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"M6j Swiat, moja Ziemia, jest ruing. Zrujnowat ja
cztowiek. Rozmnazalismy sie, objadalismy sie, toczyliSmy
wojny, pokiSmy wszystkiego nie zniszczyli, po czym
wymarlismy. Nie panowaliSmy ani nad apetytem, ani nad
przemoca; nie przystosowywaliSmy sie. ZniszczyliSmy
samych siebie. Ale najpierw zniszczyliSmy nasz swiat. Na
mojej Ziemi nie ma juz lasow. Powietrze jest szare, niebo
jest szare, panuje wieczny upat. Mozna na niej zy¢ -
wcigz jeszcze - ale nie tak jak na tym sSwiecie. To jest
Swiat zywy, Swiat harmonii, podczas gdy modj jest
zgrzytem. WYy, odonianie, wybraliscie pustynie; my,
Terranie, stworzyliSmy ja... Wegetujemy tam, podobnie
jak wy u siebie. Cztowiek potrafi wiele wytrzymac! Jest
nas obecnie niecate po6t miliarda. Kiedys liczyliSmy
dziewiec¢ miliardéw. Stoja jeszcze dawne miasta. Kosci i
cegty obracaja sie w proch, kawatki plastiku - nie; one
tez sie nigdy nie przystosowujg. PoniesliSmy kleske jako
gatunek, jako gatunek spoteczny."

Urszula K. LeGuin, "Wydziedziczeni“, 1974
(przetozyt tukasz Nicpan)
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"Przygnebia mnie, kiedy ludzie mi moéwig jak
niesamowicie bytam dalekowzroczna, méwigc o zmianie
klimatu i destabilizacji klimatu i degradacji srodowiska
naturalnego w latach 60. Nie bytam! Po prostu
stuchatam naukowcoéw.”

Urszula K. LeGuin, wywiad dla Boston Globe, 2014 rok.



Finance loves time series like this Nature doesn'’t

World GDP over two millennia, $tn Atmospheric CO, concentration vs northern hemisphere temperature
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Source: World Bank, New Maddison Project Database. Source: Scripps Institute, NASA, Our World In Data.

Quotation below from David Attenborough, citing Kenneth Boulding
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Fig. 1: Relative change in main global economic and environmental indicators from
1970 to 2017.
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Scientists’ warning on affluence, Nature Communications, https://doi.org/10.1038/s41467-020-16941-y
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Granice wzrostu
(Limits to Economic Growth, Thomas W. Murphy Jr, Nature Physics)
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Fig. 1| Historical energy growth and intensity decline. a, Global rate of energy expenditure on a
logarithmic scale over the past century, including fossil fuel, renewable, and nuclear resources. The red
line represents a 2.3% exponential growth rate, corresponding to a factor of ten per century (dotted
box). The line is not a fit to the data, but is selected as a convenient and reasonable representative of
global energy growth. b, Economic intensity for the world as a function of time (blue curve), in MJ per
2015 constant dollars. The red dashed line is a best-fit exponential function showing a decline of 11%
per year. Data taken from refs. 1911,



Trends in Atmospherdic C€0: vs Global Temperature Change

4za;j_] ! ' 1 ' 1 ! ' [ § T j ]

[

ErE

Paris Agreement
adopted

-
Copenhagen
Accord

005 1
k Kyoto Protocol
entered into force

of Doeancgraphy
Far
CC-BY

Hatrianal
nCE:

=i,

T1om

480 —

1,.
PG]

insT

Hawkina,

td
istortio

. Seripps

380 - 1995
First UN Climat
Change Conference

L

1

December 2871
g by

ead scfeniist: E

Des

aphics §

UK. Mart  OFFice

First IPCC
Assessment Report

,

tripas — Gr

15979
k First World
Climate Conference

SR Y I

at Mpura Loa Observatary,

E
F Reading ] Da

parts per million (ppm)

=1ty

Laborale

Univer

Atmospheric

ncr,

328 —

Graph of;
obal Honitoring

51t

htmosphorie Scie

e
ROAA Gl

1968 1976 19808 15498 26898 2818 2826



WHY | SUPPORT (ALMOST) ALL SOLUTIONS TO
REDUCE EMISSIONS - NUCLEAR POWER INCLUDED

WARMING POSSIBLE CONSEQUENCES
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about 92% of world share of fossil fuels should
energy supply drop from 85% to near Zero Based on original idea by Sophie Lewis
Twitter: @ aviandelights
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Nuclear bulldup in France and Sweden Germany's “energiewende” Additional information collected and added by
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have 80% low-carbon electricity & very  perfectly, Germany may jmkorhonen.net
low emissions per capita - have 80% low-carbon climategamble.net



Power corrupts but we all need electricity

1/5

Zagadka: co to za mapa?



Humanity is not yet transitioning to a zero emission energy system

Share of total primary energy supply by fuel type
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Share of electricily generation [rom fossil fuels, renewables and nuclear, World
Measured as a percentage of total electricity produced in the country or region. Fossil fuels include coal, oil, and gas.

Renewables include solar, wind, hydropower, bioenergy, geothermal, wave, and tidal.
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Graphic: The EU’s power generation mix in 2024



Energia pierwotna kontra elektrycznosc

Global energy consumption 1965-2016

Source: BP Statistical Review of World Energy 2017
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Zmiany systemowe i eksperyment naturalny

Change in global daily fossil CO, emissions, %
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Dostepne opcje dekarbonizacji

Lifecycle CO,-equivalent emissions (g/kWh)
820

Median values
calculated by
IPCC 2014

Coal Gas Biomass Solar, Hydro Nuclear Wind,
rooftop onshore



The price of electricity from new power plants [egWel!
Electricity prices are expressed in ‘levelized costs of energy’ (LCOE). in Data

LCOE captures the cost of building the power plant itself as well as the
ongoing costs for fuel and operating the power plant over its lifetime.
nv\ .
X

The price of electricity from solar
\declined by 89% in these 10 years.

S \ The price of solar modules declined by 99.6% since 1976
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Subwencje i rodzaj tworzonych miejsc pracy
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California average hourly electricity generation in selected months (2020)
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Problem 1 - “Krzywa kaczki”
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Problem 2 — nachylenie osi obrotu planety
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European wind energy generation in 2018
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Energetyka wiatrowa w Europie, lipiec 2019
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Hydroelektrownie




Hydroelektrownie

Vajont - 1900-2500 ofiar

Bangiao - 171 000-250 000 ofiar

Machchu-2 - 1800 do 25 000 ofiar
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Geotermia




Miks energetyczny Islandii

lceland electricity production by source
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Biomasa
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llos¢ importowanej biomasy drzewnej (bez wegla drzewnego) z podziatem na panstwa

2.4 Mt

W 2010 roku Polska sprowadzita ® Bialorus Rosja
0,21 miliil:méw ton (Mt) biomasy ® Ukraina ® Slowada
drzewnej na cele energetyczne. _

W roku 2020 ta liczba wyniosta 2,19 Mt @ Litwa @ Pozostale
(bez wegla drzewnego 2,05 Mt), ® Niemcy

oznacza to wzrost o ponad

Q17-

917 %

i

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020*

Lrodba: Opracowano na podstawie danych Giownego Lrzedu Statystycznego



“Ekologiczne biopaliwa”

W Where palm oil goes in Europe
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lle magazynowania potrzebuje Energiewende?

Same Niemcy - 15 (superoptymistycznie) do 25 (pesymistyczne) TWh

25 Twh to 25 000 000 MWh

ESP Zarnowiec - 3600 MWh (potrzeba ~6945).
Niemcy maja 30 ESP (37 700 MWh)

Hornsdale Power Reserve - 194 MWh (potrzeba ~128 850)
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100% OZE? Solarpunk!




Efektywnosc energetyczna




Energetyka jgdrowa

SCOENCE TiP: LOG SCALES ARE FOR QUITTERS WHO CANT
FIND ENOUGH PAPER TO MAKE THEIR POINT AFORERLY




IEA Energy Statistics Statistice on the Web: http:f/www .lea.org/statist/index.htm
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Electricity generation by fuel
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BEZPIECZENSTWO

llos$¢ Smierci na petawatogodzine (1 000 000 000 000 kWh)

Wegiel 100 000 (41% globalnej produkcji elektrycznosci)
Wegiel w Chinach 170 000 (75% chinskiej produkcji elektrycznosci)
Wegiel w USA 10 000 (32% amerykanskiej produkcji elektrycznosci)
Olej 36 000 (33% energii, 4% elektrycznosci)

Gaz ziemny 4000 (22% globalnej elektrycznosci)
Biopaliwa/biomasa 24 000 (21% globalnej energii/2% elektrycznosci)
Stonce 440 (< 1% globalnej elektrycznosci)

Wind 150 (2% globalnej elektrycznosci)

Hydro 1400 (16% globalnej elektrycznosci)

Hydro w USA 5 (6% amerykanskiej elektrycznosci)

Energetyka jadrowa 90 (11% globalnej elektrycznosci)
Atom w USA 0,1 (19% amerykanskiej elektrycznosci)



Death rales [rom energy production Our Vo
Death rates from energy sources is measured as the number of deaths from air pollution and accidents per -
terawatt-hour (TWh) of energy production.

3272

Brown coal

Coal 24.62

il 18.43

Biomass (incl. air pollution)

Gas 2821

Muclear (Markandya & Wilkinson (2007])
Wind | 0035

Hydropower | 0.024

Solar | 0.019
Biomass (excl. air pollution) : 0014
Muclear (Sovacool et al. (2016)) | 0.01

Biofuels | 0.005

0 5 10 15 20 25 30

Source: Markandya & Wilkinson {2007]; & Sovacool et al. (2014) CCEBY
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S0 dead in 3 big-
gest nuclear acgj-




Do nuclear accidents resultin  Ecologists, the WHO: Chernobyl has become
uninhabitable wastelands? "a unique sanctuary for biodiversity."

With >400 thriving populations of vertebrates,
including wolf, elk, deer, wild horse, lynx, white-
tailed eagle, boar, badger, black crane, otter, fox,
woodpecker, bison, bear, beaver, raccoon dog, and
marten, the Chernobyl Zone is hardly a wasteland.

Sources: Deryabina et al 2015, Long-term census data reveal abundant
wildlife populations at Chernobyl, Schlichting et al 2019, Efficiency and
composition of vertebrate scavengers at the land-water interface in the
Chernobyl Exclusion Zone, and the webcams of the TREE project.

Read more at: \‘

(& ,
thoughtscapism.com ’.\ Thoughtscapism
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= NUCLEAR'POWER]IS -
% 100 EXPENSIVE
(—] VY 4 V 4 ([ ]
=
= Atom mogtby by¢ tani
=
I Figure 38. Illlustrative LCOE of a new nuclear power plant project according to the cost of capital
"/' y o ! Merchant projects selling in
140 Rate of return wholesale markets

FEPFr1ﬂHY SPENT SH80/BILLION ON RENEWABLES. < expectations with

NOW[38; \0F ELECTRICITY.PRODUCED E

&i**' gl ind 2

120 Typical WACC  |ong-term contracts m Cost of capital
applied on a
100 requiated asset o
Sovereign bonds of base Depreciation
a0 advanced
ECONOMIES
W Operational
60 expenditure
40 . l and fuel
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Weighted-average cost of capital (%)

IETHEY WOULD HAVE BUILT REAGTORS
INSTEAD. THEY wnum‘*imw 100!, 2
CARBON-FREEELECTRICITY

o

=

IEA (zo1g). All rights reserved.
Mote: Based on a 1 GW plant with an investment cost of USD 4.5 billion

Access to cheap capital makes a huge difference to the cost of producing electricity for a new nuclear
power project.




Dtu goterminowo Building-costs of low-carbon electricity

ato m jeSt We can't afford to only think short-term.
itan o g—
najtanszym Kb > TA TN

s 7 .o ’ Nuclear | Nuclear | Wind EU | Wind EU | Solar PV
y rOd'l' em ene rg| | :€v O Korea | Finland | Onshore | Offshore | Germany
Capital, billi
@?3"&1 men| 2.0 3.4 1.6 3.3 1.4
fap""c“y 90% 90% 25% 40% 10%
actor
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Capital,
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We can't Best lifetime investment (cents/kWh)
dismiss C% is one that will keep providing clean

nuclear.

energy for our kids and grandkids.

\‘ #NuclearForClimate Sources and more:
b X g : _
’\ Thoughtscapism #MothersForNuclear thoughtscapism.com
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90% Capacity factor, constant output, offline for refueling, maintenance.

60 Year life span.

One 1154-Megawatt Nuclear Power Plant: ""
95098’13'6‘ Megawaﬂ Hours of E’lectriﬂity per year. S

I.JEF

136 Megawatt Hours of electricity per year.

25% Capacity factor, variable output based on weather conditions.

20 year life span

2077 2-Megawatt Wind Generators:

098




Odpady radioaktywne




Ingestion radiotoxicity: Sv per ton spent fuel
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Magazynowanie lub ponowne wykorzystanie
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Prawdziwy problem energetyki jadrowej

Operational reactors by age
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Nuclear Power Plant Construction
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Fuzja termojadrowa




ITER 2 93 H
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“He + 3.5 MeV
n+ 14.1 MeV
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Dlaczego jest tak zle?

What #ExxonKnew What #ExxonDid

Funded

&3

million
of Exxon’s climateresearch {0 Organisations

agree humans are  manufacturing doubt
causing global warming  about climate change




Zaoranie energetyki
jJadrowej;
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Jan Haverkamp
@janhaverkamp

2+ Follow

Replying to @JvDorp @Greenpeace

| have never said nuclear is not low carbon.
That Greenpeace would say so is another
propaganda claim from the industry.

10:36 AM - 5 Jun 2017 from Amsterdam, The Netherlands

mm Greenpeace International e |~

Home About Us What we do

Get involved m

Home = Mews > Blogs > Making Waves > Nudear Delusions

Nuclear Delusions

'f Blogpost by Rex Weyler - 7 July, 2011 at 11:34 £ 17 comments
29
@ Why nuclear power is not a solution to our energy challenge

The heating of Earth remains the most urgent symptom of humanity’s mismanagement of our

+ technological civilization. Desperately seeking answers for a low carbon energy regime, some
observers propose a “nuclear renaissance” to replace hydrocarbons. Nuclear companies, nations,
and advocates offer nuclear as a possible "low-carbon” energy path. However, the evidence in hand
shows that nuclear energy is not the solution to humanity's energy needs that many hope for. Here
are the reasons:

1. Nuclear energy is not low cal"l':né'_i)_‘_'

The industry claims that nuclear energy is "carbon free” because while a nuclear plant operates, it
does not directly burn hydrocarbons. However, from a life-cycle analysis, nuclear energy is a
carbon hog. Plant construction — cement, steel, and complex electronics — is carbon intensive. The
nuclear fuel cycle - mining, milling, enriching, fabrication, transport, and processing nuclear waste
- is carbon intensive. Halogenated compounds used in uranium refining have a greater impact on
global heating than carbon dioxide. Finally, when & nuclear plant’s 40-to-60 year life is over,
decommissioning adds more carbon costs and leaves a radioactive, lifeless blotch on the landscape.
Many studies confirm that nuclear electricity is not low-carbon; here are three:

Jan Haverkamp

AT NSV

Expert consultant nuckesar enefgy and
energy pokicy for 2Greenpeace and
WHSE | @BeWizeMoMNochear ). Vice-chair

'_I?" d ST Weurope, Facilitator
BN s s

F
Replying to @ECelns and #Energyivd

Sabotaging nuclear is a vital part of any successful
attempt to save the climate. Nuclear diverts the political
attention without being able to add to the solution.
What it might add is too expensive, too risky and
comes too late,

10:36% pm - 15 Fel 2008 fromn Lepowanden, Medetland - Twkter fo



ing Mining Jobs and Communities
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A message from Australia's coal miners
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What you can do to help

® Make your feelings known so other people will become aware,

: { Il‘ k R o Sign the petition below so yvour Assemblvimen and Senators in

N OT N U c L EAR Albany will know you want action now. ;

=
W e T 1
YES! Oil Heat Institute H
£ : 132 West Cherry St., Hicksville, N.Y. 11801 !
i - ! 2 - i
S o ]j tllg:mus.h Rush me a bumper sticker 3o | can help OHI tell the alternatives (o nu t

sponsored in the public interest by the Oil Heat 1nstitute of 3 i ; "
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Natural gas - the perfect

par[ner for renewables  yg
gas from Norway “H

Statoil

Furopean

([ Follow ) ~

@ Shal[ Natural Gas ©
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No sun? “ No wind? No problem,
natural gas has it covered. See why #natgas is
a great partner for renewable power sources.




Problemem jest konsumpcja, nie populacja

Sofie Pelsmakers
@SofiePelsmakers

I'm an environmental journalist, but |
never write about overpopulation. Here's
why. buff.ly/2ycdWiY

Figure 1: Global income deciles and associated lifestyle consumption
emissions
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Czy technologia nas uratuje?

Global average market share per vehicle segment and average fuel
consumption per segment, 2014-17
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Spurce: |EA elaboration and enhancement for broader coverage of IHS Markit database (IH5 Markit, 2018).

Even if the average fuel consumption of each vehicle segment continues to improve, the overall
average fuel consumption is affected by the growing market share of more energy intensive SUVs and
pick-ups, taking place at the expense of more fuel efficient passenger car segments.



Emisje z energetyki a catos¢ problemu

Bunker Fuels (MtCO2)
2.2%

Land-Use Change and
Forestry (MtCO2)
6%

Waste (MtCO2¢e)
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Climate Analysis Indicators Tool (World Resources Institute, 2017). Stan na 2013



http://cait.wri.org/
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Fastest added generation of electricity per person and year
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There are only eight |
places on earth with |
large electrical grids '

and very low carbon
emissions. .
QUEBEC
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HOW TO
NORWAY
DO THIS

They all use constant

BRITISH COLUMBIA  hydro or nuclear HYDRO B
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gCO,/kWh

Electricity production carbon intensity (gCO,/kWh/year)

q_ﬁqﬁ“au___,hhm
900- s el

1000-

800-
700-

600 -

Ei%E___—hhah”frfﬂﬁﬂ—_hﬁx“xh_ Country
500 - W’/’—\ — Germany

—— — Poland
400-

300-
200-

100-

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
Year



0O.K., Boomer

Boomer Mistake #1

- Subsidized Fossil Fuels

- Solution: Rising Carbon Fee, Funds = All Citize
Boomer Mistake #2

- Killed Cleanest Energy (Fission Power)

- Solution: Cooperate With China, India

Boomer Mistake #3

el - Helped Corporations Screw Public = Wealth Di
A8 AN | - Fix Trade Agreements, Tax Laws, Worker Rights

Dr James Hansen, klimatolog




Reaktory przysztosci —atom, synteza
termojgdrowa czy antymateria?




Energetyka stoneczna... w kosmosie?
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Mozliwe sciezki przysztosci

"Yes, the planet got destroyed. But for (RSN T
a beautiful moment in time we created NOVRTASEE
a lot of value for shareholders.”







Long-term population projections:

Scenarios of low or rebounding fertility

Spears, Vyas, Weston, Geruso
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0298190
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