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1. SAFEST

Death rates per unit of electricity production

Death rates are measured based on deaths from accidents and air pollution per terawatt-hour® of electricity.

3272

Brown coal

Coal

Qil

Biomass

Gas

Hydropower

1000x less

Wind | 0.04

Nuclear | 0.03

Solar | 0.02

Data source: Markandya & Wilkinson (2007); Sovacool et al. (2016); UNSCEAR (2008; & 2018)
OurWorldInData.org/energy | CC BY

1. Watt-hour: A watt-hour is the energy delivered by one watt of power for one hour. Since one watt is equivalent to one Joule per second, a watt-hour is
equivalent to 3600 Joules of energy. Metric prefixes are used for multiples of the unit, usually: - kilowatt-hours (kWh), or a thousand watt-hours. -
Megawatt-hours (MWh), or a million watt-hours. - Gigawatt-hours (GWh), or a billion watt-hours. - Terawatt-hours (TWh), or a trillion watt-hours.
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1. SAFEST
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2. CLEANEST

Lifecycle Greenhouse Gas Emissions

in grams of CO, equivalent per kWh in 2020
0 200 400 600 800 1,000

Coal 302 618

Natural gas 157 302 m With carbon capture

m Without carbon capture
Hydro |l 62

Solar photovoltaic i} 50
wind [ 15

Nuclear |- 6
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Solar panels produce ~300x more waste than nuclear
reactors when providing the same amount of energy.

2. CLEANEST
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Waste Production per Energy Produced

Solar Q?V

astoa/rachoactive -walte-managoemont aspa

Sources and Notes:
US GAO, http//www gao.

htte Mo waria o

X roactar-archive-december. 2015 aspn
IAEA, hitps.{/w

e ) BP, hitp.//www bp comieniglobal/corporate/energy-economecy/statistical-tovsow-of-warld-engrgy Hitm
:i‘a’ai‘f?‘i Solar panels specifications vary. Panel specifications were standardized according to TrinaSolar's Duomax Dual Glass 60-Cell Module:

http./istatic tnnasolar comisites/dolault/files/PS-M-04 TAX20AN20Datasheot Duomax PEGS.XX US Feb 2017 A pdi

Anschalt-Konferenz.de : : : Berlin DE : : : 22. Mai / May 2025 : : : Seite / Page 17




2. CLEANEST ||
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2. CLEANEST

-99% radioactivity in 40-50 years
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Land use of energy sources per unit of electricity S

Land use is based on life-cycle assessment; this means it does not only account for the land of the energy plant itself but also land
used for the mining of materials used for its construction, fuel inputs, decommissioning, and the handling of waste.

Minimum Median Maximum
Hydropower o @ o
small-to-medium plants (<360MW) 33m? per MWh

3 D E N S E ST Concentrating solar O 5 O
" tower 22m? per MWh

Coal power o
carbon capture & storage (CCS) 21m? per MWh
Solar photovoltaic (PV), silicon On-ground solar has a relatively high land use,
installed on-ground O 19m? per MWh O put varies a lot based on location and density.
Coal power O O Most land use for coal comes from the mining and excavation of sites
15m? per MWh for the raw coal fuel.
Hydropower 0O @ 0O
e '
large plants (>660MW) 14m? per MWh
Solar photovoltaic (PV), cadmium 0O & o
installed on-ground 12.6m? per MWh
Solar phOtOVOltaiC (PV), silicon ; Land use for solar is smaller if it's installed on roofs. This figure is not zero because
installed on roofs 3m? per MWh some land is still needed for the mining of materials used to produce these panels.
Gas plant
carban capture & storage (CCS) C.1 :g; per MWh
Solar photovoltaic (PV), cadmium By utilizing roofs, total additional land use for solar can be small.
installed on roofs 1.2m? per MWh This figure is not zero because some land is still needed for the mining of materials used to produce these panels.
Gas plant (@O
1m? per

Nuclear power @p
0.3m? per MWh

10 m? 20 m? 30 m? 40 m? 50 m? 60 m?

Nuclear energy uses the least amount of land.

0

Land use per megawatt-hour of electricity (m?*-annum per MWh)
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4. CHEAP*

Solar PV—Rooftop Residential

Solar PV—Community & C&l

Solar PV—Utility

Solar PV + Storage—Utility
Renewable Energy

Wind—Onshore

Wind + Storage—Onshore

Wind—Offshore

Conventional Energy@

Gas Combined Cycle
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_______________
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$0
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$250 $275 $300

Anschalt-Konferenz.de : : : Berlin DE : : : 22. Mai/ May 2025 : :

: Seite / Page 22




4. CHEAP*

Average Construction Cost of Nuclear Power Plants
Across Different Countries

South Korea

Turkey

Pakistan

United States

Average construction cost (inflation adjusted GBP) per MW for all plants with reliable cost data built since 2000
Chart: Britain Remade - Created with Datawrapper
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4. CHEAP*
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4. CHEAP*

Addressing Root Causes of AP1000 Construction Delays
Leads to Rapid Speed Up in Construction Time

Average Number of Days from Start of Nuclear Construction to Module Placement ("Big 6"
Nuclear Island Modules).

[l First Generation [JJj Second Generation

o
>
N
o

31.5

o
>
o
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877.5
100

o o (2] ()
1> i’ ] ]
o (=] o o
(1] - w N

Chart: James Krellenstein = Source: Alva Energy LLC - Created with Datawrapper
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How long can nuclear fission power the world?

Years providing 100%

of primary energy
10B A 430400 5.0e+09
MOST Nuclear breeder reactors
100M - can power all of humanity
4. SUSTAINABLE nT e Sun bus ot
[ ]
™ A 5.3e405
10k 1 3737.0
1651.0
812.0
100
5.7
Non-breeders Mon-breeders Breeders Breeders Breeders Breeders Sun consumes Earth
Mined Uranium Seawater Uranium Mined Uranium Mined Uranium Mined Uranium Mined Uranium
and Thorium and Thorium and Thorium,
and Seawater Seawater and
Uranium Erosion Uranium

CC-BY-NC by whatisnuclear.com
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MOST

5. GEO STABLE

Identified recoverable conventional uranium resources

(<USD 130/kgU as of 1 January 2021)

10%

. Russia
‘dea 8%

Ukraine Kazakhstan
2% 13% Mongolia
2%
. United States Uzbekistan®
1% 2% China*
40
Niger*
S%
Tanzania®
Brazil " 1%
5%
Namibia . , Botswana®
8% 4 B Africa® Australia
zc:ul rica 28%

* Secretariat estimate or partial estimate.
The global distribution of identified recoverable conventional uranium resources in the <USD 130/kgU cost category among 15 countries, which are either major uranium producers or have significant

plans for growth of nuclear generating capacity, illustrates the widespread distribution of these resources. Together, these 15 countries are endowed with 95% of the global resource base as specified
above (the remaining 5% are distributed among another 24 countries). The widespread distribution of uranium resources is an important geographic aspect of nuclear energy in light of security of

enerqy supply.
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United States Lower 48

Hourly electricity generation by source

MOST

6. PREDICTABLE

Dec 9

Data source: U.S. Energy Information Administration. From @ GridBrie
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MOST

7. DISPATCHABLE

Example of load-following during
24 hours at some German nuclear power plants

1500

1200

—— KBR (Brokdorf) ..... KKG (Grafenheinfeld) ..... KKI 1 (Isar)
— KKI 2 (Isar) —— KKU (Unterweser) KWG (Grohnde)

Courtesy of E.ON Kernkraft.
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Gross electricity production in Germany 1990 - 2024, by source.
Data: AGEB 2024.

Electricity generation in terawatt hours (TWh)

Others

Renewables

Qil
Natural gas

Nuclear

Hard coal

Lignite

() BYSA4.0

Anschalt-Konferenz.de : : : Berlin DE : : : 22. Mai / May 2025 : : : Seite / Page 33




Gross electricity production in Germany 1990 - 2024, by source.
Data: AGEB 2024.

Electricity generation in terawatt hours (TWh)

Others

Renewables

oil
Natural gas

Nuclear

Hard coal

Lignite

(c0) BYSA 4.0
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CO2 Emissions Per Capita
2022

Metric tons CO2 per person per year
European Commission, EDGAR - Emissions
Database for Global Atmospheric Research

[ <4
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[] 5-59
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[] 9-99
[ 10-10.9
W 11119
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Y
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EU27 average 6.32

A
a Global average 4.8 6.1

Source: edgar.jrc.ec.europa.eu/report_2023
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Gross electricity production in Germany 1990 - 2024, by source.
Data: AGEB 2024.

Electricity generation in terawatt hours (TWh)

Others

Renewables

oil
Natural gas

Nuclear
Hard coal

Lignite

() BYSA 4.0
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Our World

Global average GDP per capita over the long run Pt

These historical estimates of GDP per capita are adjusted for inflation. We combine three sources to create this
time series: the Maddison Database (before 1820), the Maddison Project Database (1820-1989), and the
World Bank (1990 onward).

$20,000

$15,000

$10,000

$5,000

$0
PV

1 500 1000 1500 2023

Data source: Data compiled from multiple sources by World Bank (2025); Bolt and van Zanden - Maddison Project Database 2023;
Maddison Database 2010
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Energy use per person vs. GDP per capita, 2023

Energy refers to primary energy*, measured in kilowatt-hours? per person, using the substitution method®.
Gross domestic product (GDP) is adjusted for inflation and differences in living costs between countries.

Per capita energy consumption (kilowatt-hours)

Our World
in Data

.Bahrain Qatar. o W Africa
Kuwait‘ Brunei A5
100,000 kWh --9 e o o o B Europe
gurkmenistan o C*Austtalia B North America
o
Aru.ba .Austna, ® W Oceania
Bhutan .. Anhgua and Barbuda PY o o B South America
® o ®% Macao
Jaos e r.a; o8, e Komania
[ JAIbanlan
10.000 kKWh Kyrgyzstan s Qoq Botswana
’ ‘ Bellze. ®
.Mlcrone5|a (country)
'Cambod|a .Sri Lanka
S o % Angola
Mozambique }.Ben.ln .o°.
¢ 8 ol Cameroon : :
Liberta QMall H' e WO No country is rich
12 @4 ai
1,000 kWh e
Afghanlstan and energy poor
° Rwanda
o
. e e Chad
.Burundl ®
= .Somalia
$1,000 $2,000 $5,000 $10,000 $20,000 $50,000 $100,000
GDP per capita (international-$ in 2021 prices)
Data source: U.S. Energy Information Administration (2023) and other sources OurWorldinData.org/energy | CC BY
Note: GDP data is expressed in international-$* at 2021 prices.
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Adams Curve

— Actual energy use
—— Henry Adams curve
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Kuznets Curve

Environmental At the tipping point, the
degradation environment has gotten so bad,

and wealth is high enough, that the
country starts investing in
preserving its environment.

As they develop, they become
rich. But since they never
worried about the environment
before and they are not yet
rich, they don't invest in it, and
it degrades.

Rich countries are conscious of
the environment and have the
means to preserve it.

Poor countries don’t consume
much, so they don't degrade
the environment much.

Income per capita

Poor countries Middle-income countries Rich countries

Anschalt-Konferenz.de : : : Berlin DE : : : 22. Mai / May 2025 : : : Seite / Page 42




WEhEaRtEINS the problem
WRRETERUNC e ar energ yM

ZRSafEeSt &

71 Cleanesi
Densest

Anschalt-Konferenz.de : : : Berlin DE : : : 22. Mai / May 2025 : : : Seite / Page 43



Anschalt-Konferenz.de : : : Berlin DE : : : 22. Mai / May 2025 : : : Seite / Page 44




	Block 1
	Warum Kernkraft? Die Fakten über eine nachhaltige Energiequelle (Tomás Pueyo)


