07.2017) verdffentlichte Studie der Griinen zu Arbeitsplatzen in den Braunkohleregionen zutage.

9.000 Arbeiter im Rheinischen Revier

Demnach arbeiten noch ca. 9.000 Menschen im Rheinischen Revier, 2.600 im Mitteldeutschen Revier und 7.900 in

Prof. Dr. habil. Ingo Stadler
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Jobs (x1000)

Jobs in German Renewable Energy Sector
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Jobs: Mathematics is only valid for scientists — not for
politicians

v Commutative law is always valid in science and technology:

a-b=>b-a

v In politics not:

Jobs

10.000 Enterprise 10 Enterprises

—
Jobs

10 — - 10.000 Enterprises
Enterprise

Prof. Dr. habil. Ingo Stadler
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Centralized Energy System —
Centrally organized Trade Unions







The

Storage Problem
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From dangerous embracement ...
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The unsolved storage problem ...

... chasing another pig through the village?
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The unsolved storage problem ...

Pig with No. 2: The unsolved Pig with No. 5: We need
Storage Problem : baseload

-.-0

MWWW
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We miss appropriate storage systems...

or
The role of men giving birth to a child

No safety belts
No head cushions
No Airbags

Is motor power sufficient to
reach hospital?

DN N N

Conservative Energy “expert”:
v In the 1970ies bearing children was impossible

v We should wait getting children until 2018ies car
generation will have been developed

Prof. Dr. habil. Ingo Stadler
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The

Storage Problem

1S solved!
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Can see? We don't
have appropriate
energy storages!

'} ENERGIE |
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Looking
for
Brazilian
Publisher

@ Springer Vieweg
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v Energy Storage in mobility is a very normal thing — or could you imagine

cars coupled to a grid?
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Energy Storage in Mobility Sector

v Energy Storage in mobility is a very normal thing — or could you imagine
cars coupled to a grid?

innere Schicht: gasdichter PA-Kunststoff

Quelle: oettle-tuning.de

mittlere Schicht: CFK

dulBere Schicht: GFK ——
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Energy Storage in Heating Sector

v Energy Storage in heating is a very normal thing — even when coupled to a
district heating grid

y

Typical Boiler Room
Solar Heating

House coupled to a
district heating grid

Prof. Dr. habil. Ingo Stadler Technology
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Energy Storage in Heating Sector

v Energy Storage in gas supply is a very normal thing

Quelle: Nabucco¥Gas;

Source: KBB UT
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= Mobility Sector

Storage in different Energy Sectors

- Gas Sector
- Electricity Sector

0,001 0,01 0,1 1 10 100

Cost of a kWh discharged from a storage [€ct/kWh] in relation to
transmission cost [€/m/MW]
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Cost of a kWh discharged from a storage [€ct/kWh]

Storage in different Energy Sectors
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Energy Storage — cost, efficiency, energy density
v Electricity Storage

Coils (SMES) [44600]

Thermochemical storage [53]
™

Lithium-Batteries [907]

Capacitors [1J0800]

Latent heat storage [31]
d-acid-batteries [227]
- edox-flow-batteries [496] Sodium-Batteries [472]
c
8 70 4 hydro
S -
8_ storage [108] Nickel-batteries [842]
£
>
E 60 Sensitive heat storage [3]
3]
‘0 Compressed air energy storage[120]
7
50 -
I.l chemical
| thermochemical
40 A | thermical Circular areas are proportionate Gas storage in caverns (hydrogen) [0,45] -
| ) to capital costs CAPEX in €/kWh
mechanical .
[ (values in square brackets)
 elektrochemical Gas storage in caverns (methane) [2] -~
| elektromagnetical n=33
304 | ! elektrical ED =1,1 MWh/m’
T T T T T T T ‘;
50 100 150 200 250 300 350
Volumetric energy density in kWh/m? 5 Thema, OTH Regensburg FENES, 2013
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Energy Storage — cost, efficiency, energy density
v Electrochemical Energy Storage

Coils (SMES) [44600]

Thermochemical storage [53]
™

90 ithium-Batteries [907]

Capacitors [10800]
Latent heat storage [31]
80 1 Lead-acid-battjes [227]
- Redox-flow-batteriesN\d96] odium-Batteries [472]
c Pumped
8 70 4 hydro
S p
[} storage [108] ickel-batteries [842]
o
£
>
E 60 Sensitive heat storage [3]
3]
‘0 Compressed air energy storage[120]
7
50 -
I.l chemical
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40 A I thermical Circular areas are proportionate Gas storage in caverns (hydrogen) [0,45] -
| ) to capital costs CAPEX in €/kWh
mechanical .
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 elektrochemical Gas storage in caverns (methane) [2] -
I elektromagnetical n=3
30 - |} elektrical ED Whir
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Volumetric energy density in kWh/m?  Thema, OTH Regensburg FENES, 2013
Prof. Dr. habil. Ingo Stadler Technology

Arts Sciences
Seite: 41 TH K6In



Energy Storage — cost, efficiency, energy density

v Mechanical Energy Storage

Coils (SMES) [44600]

Thermoc ical storage [53]
™

Lithium-Batteries [907]

Capacitors [10800]
Latent heat storage [31]
] Lead-acid-batteries [227]
- Redox-flow-batteries [496] Sodium-Batteries [472]
c ped
g 70 4 hyd
[} storage [108] Nickel-batteries [842]
o
£
>
E 60 1 Sensitive heat storage [3]
3]
‘0 ( Cpmpressed air energy storage[120]
b7
50 -
I.l chemical
| thermochemical
40 A | thermical Circular areas are proportionate Gas storage in caverns (hydrogen) [0,45] -
| ) to capital costs CAPEX in €/kWh
mechanical .
[ (values in square brackets)
 elektrochemical Gas storage in caverns (methane) [2] -
| elektromagnetical N
30 - ||} elektrical

ED =11 MW

50 100 150 200 250
Volumetric energy density in kWh/m?

300 350
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©Thema, OTH Regensburg FENES, 2013
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Energy Storage — cost, efficiency, energy density
v Thermal Energy Storage

Coils (SMES) [44600]

vchemical storage [53]

Lithium-Batteries [907]
90

Capacitors [10800]
Fent heat storage [31]
80 1 Lead-acid-batterid
- Redox-flow-batteries [496] Sodium-Batteries [472]
c Pumped
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S -
8_ storage [108] Nickel-batteries [842]
£
>
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3]
‘0 Compressed air energy storage([120
b7
50 -
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40 A | thermical Circular areas are proportionate Gas storage in caverns (hydrogen) [0,45] -
| ) to capital costs CAPEX in €/kWh
mechanical .
[ (values in square brackets)
 elektrochemical Gas storage in caverns (methane) [2] -~
| elektromagnetical n=33
304 | ! elektrical ED =1,1 MWh/m’
T T T T T T T ‘;
50 100 150 200 250 300 350

. . . 3
Volumetric energy density in kWh/m 5 Thema, OTH Regensburg FENES, 2013
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Energy Storage — cost, efficiency, energy density

v (Gas Storage

Coils (SMES) [44600]

Thermochemical storage [53]
™

90

Capacitors [10800]
Latent heat storage [31]

v Resume;

Lithium-Batteries [907]

Use cheap

80 Lead-acid-batteries [227] Storages of
- Redox-flow-batteries [496] Sodium-Batteries [472] .
£ |Pumped heating, gas and
8 70 4 hydro !
o torage [108 ickel- ; h T
g storage [108] Nickel-batteries [842] mob”'ty sector in
c
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WY ..
50 - electricity sector
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Energy Sector Coupling

El
Storage

Electricity
Sector

E-mobility

Mobility
Sector

Fuel
Storage

Power2Gas

material
Storage

Storage Sector
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Generation

European Unbundling Regulation
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Energy Storage?
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European Unbundling Regulation

Storage only removing grid Storage with multi-use
bottlenecks
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Uberlastung durch PV Einspeisung [-]
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11l Source Bocker et. al.
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Energy Sect

Heat
Storage

upling
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Storage

Electricity
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7,3 €ct/kWh

Fuel
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material
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Gas
Sector
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Very popular Battery Systems

35.000

30.000

25.000

20.000

15.000

10.000

5.000

cumulated installed PV battery systems

-all PV baftery éystehs
[Elfunded PV battery systems

May Jul Sep Nov|Jan Mar May Jul Sep Nov|Jan Mar May Jul Sep Nov [Jan

2013 2014 2015 2016
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Very popular Battery Systems

30 ct/kWh
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E-Mobility: Good or Bad?

Prof. Dr. habil. Ingo Stadler Case 1: Tesla with 85 kWh battery capacity; life time: 12a; 13,000km/a; gasoline car: Tech no|ogy
81/100km; CO,-emission per kWh,: 490g; Refinery: 784gCO,/l gasoline Arts Sciences
Case 2: Nissan with 40 kWh battery capacity; life time: 18a; 15,000km/a; gasoline car: v

Seite: 54 81/100km; CO,-emission per kWh,: 490g; Refinery: 784gCO,/l gasoline TH Ko6ln



E-Mobility: Good or Bad?

39,000 kWh in life

109,824 kWh in life

Prof. Dr. habil. Ingo Stadler Case 1: Tesla with 85 kWh battery capacity; life time: 12a; 13,000km/a; gasoline car: Tech no|ogy
81/100km; CO,-emission per kWh,: 490g; Refinery: 784gCO,/l gasoline Arts Sciences
Case 2: Nissan with 40 kWh battery capacity; life time: 18a; 15,000km/a; gasoline car: v
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E-Mobility: Good or Bad?

while driving
19,110 kg CO,

while driving
29,453 kg CO,

Prof. Dr. habil. Ingo Stadler Case 1: Tesla with 85 kWh battery capacity; life time: 12a; 13,000km/a; gasoline car: Tech no|ogy
81/100km; CO,-emission per kWh,: 490g; Refinery: 784gCO,/l gasoline Arts Sciences
Case 2: Nissan with 40 kWh battery capacity; life time: 18a; 15,000km/a; gasoline car: v
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E-Mobility: Good or Bad?

battery man.  while driving
(O (@ 17,000 kg CO, 19,110 kg CO,

while driving ~
29,453 kg COZ o

The Life Cycle Energy
Consumption and
Greenhouse Gas Emissions
from Lithium-lon Batteries

A Study with Focus on Current Technology
and Batteries for light-duty vehicles

@ivl

Prof. Dr. habil. Ingo Stadler Case 1: Tesla with 85 kWh battery capacity; life time: 12a; 13,000km/a; gasoline car: Tech nology
81/100km; CO,-emission per kWh,: 490g; Refinery: 784gCO,/l gasoline Arts Sciences
Case 2: Nissan with 40 kWh battery capacity; life time: 18a; 15,000km/a; gasoline car: .
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E-Mobility: Good or Bad?

a F O P VIV VDV VOV VTPV IT TP UTIIT IO TITOTIOITIIITIUIIII I IIII IO ODDOOL ONL'Ne
ZUKUNFTSMOBILITAT
Schwedische Untersuchung' Akkus il’l Elektroautos Politik Finanzen Wissen Gesundheit Kultur Panorama Sport Digital Reisen
belasten das Klima
vom 13, Juni 2017 Aus der Onlineredaktion S, de Special
Die Schwachstelle von Elektroautos sind die Akkus. Das gilt nun auch in der Klima-Perspektive. E-Mobility

Nachrichten > Autc > Elektroauto > Elektroauto und CO2: Wirklich umweltfreundlich?

I 3 BN K

E-Auto-Batterie

Schwedische Studie rechnet vor: CO2-Bilanz
eines Elektroautos ist ein Desaster

1l Gefalit mir P e 3 3

Anzeige DAZN Live-Streaming B> x
Auf allen Geraten | Monatlich kiindbar | Starte jetzt deinen Gratismonat auf
DAZN.com
DAZN

Das Klimaschutz-Argument ist auch bei E-Autos unangebracht.

@@ Foto: imago/Felix Jasor

len. Mehr Informationen
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E-Mobility: Good or Bad?

7,000 battery man.  while driving
kg €0, 17,000 kg CO, 19,110 kg CO,,

7,000 while driving
kg CO2 29,453 kg CO,

Some doubts...

Prof. Dr. habil. Ingo Stadler Case 1: Tesla with 85 kWh battery capacity; life time: 12a; 13,000km/a; gasoline car: Tech no|ogy
81/100km; CO,-emission per kWh,: 490g; Refinery: 784gCO,/l gasoline Arts Sciences
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E-Mobility: so much we do not need anymore!
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E-Mobility: Car industry fights for employees. Really?

Sranffurter Allgemeine

Technik & Motor

Weniger Teile, weniger Arbeit, weniger
Jobs?
PR—

Elektroautos werden anders gebaut als Fahrzeuge mit Verbrennungsmotor. Das
stellt Hersteller und Zulieferer vor groRe Herausforderungen.

u Politik Finanzen Wissen Gesundheit Kultur Panorama Sport Digital Reis

VW-Ma‘nage}‘red’e’t‘Klal:tex/t o
Die bittere Wahrheit: Das Elektroauto
vernichtet Arbeitsplatze

1 cetan i ] reien e 2K

Anzeige Was ist mein Auto wert? B> x
2 Klicks und du findest es heraus! 100% kostenlos, 100% unverbindlich
wirkaufendeinauto.de
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Source: Chrysler

Car industry uses every possibili for rationalization!

Prof. Dr. habil. Ingo Stadler

Seite: 62

Technology
Arts Sciences

TH Kodln



E-Mobility: Good or Bad?

7,000 battery man.  while driving
kg €0, 17,000 kg CO, 19,110 kg CO,,

“You have enough
electricity to power all e-

while driving Rgf;’gzry cars in the country if you
29,453 kg CO, kg CO, (SEtlgrg Mrifwmg gasoline

Most studies calculate with an 50% to 70%

bgtéf,gy while driving fossil share in electricity generation. With

kg CO, 23,814 kg CO, renewable electricity everything is not
worth a discussion anymore!

0 o5 Refiner
while driving AT
50,976 CO s
976 CO, kg CO,
Prof. Dr. habil. Ingo Stadler Case 1: Tesla with 85 kWh battery capacity; life time: 12a; 13,000km/a; gasoline car: Tech nology
81/100km; CO,-emission per kWh,,: 490g; Refinery: 784gCO,/l gasoline Arts Sciences

. Case 2: Nissan with 40 kWh battery capacity; life time: 18a; 15,000km/a; gasoline car: v
Seite: 63 81/100km; CO,-emission per kWh,: 490g; Refinery: 784gCO,/l gasoline TH Ko6ln



E-Mobility: Good or Bad?
We already had this question a while ago...

| believe in horses.
The carisonly a
temporary
phenomenon

(Kaiser Wilhelm II)
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We created a new fear: Reichweiten-Angst

Norwegean: ,rekkeviddeangst”

MHOFFENTLICM
VIELLAICHT UM TEN
UBERNOMMEN VON
PR AUTOWNDLUS TR

ERL

Source: displayed.us
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Climate hazardous subsidies

v 57 Billion €

Lignite: only energy source without subsidies!???

\ N
A
| i

for alf natural resoUrees 10-40% of marketivalue | &x
Forlignite {0% R T LY
Subsidy in 2015: 276 Mic €™

Quelle: Sean Gallup/Getty Images

Source: Forum Okologisch-Soziale Marktwirtschaft (FOS)

Umweltschadliche
Subventionen
in Deutschland

Aktualisierte Ausgabe 2016

=
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Bundesamt
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Quelle: Bored-Bug
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German

Taliban



Taliban in Afghanistan, Bamiyan
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Coal Industry in Germany, Dome of Immerath

UBERSICHT KONTAKT ENGLISH |\ GEBARDENSPRACHE Q’a LEICHTE SPRACHE

* Bundesverfassungsgericht oo £

r

-

Das Gericht Richterinnen und Richter Verfahren Entscheidungen Presse

# Startseite > Presse > Urteil in Sachen .Braunkohlentagebau Garzweiler”: Rechtsschutz Enteignungs-

und Umsiedlungsbetroffener gestarkt English

Urteil in Sachen ,Braunkohlentagebau Garzweiler:
Rechtsschutz Enteignungs- und Umsiedlungsbetroffener

gestarkt

Akkreditieru erfahren

Pressemitteilung Nr. 76/2013 vom 17. Dezember 2013
Pressestelle

Urteil vom 17. Dezember 2013
1 BVR 3139/08

Der Erste Senat des Bundesverfassungsgerichts hat den Rechtsschutz gegen GroRvorhaben gestarkt, die
mit Umsiedlungen und Enteignungen verbunden sind. Bereits bei der Vorhabenzulassung ist eine
Gesamtabwagung aller offentlichen und privaten Belange erforderlich, die far und gegen das Vorhaben
sprechen. Diese Gesamtabwagung ist Aufgabe der Fachbehdrden und vorrangig von den Fachgerichten
zu Uberprifen; das Bundesverfassungsgericht beschrankt sich auf eine Kontrolle unter

ZAx o cbtlich on b ~nalga o
e AR
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Researchers need to stop walking at the leash of
Industry and policy
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Researchers need to involve themselves into the fight
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Stages of Change

W First they ignore you,
\ " then they laugh at you,
X ¥ then they fight you,

M then you win!
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,It IS Not the Strongest of the Species that Survives
But the Most Adaptable.” [C. Darwin]

Quelle: posterloupge.de
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