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We focus on Carbon-Dioxide.......
.................... to combat climate change
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Present State of the World Energy System

* Therise of the CO, in the athmosphere is predominantly man made (burning
of fossil fuels)

e This causes the world wide climate to change (global warming)

* How much climate change can our society afford? (social and economic
consequences)

* Additional (local) effects:

* Environmental pollution by carbon particles and heavy metals
* Health risks and premature deaths

We need to make changes now =2 This implies the use of
existing technologies (with improvements)

--- and we will have immediate local benefits



Drivers:

Icreasing Population
Increase in Standard of Living

Dependency on Foreign Sources
International Security

Pollution — Global Warming

Solutions:
Generating Electricity without CO,

Making Fuels from Sunlight

Revolutionizing Energy Efficiency
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New Science fora Secure and
Sustainable Energy Future

™

Ny
¥

b
\ 4

Ny
¥\
b

.‘:“ ‘

\\-‘,
N
NN~

A report of a subcommittee to the Basic Energy Sciences Advisory Committee

November 2008

U.S. Dep. of Energy, BES reports (2008)
http://www.sc.doe.gov/bes/reports/list.html



http://www.sc.doe.gov/bes/reports/list.html

Challenges for the Future Energy-System
..

Security Economy
long lasting supply f Quality of Life/wealth
minimal risk potential 4 " economic growth
reliable infrastructure '& Financing the transformation

Ak

Environment

carbon (CO,) footprint
Use of land and water
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Potential of renewable Energy Sources i

iﬁ...

Total power available (terawatts) grlngmeinemysmem

World demand _Biomass Hydroelectric =~ Geothermal Solar
1 9 1.6 3.8 >50
(92 theoretical) (190 theoretical) (4.7 theoretical) (42 theoretical) (101,000 theoretical)

Science 329, 786 Aug 13, 2010

In one hour as much solar energy hits the earth............. as we use in one year




Enef'gy SYSTem Of The fUTUl“e coee Wolfgang Eberhardt
.. renewables can cover the base load iy 5 '

International cooperation
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Nuclear Power Plants
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Liquid Fuels for Transport <l
Transport is responsible for 225% of the CO, emissions worldwide ‘& [ﬁ
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Liquid Fuel Demand in Transportation
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Electrical truck makes it over the Alps

grossglockner.at
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How much do we need to reduce CO, emissions.......
.................... in order to win the war on ‘climate change’?
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Monthly CO, concentrations H‘f{

measured at Mauna Loa Hawaii
From the Scripps CO, project

(www.scripsco2.ucsd.edu) ﬂ
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Global Carbon Budget
GLOBAL CARBON BUDGET 2010-2019 ©00
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Data source: Friedlingstein et al. 2020 Global Carbon Budget 2020. Earth System Science Data.
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Conclusions from the “Keeling-Curve” f

* (less than) half of the CO, emissions are deposited into the #a “"iﬁm
atmosphere (measured since 60 years) besiging e Enery sysem

e With increasing CO, concentration the absorption by biomass on land

and in the oceans is increasing

* As soon as we have lowered the CO, emissions by 50%, the
CO, concentration in the atmosphere will decline =» we
have won the battle against climate change



Today’s state (2019).......
.................... we totally miss the ‘Paris goals’!!!
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World power plants
capacity development 2018-2040

Projection
2040

Status 2018

Oil 450

Nuclear 410
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IEA outlook on electricity generation

2017 26000 TWh

@ coal

nuclear
® solarPV

2040 40000 TWh

® oil ® gas
® hydro @ bio
wind @ other renewables

Source:lEA 2019



Summary

The Change of the Energy System is technically and economically possible
Climate change and local pollution will be drastically reduced

Major Measures to be implemented:
Elimination of coal based power plants
Ban of combustion engines for land based transport
Heat pumps for new buildings

The (worldwide) change of the energy system is absolutely mandatory ----
it will open up new market opportunities --- The fate of our world will be
decided in South East Asia and Africa

We urgently need a long term vision and steady development
--- protected against lobbying and political interests
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We have to start NOW
...... and we can make it!!!

ISBN 979-845872873-7
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