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Il nucleare NON & pulito

TECNOLOGIA CICLO DI | EMISSIONI | TOTALE EMISSIONI
VITA DI ATTESA RISPETTO A
RELATIVA EOLICO ON-
SHORE

in g CO,-eq per kWh prodotto
Eolico on-shore (a terra) 7-11 - 7-11 1

Eolico off-shore (in mare 9-17 - 9-17 1,4
aperto)
Solare a concentrazione 8-24 8-24 1,8
Solare PV (impianto) 10-29 10-29 2,2
Solare PV (tetto) 15-34 15-34 2,6
Maree 10-20 14-36 2,8
Geotermico 15-55 29-76 5,8
|droelettrico 17-22 58-83 7,8
Nucleare 9-70 73-172
Biomasse 43-1730 79-1781

fonté:Stahfdd University -




EI\/IISSIONI DI UNA FONTE ENERGETICA
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EI\/IISSIONI DI UNA FONTE ENERGETICA

Al .Em|55|on| durante |I CIC|O d| vrta _
R Emissioni dovute al costo relatlvo d| opportunlta
S Em|35|on| antropogenlche di calore -

| Yy “Emissioni antropogenlche d| vapore acqueo '
. Emlsslonr da perdltedl carbonlo sequestrato

oo G e Emlssronr da coperture d| suolo

The plannlng -to- operatlon (PTO) trmes of all nuclear plants ever bunlt
have been 10- 19 years of more. F|nland longer R

| _Ut|l|ty scale Wlnd and

‘solar farms, on the other ’

~hand; take on average
- only2 to5 years, from:

- the plannlng phase to .

| operatlon Rooftop solar
PV projects are down to..
e only a 6 month t|meI|ne

L= Operatmg life of technology (years) before refurblshment

EOC"EBRH EBRL @ aNd

";EBR b= Background emrssnons (g COZe/kWh) technology Wlth Ionger delays
=4 -EBR [ = Background em|55|ons (g COZe/kWh) technology W|th shorter delays :
' 'EBR—E X([TPO+(Y TPO)XT/(L+T)]/Y | ;
TR P Em|5510n |ntenstty of background grrd (g COze/kWh)

TPO— Time (years) between plannlng and Operatlon of a technology 4

Y= Number of years of interest (e g., 100 y)

P

' Tg = Time (years) to refurblsh a. technology




II nucleare NON economlco

- ._1) L energla prodotta dagll |mp|ant| nuclearl (anche prendendo a rlferlmento solo le
tecnologle nucleari-piu nuove) costa molto d| plu queIIa prodotta da |mp|ant| e0I|C|
on- shore o fotovolta|C| | /‘;;/ 2 - Y 9 e oy L e

' ".2) NESSUN PRIVATO AL. MONDO INVESTE DIRETTAIVIENTE SUL NUCLEARE :
| ‘AIIestlmento e’ smantellamento of una centrale nucleare rlchledono mvestlmentl tall fr
- da poter essere supportatl solo da| goVernl ‘ - % - "

'3) LE CASE ASSICURATRICI RIFIUTANO DI STIPULARE POLIZZE SUGLI II\/IPIANTI
- Il governo statunltenSe ha’ ftssato a 300 milioni di doIIarl Ia cifra ma55|ma stlpulablle
per.un’ a55|cura2|one in questo campo II solo’ costo dl sgombero del materlale '
S .contammato dal sei reattorl dell'area di Fukushrma e stlmato tra i460 e 1,640 m|I|ard| Ve
di dollari, eqU|vaIent| a circa 1,2 miliardi d| doIIarl per ognl reattore nucleare s i
= operante oggl neI mondo | ’ e T ; bk o8




fonte: Nature
THE PERILS OF ‘SCIENCE-BASED’ ADVICE
A survey of 63 peer-reviewed studies of health and environmental risks associated with energy technologies.

Individual studies offer conclusions with surprisingly narrow uncertainty ranges, yet together the literature
offers no clear consensus for policy makers.

Variability across studies
Number

of studies
Lowest result 25% Median 75%  Highest result

Coal

Oil

Gas
Nuclear

Hydro |

Energy options

Wind |

Solar|*

Biomass

1 100
Low <€ Economic risk (dollars per megawatt hour)




T Costo elettricita | % produzione | &
(Euro/kWh) da nucleare | R

fontt Sorgen/a Un/one Europea




Paese % produzione
(Euro/kWh) da nucleare
Danimarca
Germania
Belgio
Italia
Francia

[—
o0

P | Norvegia
8| Olanda
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78
4

. + . g
" .
.
| “
" '

.. Saper trovarefinalmente collocazian€'il deposito nucleare italiano, =
_destinato a ospitare le scorie radioattive delle 3 centrali italiane dicuiil .~

referendumdel 1987 decreto la chiusura. Sono previsti 4 anni. di cantiere,”

- con'una spesa di 900 milioni di euro, e 700 unita di personaledurantela -

. fasedi esercizio del deposito, Risorse pubbliche destinate negli-anni- a venire ,

. agestireil prodotto di 3 centrali n'u'cleari chiuse e'dismesse.da 35anni |

i, fonti-Sorgenia, Unione Europea.




Net imports of energy, in selected years, 2008-2018

2008 2010 2012 2014 2016 2018 2008 2010 2012 2014 2016 2018
(million tonnes of oil equivalent) (tonnes of oil equivalent per inhabitant)

EU-27 9500 8954 G442 7985 8420 8858 22 20 19 18 19 20

Belgium 557 53.6 6.1 471 478 52.0 52 49 42 42 4.2 46

Bulgaria 105 72 6.8 6.3 7.1 6.9 14 1.0 0.9 0.9 1.0

Czechia 127 115 11.0 127 137 16.0 12 11 1.0 12 13

Denmark -4 4 -34 -0 5 22 27 45 08 06 01 04 05

Germany 2107 2046 1907 197.0 2058 2010 ZQ]_ 25 25 2.4 25

32

Estonia 16 0.9 12 0.7 05 0.0 0.7 0.9 05 0.4
Ireland 14.4 13.2 118 117 10.4 10.1 29 26 25 22
Greece 252 213 19.4 16.9 18.5 18.4 1.9 18 1.5 1.7

23
12228 10687 1001 91E 940 1008 19 23 21 20 20
IFrance 139.3 132.3 128.7 119.0 121.7 1195 | 1 20 18

54 44 44 36 42 46 13 10 1.0
|Italy 155.3 148.5 132.0 115.0 121.5 1219 | 12:1 25 2.0
yprus 31 26 2.3 206 2.7 36 31
Latvia 29 27 19 2.2 2.1 13 1.0 1.1
Lithuania 54 ) 53 56 59 17 18 9 1.9
Luxembourg 45 5 43 41 4.0 43 9.3 9.0 7.0
Hungary 143 143 15.5 17 15 15
Malta 19 22 2.1 25 3.0 46 5.7 B 5.5
Netherlands 331 289 27.2 412 53.2 20 1.7 24
Austria 237 215 211 218 28 26 6 24
Poland 321 31.0 48.0 08 08 08
Portugal 18.7 17.5 18.8 21 18 1.7
Romania 75 ) 7.0 8.2 05 04 0.4
Slovenia 43 36 3.3 36 22 18
Slovakia 1.4 9.9 109 22 21
Finland 19.8 18.1 15.8 15.8 34
Sweden 19.8 19.9 15.8 17.0 15.4 22 21
United Kingdom 58.7 62.6 88.8 67.8 66.5 1.0 1.0
Iceland 12 0.8 08 11 1.3 39 24
Norway -187.7 -175.1 -175.7 -16 -179.4 -175.8 -36.1
Montenegro 0.6 0.3 0.4 0.3 0.3 09 05
North Macedonia 1.4 1.3 14 1.6 1.5 07 06
Albania 11 0.6 03 05 05 04 0.2
Serbia 6.4 52 4.1 4.6 54 09 07
Turkey 72.5 74.7 106.1 110.0 10 1.0
Bosnia and Herzegovina 1.7 21 18
Kosovo* 0.6 0.6 0.6 0.6 0.8 0.3 0.3
Moldova 0.1 20 1 1.9 20 22 00 06 5 0.5
Ukraine 57.3 9 274 21.7 32.3 12 0.9 0.8 0.6 0.6
Georgia : 3.2 35 38 0.7 1.0

* This designation is without prejudice to positions on status, and is in line with UNSCR 1244/1999 and the ICJ Opinion on the Kosovo declaration of independence.

Source: Eurostat (online data codes: nrg_bal_s and demo_pjan)

eurostat4

Tavola 2 - Importazioni nette di energia, in anni selezionati, 2008-2018

Fonte: Eurostat (nrg_bal_s) e (demo_pjan)
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II nucleare NON S|curo

L attesta2|one di 5|curezza per un |mp|anto viene fornlta dai costruttorl dell! |mp|anto stesso
C|oe gll mgegnerl nuclear| Ma sicurezza mgegnerlstlca non 5|gn|f|ca 5|curezza '

| -."S'i-par'la 'soI.o-.d'i-s'icu-rezza_ e quasi' mali. di rischio.-S’licurezz}a e ris’chio,so-no due c_once,t-t,i.- diversi. .
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II nucleare NON 5|curo

 L attesta2|one di 5|curezza per un |mp|anto viene fornlta da| costruttorl dell! |mp|anto stesso
-C|oe gll mgegnerl nuclear| I\/Ia sicurezza mgegnerlstlca non 5|gn|f|ca 5|curezza '

' -."S'i-par'la 'soI.o-.d'i-s'icu-rezza_ e quasi' mali. di rlischio.-Sicurezz_'-a e ris’chio.sono due c_once,t-t,i.- diversi, .

g ;

o

RISCHIO prodotto deIIa frequenza di accadlmento
5 di qualcosa per la: grawta delie sue conseguenze |

L

SUppon"ia'm"o ‘che.venga "stim'ata una’ probabi/itc‘v X

', ‘the- un certo evento accada Da un punto di v15ta

§ probab///st/co /a probablllta reale del/’accadlmento .

e ,--""‘f{_",-'non & X, ben51 [(X X PX) + (PY X Y)] vale d-dire X

_"mo/tlp//cato per la probabljlta PX che. la sud stima

SICI corretta plu la probab/l/ta py che. la stlma sia

'_ ' ‘sbagllata_ mo,/t/p,/lc.a-tlo” pferr..l__a‘ prQbrabI/I’tG- Y “che"

~ Pevento gecada se'Jd stima éll—abhqhto— sbagliata,




”II nucleare NON S|curo

| L' attesta2|one d| S|curezza per un |mp|anto viene fornlta da| costruttorl deII |mp|anto stesso,
C|oe gll mgegnerl nuclearl Ma 5|curezza mgegnerlstlca non 5|gn|f|ca 5|curezza st

| -."S'i-par'la 'soI.o-.d'i-s'icu-rezza_ e quasi' mali. di rischio.-S’licurezzfa e ris’chio.sono due c_once,t-t,i.- diversi. .
. " // i Y, = T ' ¥ oe b : et .' ) .. d : ."

RlSCHlO prOdOttO deIIa frequenza di accadlmento Suppon/amo che venga st/mata una probab/l/ta X

I’dl qualcosa per |a graV|ta delle sue conseguenze e ';che un certo evento accada Da un punto d/ wsta :

: : AN o n L Rt S e e e -'_probablllst/co /a probablllta reale de//’accad/mento 3
_Urgenza; 5 3 ,':,.' ) S g g ,--""_l'r_';'non e X bensz [(X X PX) + (PY X Y)] vale a-dire X

‘ | — — S i la probabl.l/ta PX che la’ sua st‘/ma_' |

Kick (’@ ¢ damage (0) Emergenza in funzione di danno, i} la probablllta PY che. o st/ma sia

mulfiphed by probability (f) propebili ¢ wgenza (Fonte Lzrgi)g) i‘/p//cato per " la probab/hta Y che; ,
%—/ 0 se Iq;t‘lmq.el;qppynto sb_a__gllata'.,_ '
 Cmergency (€) = P (rick) x U (urgency) = (p x D) x (T1/T) ol e
/——gﬁ

Urgency (1)) in emergency situations ic reaction fime — the fime required fo colve the problem
(1) - divided by the intervention time actually available left to aveid a bad outeome (7).
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' La probablllta d| accadlmento degll |nC|dent| nuclearl molto spesso non V|ene neppure vaIutata
£ correttamente dagli mgegnen Nel'marzo-del 2011 un terremoto sottomarmo al Iargo deIIa costa
est del Glappone (9, 0. sulla scala Rlchter) eil successwo tsunaml hanno provocato la fusione in tre .
| _"_'reattorl nucleari, con conseguente rilascio-di enormi quantltatlw di radloattlvlta nel’ambiente,
i ’radloatt|V|ta che si & dlffusa in tutta I’atmosfera a I|ve|Io globale (Italla compresa ved| dat| ARPAV)

TEPCO "The scale of the tsunaml far

exceeded all preVIoust held

Ay L expectatlons and knowledge” (2012) B




Narrativa: | terremoti accadono imprevedibilmente
— quando, dove, con che intensita non lo sappiamo

v
Scenari e conseguenze a
loro volta imprevedibili



Narrativa: | terremoti accadono imprevedibilmente
- quando, dove, con che intensita non lo sappiamo

World wide earthquakes Gutenberg-Richter law

A
3 1000000
Scenari e conseguenze a
loro volta imprevedibili Losn .

10000 - \
1000 \
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10 \
1
— 0 2 4 6 8\ 10
. A : 0.1

Realta: Ci aspettiamo un grosso
terremoto proprio li = la sola
imprevedibilita e quando

Occurrence (per year)

- 0.01 3
g i T A= L b Magnitude
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[Counts / (keV h m3)]

5x107 _
4x107¢ _|
3x107 _
R - Filter_15_23_03_2011
2x107¢ _|
- 661 keV 137Cs peak due to Chermobyl
— and Atomic bomb tests Resuspension
10x107 /
- iv
— Y : ; )
bl B AN NN O N NN N e o 0 NP Pt A piis
-0.0 Y vy vy vy v ey vy rypvpveypeypyvypvpvrypvpvgong
640 é80 720 760 800
Energy [keV]

Fig. 2. *’Cs peaks due to Chernobyl and nuclear test bomb particulate re-suspension
in black and Fukushima fallout in green. (For interpretation of the references to color in
this figure legend, the reader is referred to the web version of this article.)
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Bl 'Bad news': radiation 16 times above
B normal after forest fire near Chernobyl

S April 16, 2020
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Rischio attacchi terroristici
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Commission: t'nsentite a
condizioni v unzione per scorie
altamente radioa ttuale, tali depositi non
esistono. Y

ta la prob3bilita
di armi geie

Sia il mondo della r
internazi i (per cita

INEY. nQLUnite e I'IPCC)
0 aspetto




Se non & la Scienza a parlare, sentiamo questo...

Nuclear is safe and low carbon
R What are the safest and cleanest sources of energy?

s/

Death rate from accidents and air pollution Greenhouse gas emissions
Measured as deaths per terawatt-hour Of energy )IO(lu tion. Measured in emissions of CO,-equivalents per gigawv nrt hour ofe[ectr\oty over the lifecycle of the power plant.
1 terawatt-hour is the annual energy consumption of 27,000 people in the EU 1 gigawatt-hour is the annual electricity consumption of 160 people inthe EU
2as.e- N G| I - -
Ao - 25% of global energy —— = A
~1230-times higher than solar 273-times higher than nuclear energy —
Ao 31% of global energy T . — A
~263-times higher than nuclear energy 180-times higher than wind -
zacears ] Natural Gas | -
23% of global energy
a.6 deaths [J| Blomass 78-230
7% of global energy “tonnes”

0.02 deaths Hyd ropower . 34 tonne

007deaths'| NUClear energy |stonnes

4% of global

0.04deaths‘ Wlnd |4[onnes
2% of global energy
0.02deaths| Solar [

*Life-cycle emissions from biomass vary f\'f*nihcar‘.tiy depending on fuel (e.g. crop resides vs. forestry) and the treatment of hloouuc sources.
“The death rate for nuclear energy includes deaths from the Fukushin “| and Chernobyl disast vell as the deaths from occupational accidents (largely mining and milling).
Energy shares refer to 2019 and are shown in primary energy substitution equivale toco f)r inefficiencies of fossil fuel combustion. Tradit H)IIIHl)HHnbE.!kL n into account.
Data sources: Death rates from Markandya & Wilkinson (j2007,\ in The Lancet, dnd ‘Jovacool et al. (2016) in Jourml of Cleaner Production;
Greenhouse gas emission factors from IPCC AR5
OurWorldinData.org - Research and data to mak

he authors Hannah Ritchie and Max Roser

https://ourworldindata.org/safest-sou




Tasso di mortalita
per energia prodotta

Vittime per miliardo di kWh




Ut|||zzo scorretto deIIa statlstlca dovuto a |gnoranza
'malafede o} una combma2|one deIIe due g

] '1) Presunta sicurezza deI nucleare basata sul rapporto n. mort| per ogm kWh prodotto
2) Mortl danno e kWh benef|C|o enframbl r|fer|t| aII |mp|anto |n fase operatlva o2 g, L A

g 1 eccetto che per |I nucleare dove invece viene fatto il rapporto tra il'n. di mOrtl a segwto d| un .
incidente’ (qumdl a |mp|anto non produttlvo) eil n. d| kWh prodottl a lmplanto operatlvo : o

| _ 4) Appllcando lo stesso caIcoIo aIIe aItre fontl perfmo J| carbone & meno perrc;oloso del nucleare

'5) Per quest uItlmo la domanda quant| kWh produco per ogm persona che uccndo ha come rlsposta e
zero, con un danno conseguente che va ad mflmto et N - : ' Bl




Ut|||zzo scorretto deIIa statlstlca dovuto a |gnoranza
'malafede o} una combmazmne deIIe due g

'1) Presunta sicurezza deI nucleare basata sul rapporto n. mort| per ogm kWh prodotto
2) Mortl danno e kWh benef|C|o enframbl riferiti aII |mp|anto in fase operatlva o2 g, L A

g 1 eccetto che per |I nucleare (fove invece viene fatto il rapporto tra il'n. di mOrtl a segwto d| un .
incidente’ (qumdl a |mp|anto non produttlvo) eil n. d’l kWh prodottl a |mp|anto operatlvo : o

| _ 4) Appllcando lo stesso calcolo aIIe altre fontl perflno J| carbone & meno perlcoloso del nucleare

“5) Per quest uItlmo 1a dornanda quant| kWh produco per ogm persona che urccndo ha come rlsposta

L

.. zero, con un danno conseguente che va ad mflmto Rl O

Rlassumendo se facao |I rapporto tra mortl causate a centrale operatlva e kWh prodottl a centrale
operatlva le fossili sono. tutte enormemente perlcolose mentre nucleare e rinnovabili sono enOrmemente
sicure. Se invece faccio il rapporto tra morti causate a centrale ferma e kWh prodottl a centrale ferma :

'-. tutte Ie sorgentl 50N0 |nut|I| e sicure salvo il nucleare che e tmmensamente perlcoloso

U .-'

Usare camplonl dlsomogenel neIIa raccolta datl e poi comparare [ rlsultatl & sbaghato e d|sonesto
: Rlportare questl dat| come- fossero |I punto-di partenza per un dlbattlto & maccettablle :




II nucleare NON e equo

' _-'1) l Pae5| pover| non hanno Ie competenze tecmche néi fondl per avware e gestlre un programma :
‘nucleare, né per garantlrne la 5|curezza Cio significa che: sarebbero completamente asserviti =
i _'__polltlcamente e flnanzlarlamente - ai Paesl rlcchl fornltorl dl tecnologle personale addestratq e .
.-'fond|d| |nvest|mento T T, e g o TR P

_ .-2) Programml nuclear| aVV|at| autonomamente in Pae5| a bassa stabJI|ta pohtlca alzerebbero
o ~enormemente sia il rlschlo di. |nC|dent| trans na2|onaI| (se non globall) Sla Ia prollferazone d| ni

'armament| nuclear|

J'-i




II nucleare NON equo

! _-'1) l Pae5| pover| non hanno Ie competenze tecmche néi fondl per avware e gestlre un programma :
‘nucleare, né per garantlrne la 5|curezza Cio significa che: sarebbero completamente asserviti =

i _'__polltlcamente e flnanzlarlamente - ai Paesl rlcchl fornltorl di tecnologle personale addestratq e .

| .-'fondl ol |nvest|mento T T, e Cara t e M DR

.-2) Programml nuclear| aVV|at| autonomamente in Pae5| a bassa stabJI|ta pohtlca alzerebbero

| ~enormemente sia il rlschlo di. |nC|dent| trans na2|onaI| (se non globall) Sla Ia prollferazone d| ni

'armament| nuclear| oty P R

3) L accentramento deIIe font| di produzlone energetlca 5| traduce m accentramento d| produznone '
'd| risorse e accentramento d| potere L e b ot 1 ; | e

3 1 ) Il decentramento de/le font/ d/ r/sorse é una delle strade obbl/gate d/ adattamento
agl/ effettl del camb/amentl cl/mat/a (smcrta famé m:grazron/ forzate e conf//ttl)

53] 2) POSSIbI/ItG da parte dl gruppl o comunlta di esercrtare un contro/lo soc:ale mdeb/to
che in presenza dicrisi amb/entall e soc:o—economlche puo portare a grav: /nstab/l/ta
mterne confl/tt/ armatl o) add/rrttura reglml dlttatorjall | 4 kA

o Ty A 5 i . . - Lo " P




Il nucleare NON & appoggiato dalla scienza

e _ TTstudio/Alamy Stock Photo

Bl Nuclear energy isn’t a safe bet in a warming world — [
s here’s why _

3 Published: June 28, 2021 10.22am BST

' B Paul Dorfman

Honorary Senior Resear rch Associate, UCL Energy Institute, University College London, UCL
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Table S2. Several of the processes treated in the LOADMATCH model simulations for matching demand
with supply, storage, and demand response.

100% IN 139 COUNTRIES

Transition to 100% wind, water, and solar (WWS) for all purposes
(electricity, transportation, heating/cooling, industry)

Residential Commercial/govt
1ooftop solar rooftop solar £
14.89% 11.58%

Solar plant PROJECTED: Wave energy 4l
21.36% ENERGY MIX 0.58%

Concentrated A A Geothermal energy (48
- <olar plant 0.67% ¢
9.72% | | ’

“- Onshare wind Hydroeec‘\‘;\; ‘f:

23.52%
| b Tidal turbine AN
Ll s €

JOBS CREATED 52 MILLION
JOBS LOST 27.7 MILLION

Using WWS electricity for everything, instead of burning fuel, and

improving energy efficiency means you need much less energy.
2050 Demand with
Wind, Water, Sun

2050 Demand with
business as usual

Parameter Is the
process
treated?

Onshore and offshore wind electricity Yes

Residential, commercial/government rooftop PV electricity Yes

Utility PV electricity Yes

CSP electricity Yes

Geothermal electricity Yes

Tidal and wave electricity Yes

Direct solar and geothermal heat Yes

Battery storage Yes

CSP storage Yes

Pumped hydropower storage Yes

Existing hydropower dam storage Yes

Added hydropower turbines No

Heat storage (water tanks, underground) Yes

Cold storage (water tanks, ice) Yes

Hydrogen storage in tanks Yes

Hydrogen fuel cell vehicles for long-distance, heavy transport Yes

Battery-electric vehicles for all other transport Yes

District heating Yes

Electric heat pumps for building cooling and air/water heating Yes

Electric furnaces and heat pumps for industrial heat Yes

Wind, PV, CSP, solar heat, wave supply calculated in GATOR-GCMOM Yes

Building heat and cold loads calculated in GATOR-GCMOM Yes

Array losses due to wind turbines competing for kinetic energy Yes

Losses from T&D, storage, shedding, downtime Yes

Perfect transmission interconnections Yes

Costs of all generation, all storage, short- and long-distance T&D Yes

Avoided cost of air pollution damage Yes

Avoided cost of climate damage Yes

Land footprint and spacing requirements Yes

Changes 1n job numbers Yes




Table S2. Several of the processes treated in the LOADMATCH model simulations for matching demand
with supply, storage, and demand response.

100% IN 139 COUNTRIES

Transition to 100% wind, water, and solar (WWS) for all purposes
(electricity, transportation, heating/cooling, industry)

Residential Commercial/govt

F_ 1ooftop solar rooftop solar £
14.89% 11.58%
Solar plant PROJECTED: Wave energy @
21.36% ENERGY MIX 0.58%
Concentrated A A Geothermal energy
- solar plant 0.67% {
9.72%
Onshore wind Hydroelectric @
L zsm | | g
A Tidal turbine i
Offshore winc @
b 136 R
JOBS CREATED 52 MILLION
JOBS LOST 27.7 MILLION

Using WWS electricity for everything, instead of burning fuel, and
improving energy efficiency means you need much less energy.

2050 Demand with
Wind, Water, Sun

g v

425% . . .
I o]
World

510.1 million km?

2050 Demand with

business as usual

R T

World Land

144.6 million km?

Offshore wind
609,549

(0]

Land

121.5 million km?

(145-country)
Tidal+Wave
1,733 Rooftop PV 3
B Utility 47338 thermal
PV+CSP+ST  ° 2
205,729 7

Onshore wind

440,199

©.17%)
o 0.36%

Fig.2 New land area (km?) required for footprint on the ground, which
applies to utility PV + CSP + ST (solar thermal) and geothermal electricity
and heat, and for spacing, which applies to onshore wind, among the 145
countries examined. Ocean spacing areas for new offshore wind, tidal, and
wave power are also shown as is the area for new rooftop PV, which
doesn't require new land. No new land for hydropower is needed. The
values are determined by dividing the difference between the world total
new plus existing nameplate capacities from Table S9 (ESIF) and the world
total existing nameplate capacities from Table S8 (ESI¥) by the installed
power densities from Table S22 (ESIY).

Parameter Is the
process
treated?

Onshore and offshore wind electricity Yes

Residential, commercial/government rooftop PV electricity Yes

Utility PV electricity Yes

CSP electricity Yes

Geothermal electricity Yes

Tidal and wave electricity Yes

Direct solar and geothermal heat Yes

Battery storage Yes

CSP storage Yes

Pumped hydropower storage Yes

Existing hydropower dam storage Yes

Added hydropower turbines No

Heat storage (water tanks, underground) Yes

Cold storage (water tanks. ice) Yes

Hydrogen storage in tanks Yes

Hydrogen fuel cell vehicles for long-distance, heavy transport Yes

Battery-electric vehicles for all other transport Yes

District heating Yes

Electric heat pumps for building cooling and air/water heating Yes

Electric furnaces and heat pumps for industrial heat Yes

Wind, PV, CSP, solar heat, wave supply calculated in GATOR-GCMOM Yes

Building heat and cold loads calculated in GATOR-GCMOM Yes

Array losses due to wind turbines competing for kinetic energy Yes

Losses from T&D, storage, shedding, downtime Yes

Perfect transmission interconnections Yes

Costs of all generation, all storage, short- and long-distance T&D Yes

Avoided cost of air pollution damage Yes

Avoided cost of climate damage Yes

Land footprint and spacing requirements Yes

Changes in job numbers | Yes
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Table S16. Budget of total end-use energy demand met, energy lost, WWS energy supplied, and changes in
storage, during the three-year (26,291.4875 hour) simulation for each region and summed over all regions.
All units are TWh over the simulation. Divide by the number of hours of simulation to obtain simulation-
averaged power values, which are provided in Table S15 for key parameters. Figure S2 shows the time series
§ of matching demand with supply and changes in storage for each region.

Africa

Australia

Canada

Central
America

Central
Asia

Al. Total end use demand
Electricity for electricity inflexible demand
Electricity for electricity, heat, cold storage + DR
Electricity for Hz direct use + Ha storage

A2. Total end use demand
Electricity for direct use, electricity storage, + Ha
Low-T heat load met by heat storage
Cold load met by cold storage

A3. Total end use demand
Electricity for direct use, electricity storage, DR
Electricity for H> direct use + Hz storage
Electricity + heat for heat subject to storage
Electricity for cold load subject to storage

B. Total losses
Transmission, distribution, downtime losses
Losses CSP storage
Losses PHS storage
Losses battery storage
Losses CW-STES + ICE storage
Losses HW-STES storage
Losses UTES storage

12,843
6,276
5,379
1,188

12,843

11,976

806
61.26

12,843

10,601
1,188

806

248.01

3,257
887
3.67
0.23
173
11
106
210
1,866

2,426
1,269
947
209
2,426
2,372
52
2.42
2,426
2,127
209
76
13.66

817
210

1
0.0497
55.9
0.4

5.5
9.4
534

4,416
2,305
1,824
287
4,416
4,241
174
0.91
4,416
3,860
287
254
15.54

599
343
0.00
1.2163
9.42
0.16
23

28

194

4,224
1,938
1,816
470
4,224
4,070
140
14.45
4,224
3,570
470
140
43.94

2,913
481
0.40
0.0198
24.2
2.6
26.9
0.0
2,378

4,390
2,33
1,797
256
4,390
4,201
188
1.14
4,390
3,929
256
200
4.31

2,058
395
0.74
0.0425
32.6
0.2
26.1
46.1
1,557

Losses from shedding

LG I00

3,242

5.015

7,137

6,447




“Costi dell'energia da elettricita e'gé_n_e';ratojri termici

| Table S17. Parameters for determining costs of energy from electricity and heat generators.

Capital cost new

installations
(Smillion/MW)

O&M Cost
($/kW/yr)

Decom-
missioning cost
(% of capital
cost)

Lifetime (years)

TDM
losses (%
of energy
generated)

Onshore wind
Offshore wind
Residential PV

Utility-scale PV

CSP with storage®
Geothermal electricity
Hydropower

Wave

Tidal

Solar thermal heat
Geothermal heat

Commercial/government PV

1.02 (0.85-1.18)
1.96 (1.49-2.44)
1.93 (1.76-1.10)
1.29 (0.93-1.66)
0.75 (0.67-0.84)
4.58 (3.59-5.57)
4.63 (3.97-5.29)
2.78 (2.36-3.20)
4.10 (2.82-5.39)
3.65 (2.93-4.38)
1.17 (1.06-1.29)
4.63 (3.97-5.29)

37.5 (35-40)
80 (60-100)
27.5 (25-30)
16.5 (13-20)

, 60)
45 (36-54)
15.5 (15-16)

175 (100-250)

125 (50-200)

1.25(1.2-1.3)
2 (2-2)
0.75 (0.5-1)
0.75 (0.5-1)
0.75 (0.5-1)
1.25 (1-1.5)
2.5(2-3)
S (2-3)

2 (2-2

(2-3)
1-1.5)
2(1-3)

2.5
i

l.

30 (25-35)
30 (25-35)
44 (41-47)
46 (43-49)

48.5 (45-52)
45 (40-50)
45 (40-50)
85 (70-100)
45 (40-50)
45 (40-50)
35 (30-40)
45 (40-50)

Capital costs (per MW of nameplate capacity) are an average of 2020 and 2050 values. 2050 costs are derived and sourced
n Tacobson and Delucchl (7071) W hth uses the same methodology as n | 8LObSOIl et al. (7019) For comparlson the
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Table S25. Changes in the Numbers of Long-Term, Full-Time Jobs
Estimated long-term, full-time jobs created and lost due to transitioning from BAU energy to WWS across
§ all energy sectors in each country. The job creation accounts for new direct, indirect, and induced jobs in the
il clectricity, heat, cold, and hydrogen generation, storage, and transmission (including HVDC transmission)
industries. It also accounts for the building of heat pumps to supply district heating and cooling. However it
does not account for changes in jobs in the production of electric appliances, vehicles, and machines or 1n
§ increasing building energy efficiency. Construction jobs are for new WWS devices only. Operation jobs are
for new and existing devices. The losses are due to eliminating jobs for mining, transporting, processing, and
using fossil fuels, biofuels, and uranium. Fossil-fuel jobs due to non-energy uses of petroleum, such as
Bl lubricants, asphalt, petrochemical feedstock, and petroleum coke, are retained. For transportation sectors, the
jobs lost are those due to transporting fossil fuels (e.g., through truck, train, barge, ship, or pipeline); the jobs

not lost are those for transporting other goods. The table does not account for jobs lost in the manufacture of [

| combustion appliances, including automobiles, ships, or industrial machines.

Region or country (a) (b) (©) (d) (e)
Construction | Operation jobs Total jobs Total jobs Net change 1n

jobs produced produced produced lost jobs

=a+b =c-d

Africa 1,898,635 1,691,945 3,590,580 4,545,041 -954.,461
Algeria 159,765 135,891 295,656 411,482 -115.826
Angola 29.161 28,443 57,604 249 355 -191,751
Benin 19,443 17,606 37,049 36,585 464
Botswana 8,401 7,497 15,898 6,578
Cameroon 23.175 52 45427 33,15¢ -37.,732
Congo 8.338 , 16,310 -49.245
Congo, DR 54316 52,888 107,204 284,465 -177,261
Cote d'Ivoire 25.457 49.672 71,857 -22,185
Egypt 271,433 228,399 499 833 R2 166,551
Equator. Guinea 22,050 21,927 43,977 35,419 8,558
Eritrea 1,792 1,503 3,296 7,991 -4.,695
Ethiopia 81,883 73,517 155,400 334,804 -179.,404
Gabon 34,258 34.454 68,712 51,514 17,198
Ghana 45,616 38,413 84,029 79.853 4,176
Kenya pcc. 42339 39,252 81,591 160,636 -79,045

PAS 04 3 i S 10
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Table S24. Estimated mean number of long-term, full-time construction and operation jobs per MW

nameplate capacity of different electric power sources and storage types in the United States. A full-time job

 1s a job that requires 2,080 hours per year of work. The job numbers include direct, indirect, and induced
[l jobs. These job numbers are scaled to different countries as described in the caption of Table S25.

T

Electric power generator

Construction
Jobs/MW or
Jobs/km

Operation
Jobs/ MW or
Jobs/km

Onshore wind electricity

Offshore wind electricity

Wave electricity

Geothermal electricity
Hydropower electricity

Tidal electricity

Residential rooftop PV
Commercial/government rooftop PV
Utility PV electricity

CSP electricity

Solar thermal for heat

Geothermal heat

Pumped hydro storage (PHS)

CSP storage (CSP-PCM)

Battery storage

Chilled-water storage (CW-STES)
Ice storage (ICE)

Hot water storage (HW-STES)
Underground heat storage (UTES)
Producing heat pumps for district heat
Producing and storing hydrogen
AC transmission (jobs/km)

AC distribution (jobs/km)

HVDC transmission (jobs/km)

0.24
0.31
0.15
0.71
0.14
0.16
0.88
0.65
0.24
0.31
0.71
0.14
0.77
0.62
0.092
0.15
0.15
0.15
0.15
0.15
0.32
0.073
0.033
0.094

0.37
0.63
0.57
0.46
0.30
0.61
0.32
0.16
0.85
0.86
0.85
0.46
0.3
0.3
0.2
0.3
0.3
0.3
0.3
0.3
0.3
0.062
0.028
0.080

aken from Tacobson et al (2019), except “producing heat pumps for district heat” values are estimated here and HVDC




~ Mortalita stimata per anno € costi sociali

Table S21. Regional (a) estimated air pollution mortalities per year in 2050-2052 due to anthropogenic
sources (90% of which are energy); (b) carbon-equivalent emissions (CO:¢) in the BAU case; (¢) cost per
tonne-CO:z¢ of eliminating CO2e with WWS; (d) BAU energy cost per tonne-CO:ze emitted; (¢) BAU health
cost per tonne-COze emitted; (f) BAU climate cost per tonne-COze emitted; (g) BAU total social cost per
tonne-COze emitted; (h) BAU health cost per unit all-BAU-energy produced; and (1) BAU climate cost per
unit-all-BAU-energy produced.

Region or country

(a)’
2050
BAU air
pollution
mortal-
ities

(Deaths/y)

(b)?
2050
BAU
C(:)_ze

(Mton-
ne’y)

(c)’
2050
WWS
(%
tonne-
C()ge—
elim-
mated)

(d)*
2050
BAU

energy
cost ($

tonne-

CcO 2C-
emitted)

(e)*
2050
BAU
health

cost ($

tonne-

C(:)g€—

emitted)

®*
2050
BAU
climate
cost ($
tonne-
C()3€—
emitted)

(2)*
2050
BAU
social
cost =
d+e+f

($
tonne-
C())_e-

emitted)

(hy®
2050
BAU
health

cost

(¢/kWh)

6
2050
BAU

climate
cost

(¢/kWh)

Africa

Algeria
Angola
Benin
Botswana
Cameroon
Congo
Congo, DR
Cote d'Ivoire
Egypt
Equator. Guinea
Eritrea
Ethiopia
Gabon
Ghana

Kenya
s ecCcC.

1,173,737
10,788
19,997
17,080

940
25,940
4,535
93,264
33,702
63,218
919
6,912
152,676
1,054
25,489
17,759

~

112.5
71.7
100.5
115.1
99 4
141.3
75.6
9274
1254
110.7
388.8
131.5
321.9
676.2
165.4
175.4

383
308
371
528
301
610
308
4,678
478
285
736
569
1,643
325
480
730

125

1,247
183
1,606
1,822
424
3,007
1,482
11,391

1,080
2,185

1,039

LNtn o tn o o o o o 't
L th o th th th th ) L
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th th O\ ¢
o o0 O
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2,189
1,049
2,535
2,908
1,283
4,175
2,349
16,626
4,193
1,488
2,435
7,539
8,085
2,963
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Table 3 Nameplate capacities by WWS generator needed to meet 2050 (a) annual average and (b) continuous all-purpose end-use load plus
transmission/distribution/maintenance losses, storage losses, and shedding losses for 145 countries/24 world regions. (c) Nameplate capacities already
installed as of 2020 (except that solar thermal heat is for 2018 and geothermal heat is for 2019). (d) Average (among all countries) percent of 2050 end-
use load plus losses supplied by the final nameplate capacities

WWS technology

(a) 2050 initial existing plus
new nameplate capacity to
meet annual-average load
plus losses (GW)

(b) 2050 final existing plus
new nameplate capacity to
meet continuous load plus
losses (GW)

(c) Nameplate capacity
already installed
2020 (GW)

(d) Percent of 2050 WWS
load plus losses supplied
by each generator

Onshore wind
Offshore wind
Res. roof PV
Com/gov roof PV
Utility PV plant
CSP plant

Bl Geothermal electricity

d Hydroelectricity
Wave electricity
Tidal electricity
Solar thermal heat

8 Geothermal heat
Total all

6983
3946
6032
7381
10258
395
97.3
1164
50.3
19.2
456.4
107.7
36889

9430
4421
3422
5912
16244
419.7
97.3
1164
50.3
19.2
456.4
107.7
41742

712.72
35.50
141.2
141.2
423.61
6.47
14.01
1164
0.0006
0.53
456.4
107.72
3203

32.1
12.9
5.70
9.86
30.0
2.73
0.73
4.93
0.08
0.04
0.42
0.49
100

All values are summed over 145 countries in 24 regions, except values in column (d) are outputs by energy device, summed over all countries
divided by total load plus losses among all countries. ‘‘Annual average load plus losses™ is all-purpose end-use energy demand plus losses per year
| divided by 8760 hours per year. “Initial” nameplate capacities (meeting annual-average demand) are nameplate capacities at the start of a
LOADMATCH simulation. “Final” nameplate capacities are those needed to match load plus losses after LOADMATCH simulations. Table S9 (ESI)
gives final nameplate capacities by country/region. Table S8 (ESI) gives nameplate capacities already installed by country/region in 2020. Table S12 }
(ESI) gives values in column (d) by region.
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Table S8. Existing nameplate capacity (GW) by WWS generator in each region and each country within
each region 1n 2020 (except solar heat data are from 2018 and geothermal heat data are from 2019).

Region or country

On-
shore
wind

Off-
shore
wind

Resi-
dential
roof PV

Com
gov
roof PV

Utility

PV

CSP
with
storage

Geo-
ther-
mal
elec-
tricity

Hydro

Tidal

Wave

Solar
heat

Geoth
ermal
heat

Africa
Algeria
Angola
Benin
Botswana
Cameroon
Congo
Congo, DR
Cote d'Ivoire
Egypt
Equator. Guinea
Eritrea
Ethiopia
Gabon
Ghana
Kenya
Libya
Morocco
Mozambique
Namibia
Niger
Nigeria
Senegal
South Africa
South Sudan

eCC

1.465
0
0.001
0.324
0
0

338
0
1.405
0
0.006
0
0.003
0.050
2.636
0

1.751
0.085
0.003
0.001
0.001
0.003
0.000
0.004
0.003
0.335
0.000
0.004
0.004
0.000
0.014
0.021
0.001
0.041
0.011
0.029
0.005
0.006
0.031
1.098
0.000

1.751
0.085
0.003
0.001
0.001
0.003
0.000
0.004
0.003
0.335
0.000
0.004
0.004
0.000
0.014
0.021
0.001
0.041
0.011
0.029
0.005
0.006
0.031
1.098
0.000

5.2583
0.254
0.008
0.002
0.004
0.008
0.001
0.012
0.008
1.004
0.000
0.013
0.012
0.001
0.042
0.064
0.003
0.122
0.033
0.087
0.016
0.017
0.093
3.294
0.001

0.8313
0
0
0
0
0
0
0
0
0
0
0

1.305

2216

0.347
0

2.111

0.081

0.684
0

0.0004

0

0

0

0

0

0

0

0

0

0

0

0

0
0.0004

0

0

0

0.009

0

0

0

0

0

0

0

0

0
0.002

0

0
0.316
0.002
0.032

0
0.003
0.003
1.521

0

0.1942
0.0777

0.044

0
0.0022
0
0
0.0185
0
0.005
0
0
0
0.0007
0
0.0023
0




 Capacita massima istantanea e capacita di immagazzinamento dell'energia-

Table S13. Aggregate (among all countries in each region) maximum instantaneous charge rates, maximum
instantaneous discharge rates, and maximum energy storage capacities of the different types of electricity
storage (PHS, CSP-PCM, batteries, hydropower), cold storage (CW-STES, ICE), and heat storage (HW-
STES, UTES) technologies treated here, by region. Table S14 gives the maximum number of hours of storage
at the maximum discharge rate. The product of the maximum discharge rate and hours of storage gives the
maximum energy storage capacity. The maximum storage capacities are either of electricity for the electricity
storage options or of thermal energy for the hot and cold storage options.

Africa Australia Canada Central America
Storage Max Max Max Max Max Max Max Max Max Max Max Max
technology charge dis- stor- | charge dis- stor- | charge dis- stor- | charge dis- stor-
rate charge age rate charge age rate charge age rate charge age
GW rate capac- GW rate capac- GW rate capac- GW rate capac-
GW ity GW ity GW ity GW ity
TWh TWh TWh TWh
PHS & 27.8 0.39 10.7 0.150 16.6 0.233 6.00 6.00 0.084
CSP-elec. 28.2 28.2 - 4.86 - 0 = 8.29 8.29 -
CSP-PCM 454 - 0.6 - 0.110 - 0 13.36 -- 0.187
Batteries 750 750 3.00 250 1.00 100 1,100 1,100 4.40
Hydropower 13.4 31.5 117.2 7.45 30.3 81.82 8.46 19.86 74.1
CW-STES 3.77 3.77 0.053 0.208 [ 0.0029 0.237 0.668 | 0.668 | 0.0094
ICE 5.66 5.66 0.079 0.312 [ 0.0044 0.355 1.00 1.00 | 0.0140
HW-STES 143.9 143.9 1.15 9.17 0.073 2417 27.66 | 27.66 | 0.221
UTES-heat 2.85 143.92 | 103.6 9.17 0.880 24.17 3.19 27.66 | 0.664
UTES-elec. 143.9 -—-- -- -- - - 27.66 -- --
Central Asia China Region Cuba Europe
PHS 12.0 12.0 0.168 126.2 1.767 3.00 0.042 | 208.1 208.1 291
CSP-elec. 8.01 8.01 -- 128.3 - 0.482 = 16.17 16.17 -
CSP-PCM 12.92 -- 0.181 - 2.896 - 0.011 26.08 - 0.365
Batteries 30 730 2.92 2,600 10.40 100 0.400 1,200 1,200 4.80
Hydropower 1044 | 2496 91.4 343.7 | 1384.0 0.068 [ 0.260 | 75.36 166.3 660.2
CW-STES 0.066 [ 0.066 | 0.0009 11.30 [0.1583 0.101 [ 0.0014 | 444 444 | 0.0621
ICE 0.098 [ 0.098 | 0.0014 16.96 [ 0.2374 0.152 | 0.0021 6.65 6.65 | 0.0931
HW-STES 27.02 27.02 | 0.216 5539 | 2.770 1.67 0.013 309.7 309.7 1.858




ke Area di'territorio necessaria per tipo _d’i_sorgehté £l

B Table S22. Footprint and spacing areas per MW of nameplate capacity and installed power densiti
1 WWS electricity or heat generation technologies.

WWS technology

Footprint
(m*MW)

Spacing
(km?*/MW)

Installed
power
density
(MW/km?)

Onshore wind
Offshore wind

Wave device
Geothermal plant
Hydropower plant
Tidal turbine
Residential roof PV
Commercial/govt. roof PV
Solar PV plant
Utility CSP plant
Solar thermal for heat

0.0505
0.139
0.033

0
0
0.004
0
0
0
0
0

19.8
7.2
30.3
304
2.0
250
191.2
191.2
81.8
34.1

700




e Area disponibile per iinsta_lla'z_'iohe"PV

Table S7. 2050 rooftop areas suitable for solar PV panels and the potential PV nameplate capacity fitting in
the suitable rooftop areas, for 145 countries. Residential values include rooftops over associated residential
parking areas. Commercial/government values include institutional buildings (e.g., schools) and industrial
buildings. About 12.3% and 50.4% of potential residential and commercial/government rooftop areas,
respectively, are proposed to be installed by 2050 based on the final nameplate capacities for all countries
from Table S9. The methodology for determining suitable rooftop area 1s described 1n Jacobson et al. (2017)
and summarized 1n the footnote below.

Country

Residen-
tial roof-
top area
suitable
for PVs
m 2050

(km?)

Potential
nameplate
capacity
of suitable
area in
2050
(MW
peak)

Com-
mercial
govt.
roof-top
area
suitable
for PVs
n 2050
(km?)

Potential
nameplate
capacity
of suitable
area in
2050
(MWyc-
peak}

Country

Residential
rooftop
area
suitable for
PVsin
2050
(km?)

Potential
nameplate
capacity of

suitable

area in
2050
(I\/I\ch-pmk)

Commer-
cial/govt.
rooftop
area
suitable
for PVs
in 2050
(km?)

Potential
nameplate
capacity of

suitable

area in
2050
(M\ch-peak)

Albania
Algeria
Angola
Argentina
Armenia
Australia
Austria
Azerbaijan
Bahran
Bangladesh
Belarus
Belgium
Benin
Bolivia
Bosnia & Herz.
Botswana

6,343
172,657
188,041
151,995

6,928
227927

19,396
34,978

2,588
337,619

8,783

5,244

65,890
66,317
9,825

19
410
294
445
17
574
65
91
4
224

63

4,457
98,090
70,253

106,496
4,072
137,246
15,613
21,679

1,017
53,511
15,031

4,545
10,639
26,413

6,317

8,495

Kuwait
Kyrgyzstan
Lao PDR
Latvia
Lebanon
Libya
Lithuanma
Luxembourg

Macedonia, Nor.

Malaysia
Malta
Mauritius
Mexico
Moldova
Mongolia
Montenegro

6,825
18,874
40,571

2,970

5,485
50,624

5,046

386
5,117
231,149
412
6,011
497,569

3,709
12,527

3,595
1,772
12,073
5,206
2,888
28,693
9,261
375
3,273
88,532
175
1,766
251,800
2,011
11,822
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II nucleare NON e appogglato daIIa suenza
g . Da una recente /nterwsta al prof Ange/o Tartaglla (Ing Nucleare e prof emer/to d/ F/S/ca e
Pol/tecn/co di Tormo) - -, : Bl

'”I'n'c_I'Udelr'e_jI' n'ucl'ea_ré nella.Tasso‘nc',')mia, \'/-érde.dell_.’U_e & u'r-,i"suiCidi_O”.

“ / | . I I .
| AI momento non.c’é squ2|ope al problema deIIe scorle i costl sono altlssrml Ia S|curezza e
S.un |IIu5|one o ' '

“La p'rinc'i_pallé caratteristica dei'reattori di qHarta"g.énéré"zidneﬁ'é.;quel-_la di'rion esistere”. .

| Rapporto IPCC (2022) "L energ/a nuc/eare cont/nua ad essere afflltta da costl
“altissimi, alta necesszta di /nvest/ment/ /n/zm// problem/ jrrisolti r/guardo allo
' smaltlmento delle scor/e radloatt/ve scarsar accettaz:one po//tlca e pubb//ca
S -Nonostante lg bassa probab/llta la. ,DOSSIbI/Ita di mc:dent/ nuc/earl gravi. es:ste con', |
" esposizione alle rad:az:onl su'larghissime aree e per lungo tempo I contesto '
‘riguarddnte la prol:feraz:one. parallelo di armamentl nuqleqrtyrés,ta _cru(:la/e_ .
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In March 2021 the Joint Research Centre (JRC) published the technical assessment of nuclear energy with respect to the 'do no significant harm’
criteria of Requlation (EU) 2020/852 (‘Taxonomy Regulation’) which concludes that “there is no science-based evidence that nuclear energy does
more harm to human health or to the environmlent than other electricity production technologies already included in the EU Taxonomy as activities

supporting climate change mitigation”.

e Do Not Harm Slgnlflcantly prlnC|pIe to admlt an mvestment act|V|ty between the; g
' sustalnable [elyl= (tassonomla verde) ' i

- Unattivita e‘cbnom'lica,:e.éonsi'aerata si_gnifica.ti\Za'meh.t_e-d,ah-n.bsa.' neiriguardi:

1) della mitigazione del cambiafnentO'cIimatite o S e,
*2) dell’adattamento al cambiamento: cI|mat|co R e R s S
3) dell’utilizzo sostenlblle e lar- prote2|one acqua e deﬂe rlsorse marme :
. 4).dell’economia. C|rcolare 2 5 oy ' e -
5)della prevenzione e del controllo deII’lnqumamento Falt, o
6) deIIa prote2|one e rlprlstmo deIIa blodlver51ta e degll ec05|stem| i

L 4) .se Io smaltlmento a Iungo termme de| rlflutl puo-causare dannl S|gn|f|cat|V| ea:
lungo: termlne | : PSS - 2




o Ld narratlva secondo Ia quale |I nucleare potrebbe |
| rappresentare una solu2|one contmgente tran5|tor|a da
- “usarein attesa di un. camblo di |mposta210ne polltlca
| 'economlca e tecnologlca e pura lnvenZIone "
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Un’area pari a un campo da calcio viene deforestata ogni
secondo (fonte: Nazioni Unite)
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Delle 195 nazioni che hanno
sottoscritto a Parigi precisi
impegni di contenimento delle
emissioni, solo una li sta
rispettando: il Gambia. @

Tracker

i i R e
S A NI C
A ,_ “:;‘ LS

i N Y e

Overall Climate Action Tracker ratings
Sept 2021

Update




410 ATMOSPHERIC CO,
CONCENTRAT-ON 2015 — Paris Agreement
(parts per million) e 2
Cope 23
2
390
1997 - Kyoto
Protocol o)
370 - 1992 - Rio C%] 2
Declaration Y0
350 .. .. .. | 5
1990 1995 2000 2005 2010 2015 2020

1992 - Rio Declaration on Environment and Development
1995 - Berlin Mandate on climate change (COP 1)

1997 - Kyoto Protocol on climate change (COP 3)
2000 - New York Millennium Declaration on dev. goals

2000 - Bonn Agreements on climate change (COP 6)

2001 - Marrakech Accords on climate change (COP 7)

2002 - Delhi Declaration on climate change (COP 8)

2004 - Buenos Aires Plan of Action on climate change (COP 10)
2005 - Montreal Action Plan on climate change (COP 11)

2006 - Nairobi 5-year Plan on climate change (COP 12)

2007 - Bali Road Map on climate change (COP 13)

2009 - Copenhagen Accord on climate change (COP 15)
2010 - Cancun Agreements on climate change (COP 16)
2011 - Durban Platform on climate change (COP 17)
2012 - Doha Amendment on climate change (COP 18)
2013 - Warsaw Mechanism on climate change (COP 19)
2015 - Paris Agreement on climate change (COP 21)

2016 - Marrakech Partnership on climate change (COP 22)
2017 - Fiji Momentum for Implementation on CC (COP 23)
2018 - Katowice rules to implement the Paris Agr. (COP 24)
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BUONA NOTIZW VIRTUME
LA SCIENZA DELLA NONVIOLENZA

PHYS '* -ORG | Erica Chenoweth & Maria J. Stephan, 2011.

Why Civil Resistance Works: The

Strategic Logic of Nonviolent Conflict

Want to predict if your non-violent movement will poe -
succeed? Ask Isaac Newton i 323 conflitti (1900-2006)

e analizzati in dettaglio

80 Mass (% of national population)

e e Bl 323 conflitti (1900 - 2006)

60

. e B - (D 53% successo contro 26% <
Probability of 40 :

leadership 5
change (%) 4 Movimenti nonviolenti: dopo 5 anni

probabilita di rimanere democratici

s —— o ' @ 40% contro 5%

40 60 80 100 120 140
Number of events per week
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COSA
LE «CLIMATE

e CAUSE LEGALI aventi ad oggetto
questioni climatiche, tese a chiedere
politiche di protezione dagli impatti
climatici.

LITIGATIONS

e NUOVA FRONTIERA dell'azione in
campo climatico

e Campo in RAPIDA ESPANSIONE (da
884 in 24 Paesi nel 2017 a 1.550
casi in 38 Paesi nel 2020)

e 1200 negli USA (nel 2017 erano
654)

¢ I (fi 1800
UNEP 2017 oggi (fine 2021) sono oltre )







4 aprile 2022

. .“Antonio Guterres, Segretario Generale delle Nazioni.Unite .




. _|I rapporto deII IPCC & I’accusa mfamante deI falllmento
~ della gestlone cllmatlca S A i | ”
. £l catalogo deIIe vuote e vergognose promesse che CI
stanno conducendo drlttl drlttl verso un mondo |
i |nV|V|b|Ie | | o e
o Governl e grandl |mprese flnan2|ar|e stanno mentende
e |I rlsultato sara catastroflco e Ao

o GI| attIV|st| chmat|C| qualche volta vengono dlpmtl comeﬁ s

'_'.per|c0I05| radlcah ma i veri per|c0I05| radlcall sono | '_-
- Paesi che stanno aumentando Ia produzlone d| e
'Icombustlblll fOSSI|I " Vi FR e ok




| la temperatura dlpende da quanta COZ-eq 3 accumulata in questo momento In atmosfera
- Emettere meno slgmf ca solo sopostare n avant| nel tempo il, rlscaldamento (Iasuare i problema 2 v0|)l |

Ogn| tonnellata di CO emessa aumenta il riscaldamento globale

Aumento della temperatura superficiale globale dal 1850-1900 (°C) in funzione delle emissioni cumulate di CO, (GtCO, ) '

4

La relazione quasi lineare

tra le emissioni cumulative

di CO, el riscaldamento globale

per cinque scenari illustrativi

fino al 2050 SSP1-2.6

Riscaldamento globale
storico

. Ogni smgolo k|Io d| COZ emessa fa aumentare a temperatura
*"* L’unico modo- per | fermare il riscaldamento globale & smettere di emettere:
D| quanto la temperatura aumentera dlpende escluswamente da quanto emetteremo 2 partlre da’ oggi.




