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! Climate Emergency Declaration (https:/climateemergencydeclaration.org/climate-emergency-
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2 OECD/IEA: Global Energy Review 2020 (https://www.iea.org/reports/global-energy-review-2020, 7
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3 IPCC, Special Report: Global Warming of 1.5 °C (https://www.ipcc.ch/sr15/, 7 7 & A H:2019 42
H 15 )

4 IPCC, Fifth Assessment Report (https://www.ipcc.ch/assessment-report/ar5/, 7 7 & A H:2019 42 H
15 H)

S R DK S < HHREIROFH)ZIE O fE (globally averaged near surface air temperature)
ZAVWLGEOHEITH D,

® UN Environment Programme (UNEP), Emissions Gap Report 2019, 2019
(https://www.unenvironment.org/resources/emissions-gap-report-2019, 7 7 = 2 H:2020 422 H 23 H)
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" IPCC, Fourth Assessment Report (https://www.ipcc.ch/assessment-report/ard/, 7 7 & A H:2019 4F 2
A 15 H)
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% Steffen et al.. 2018, PNAS, https://doi.org/10.1073/pnas.1810141115, 72 ENRZEITF Hihv b,
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Figure g Cumulative CO, emissions avoided by global nuclear power to date
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Without nuclear power, global CO, emissions from electricity generation would have been almost
20% higher over the last half-century.

M2 JRF I & % BFE CO2 HkH ) i
(Hi#1) OECD/IEA: Nuclear Power in a Clean Energy System, 2019

102019 FFIZFER S N7 IPCC NErE « TOKEICEE 2 K55 E ] (Special Report on the Ocean
and Cryosphere in a Changing Climate: SROCC) TliX. i b i\ GHG HEH &7 U A (RCP8.5)IZ %5
WU, RO K ALIT(1986~2005 4FF150E 2 L) 2081~2100 4FIZ 0.71m, 2100 4
(2 0.84m LHT % LRI STV D

W ROR TIXRR 2GRS & PO EENZGR UImsn 28R o5, HlxiX, MIT
Energy Initiative D753 (Buongiorno et al., 2018, http:/energy.mit.edu/research/future-nuclear-
energy-carbon-constrained-world/) & Z A2 -5 < G # (Parsons et al., 2019, Science,
https://doi.org/10.1126/science.aaw5304; Morgan et al.. 2018, PNAS, https://doi.org/10.1073/
pnas.1804655115), Wall Street Journal %74 (Goldstein and Qvist, 2019, https:/www.wsj.com/
articles/only-nuclear-energy-can-save-the-planet-11547225861) 3% F H i1 5,
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D, 2°C B TRk OHEH X A (Strong mitigation)~ CO2 HEH & ZHl#4 2 = & TIRIEER
EndEEnTns, EETRLX—HEIIEA)® 'World Energy Outlook 2019] 120D i
LI LA, 2°CHAED FEB(FHE rIRE 72 BA%E 7 U AICiE 2040 F2mid CRir-7), B~
I, BTZXOBEBMPEEIC/ D | ZEREINSEIRE 2R L, 2h o 2REE Ladiul
BN E LTWAS, ZOH T, JRF IR EITEE RN AT > a LD Z ERRBE I
TWAH([H4), M4icksE, Ko ESERIL 2010 £ 13% 705 2018 4FI iw%m
RN L TWa 28, 2°C AR L GBI Frge rTRE 7R BHFE 7 U A Cld 2040 21T 11%I12 52
JRF 3= R ER & 2, 2°C BAERZRIC BV T, BURFE LD T O DRI R 72 ﬁk@é
RO B RETRTYH, FifirRERBIE T U A Tid, 2018 D 2.7 J& kWh 725
2040 FF121% 4.4 JE kWh ~ 1.7 JK kWh b¥14 2%, & ZA T, FxOF TH EEEICE
K 3T KIGHFE BB FEEIX = R F— M NBENMENZD, ZRLHDOZRLF—D
WEEBDDHITIE, TNLOERAS~OEEEZNOLE XX DZRINX—A U7 TEENE
BT HATAEEN B D, Lo T, =R AF—RRFFEIUZ AT TR =R =3 1z
FTHEENIRE W, o, HE= XL F—HEEAOERH = L X —FRRELO ZNE TOTH
R TH, LR, R IFEORE LIS FHEERMZ BTS00, FHRIZ
[V CL MR 7R BN FA £ TV 5 (K 5),

12 TEA: World Energy Outlook 2019, OECD, Paris, 2019 (https://www.iea.org/weo2019/, 7 7 & A
H:2020 455 1 1 H)
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S HIT, LSCHRIHEEFSRLS) T, 15 CHEEEB DD DCOEH /S A 2 HEHLT HEE,
1T R X —|T & A3 E R I20304E1220104F E659%~106% . 20504F 12 [7]198% ~501% |2
THOMENDHD LHF SN TBY ., EHICREFHORZEN L BEIC/RD 2 EHREE
NTWB(X6), F7-, 2CHELEAMEDOH HCOEH SAEH A BT, ftROER
MR CIR A MR EE 2 RS 2 & TR+ ) OFEEIT4000(E RL O Th 5, —F ., i+
RO T2 DITIEHTRIER « BHIEREE 22 SIS 1L.6IK R/L b OB M E AL E & HEGH
INTND(HT), Lo T, BFGEALCOHNRD LT, A NFEE AT a & LT
NEDITHZENTE D,

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

Fossil fuel and industry AFOLU BECCS
Billiontonnes CO, per year (GtCO2/yr) Billion tonnes CO, per year (GtCO2/yr) Billion tonnes CO, per year (GtCO2/yr) Billion tonnes CO, per year (GtCO2/yr)
40 P1 490 P2 40 P3 40 P4
20 20 20 20
20 20 20 20 K
2020 2060 2100 2020 2060 2100 2020 2060 2100 2020 2060 2100
P1: Ascenario in which sodial, P2: A scenario witha broad focus on . P3: Amiddleoftheroad scenarioin | P4: Aresource- andenergy-intensive |
business and technological innovations sustainability including energy i which societal aswell as technological | scenarioin which economic growthand |
result in lower energy demand up to intensity, human development, development follows historical globalization lead to widespread !
2050 while living standards rise, economic convergence and i patterns. Emissions reductions are i adoption of greenhouse-gas-intensive
especially inthe global South. A international cooperation, as well as mainly achieved by changing the wayin lifestyles, including high demand for
downsized energy system enables shifts towards sustainable and healthy i which energy and products are | transportation fuels and livestock
rapid decarbonization of energy supply. consumption patterns, low-carbon produced, and to a lesser degree by products. Emissions reductions are |
Afforestation is the only CDR option technology innovation, and ¢ reductions in demand. ¢ mainly achieved through technological !
considered; neither fossil fuels with CCS well-managed land systems with means, making strong use of COR
nor BECCS are used. limited societal acceptability for BECCS. | ¢ through the deployment of BECCS.
Global indicators P1 P2 P3 P4 Interquartile range
Pathway clossification No or limited overshoot | Noor limited overshoot Noor limited overshoot = Higher overshoot No or limited overshoot
CO: emission change in 2030 (% rel to 2010) -58 47 41 4 (-58,-40)
+in 2050 (% rel to 2010) -93 95 91 97 (-107,-94)
Kyoto-GHG emissions” in 2030 (% rel to 2010} -50 49 -35 -2 (-51,-39)
-in 2050 (% rel to 2010) -8 -89 78 -80 (-93,-81)
Final energy demand** in 2030 (% rel to 2010} -15 -5 17 39 (-12,7)
.in 2050 (% rel to 2010) -32 2 21 44 (-11,22)
Renewable share in electricity in 2030 (%) 60 58 48 25 (47,65)
+in 2050 (%) 7 81 63 70 i (69,86)
Primary energy from coal in 2030 (% rel to 2010} -78 -61 -5 -59 (-78, -59)
.in 2050 (% rel to 2010) -97 = 73 -97 (-95,-74)
from oil in 2030 (% rel to 2010) -37 -13 -3 86 ! (-34,3)
. in 2050 (% rel to 2010) -87 50 81 32 (-78,-31)
from gasin 2030 (% rel to 2010) -25 20 33 37 (-26,21)
L i to 2010 74 53 | 21 2 i (-56,6)
from nuclear in 2030 (% rel to 2010) 59 a3 98 106 (44,102)
=i L : L LE

6 1.5CHEEBD =D DCOMEH /N A & 45T 3L F—MAGIR O HERB (RFN AT 1)
(H H)IPCC: Global warming of 1.5°C, Summary for Policymakers'* (Figure SPM.3b)|Z IN%E

14 TPCC: Special Report: Global Warming of 1.5 °C, Summary for Policymakers
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JEFINTBRANC G BEARREZRIZL 95, B LIZSRLSD4SD T T VA D 5 B3
DO TIE, 20304 Z A0 b A OPEH HifIT(negative emissions technology, NET) (& 7213 " F&{bir
#[42, carbon dioxide removal, CDR) 7238 A X1, 2150 Y THR KA 10Gt-CO D A — & —TC
Hnbivd, KATIHCCSfHEANA Av AT R LF— (BECCS) NWRIINLTWNDHN, KED
WA F~ ZEFEITITZ S ORWERD & 5 LB SN T WD, D72, Fall THEAA AR
(LR JE L AN, COEB2ZE AR (DAC, direct air capture) 72 EKE 4 7aNET & f it 23 A4& AL
LTW5Y, KHIZDACIE HNL - TeBWERIA 22 < L AN 8l A 7" a v LR S T 518,
7272, DACH REOQT= V¥ — (B« BY ZHET DLV ERH Y (10Gt-CO/4ET
50-100EJ/4F) , COx% ) S 72 W EF /)3 BITDACH 3 2 H HE R = R VX —FIZ/R ) 5 D,

WIZ, BUEDOH RO =V F—FTEE 2 T 5 &, HROBEEICLED I LA X
S — L ERIEBEIRICET 2 — . BRI TOIF A= R F— KR L L CTIRIRRE
TIEH L TWD,

Figure 32. Cumulative electricity sector investment in advanced economies in the Sustainable
Development Scenario and Mudear Fade Case, 2019-40

W Fossil fuels
Sustainable Huclear
Developmaent
Srpnano W Renewables
mBatteries
W Hetworks
HUdHr - _

& B 10 12
Trillign USD (2017

IEA [zoag). &ll Aights ressrved

An additional USD 2 trillion of investment in renewables and in networks would be required to
achieve sustainability, far exceeding the USD oo billion reduection in nuclear investment.

7 BRI O B E R E)
(Hi#1) OECD/IEA: Nuclear Power in a Clean Energy System, 2019

(https://www.ipcc.ch/sr15/chapter/summary-for-policy-makers/, 7 7 =2 H:2019 42 H 15 H)

15 Minx, J. C., Lamb, W. F., Callaghan, M. W,, Fuss, S., Hilaire, J., Creutzig, F., ... & Khanna, T. (2018).
Negative emissions—Part 1: Research landscape and synthesis. Environmental Research Letters, 13(6),
063001. https://doi.org/10.1088/1748-9326/aabf9b

16 Fuss, S., Lamb, W. F,, Callaghan, M. W., Hilaire, J., Creutzig, F., Amann, T., ... & Luderer, G. (2018).
Negative emissions—Part 2: Costs, potentials and side effects. Environmental Research Letters, 13(6),
063002.

Realmonte, G., Drouet, L., Gambhir, A., Glynn, J., Hawkes, A., Kdberle, A. C., & Tavoni, M. (2019). An
inter-model assessment of the role of direct air capture in deep mitigation pathways. Nature
communications, 10(1), 1-12.
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X8 R DEFAFICOBEH & (20154F)
(H B)IEA: CO, Emissions from Fuel Combustion 2017, OECD, Paris, 2017 X ¥ {Ej&

X 8 M B E 912, BIfE, RO CO PeHiEDK 5 I FEZE, EmM, RN
TOBE LOBEIFINCBIT 5 =R F—HEIHEWREAEL TnD, —J7, b xLF
—HRIFI1IFRETDHL Z L6, HROHARNZ CO2 B D 72D1213, BRI ORISR
Mﬁﬁgf&éo%wkm\mmwxvﬁk_;éﬁ%ﬁizw#—@%ﬂ%®Mk%\%
RERRME COXIS O L THERELRHA T v a vy ThH B bILD,

1.3 RFHOREME

E BRI B TAEAIC X % 2018 RO S DR 17138 % LiE L Tlk, 2050 D {5
DT R BRI R, AIFEL T 142,600 7 kW O FHEENMTOREIK9), DT
F1O N HEIEREIL 2018 4-~2050 £ CO2 RAEHEH & T 120 {& F > OEINTFESE L, I
Z D COz MM & % fF = R A Tl 2 5565, 2018 4-~2050 R T 1 Jk FA-DE R
WEIZIR D EHERF ST D, UL, ) OFEAR B I T EREBR BT 3R 6 AL C b B
DODEENMMELDZETHY, TORBIIHFLS TERNWZ EErRE L Tn5, IPCC(ARS)
TIE, 2100 AT - BEHFR A TOZ R X — Rl L AR L TB Y, 2°CHEEIIC
3. HRO—KZFAF MBI ED AP v gy - TRAF—EE R, FT
77, CCS, BECCS( A A~ A CCS)DIEAMILFEE 2100 FFEE TIZ 9FNCETH LiFD 2 &
MULETHD LML TS, 20 X5 =X — i OMUERR 2Bl R FAL O KB, #%
B NA— AR TEWEZEZ LN TWA, 2O, RERE & -ERBR IR % i
SEF DBURICSE TR, BUEEML L TEZR 222 m FEOFEMESAN RIAEN, Erx
v a VBIRTHARFIOFMANRMAEIZ D B2 6D, iz, kI COz JFHEAL
(kg-CO/kWh) Z Il L T, MRZHALIZ IR /)58 BB s (kWhIZ 2R U7 fliz ki & %5 COz

7 ZOBED CO, RFHIE L b2 X720 89 1 T~3 T FTET 2 L ME ST (L
W70 400~1,200 RVl E5F-12AH4),
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BN F NS> TERAENICIHI SN E&EEZ D L. ARIZBWTRIZ 2011 FOE B
FEEHLAANC BN T, JRF T LD CO2 Ml &% 2000 £4£~2010 4 TITAEMH 1.6 & ko~
2118 M CET D, ZAUTEBRORELM O CO2 PEHEDK 4 ENITET 5 (X 10), i
SO CO2 HEHEIE, BIfE, FEEMAS B % IC X 2 B R ORI RIER DT
IZh-oThH, KR E L TREFRLIATO COz g EAK#EZ KE < BRIV @ik v LT
DIRBUCH 5, Bl 21X A ARD K EOFEARIL 2011 4 490 L kW 225 2017 2L
4,450 77 kW ~ 9 ff% F TRYLK L C, UMM [E Mk 7e & TRt BN B TER I
REREEELG 22, L, BRDFEEHHO CO:2 PEHiElEL 2011 4 5.25 o2 b
2017 4 555 fE o~ LR LIcE LITH V18, FHEHM DO CO:2 JEHBEDOHITAEA TV D
LIEFEVERNRIIZH D, ZDZ &b b, I EOHERHT, CO HEHHITROHEE /1,
iA7rvarchidtBEzbLND,

F 72, R IR S REee A0 I -ERERBE R RE ORI I BBk 2 72 I, JR T D OBRBEE &
PEICEIT AES, EemI v v a VEROZ LYy MERS, I—R T34 v 778D
BUORY — /L& 38 U C, ¥ CMUNIEHl SN A HIERF N EEICR D B2 6D, KED
—EOIN T, IREZDIE S AP B T BERR R )R B OB ME 2 S i o

TR, ZOMEIZHRENZ 5 2 5 XERBITHOI TN D,

1000

Upto
900 -126 GW +12 Gt CO-eq
1 (2018-2050)

800

\ Upto
700 +US $1trillion
renewables
expenditure
&0 ] (2018-2050)
500 1
400 =
100 W |AEA 2018
projections
200
' |IAEA 2017
projections
100
0

2017

X9 EERIET B TAEANC X 5 R O 1 J138 B Rk i 75 & blim L
(Hi#1) International Atomic Energy Agency: Climate Change and Nuclear Power 2018,
TAEA, Austria, 2018

World nuclear electrical generating capacity (GW(e))

18 HART R VX —RBEMEAT TR F— « BRERTEE, FxrxLF—kr ¥—, 20194
15



1600
(1005hy)  BEFAICEHEENLEBEEFCO, MR (HEHE)

1400

1200
1000
80 FEEFI LIS (RAETE)
60
40
20 FEEBFY(ERAENE)
o NENNNEEN

1985 1990 2000 2010 2017

o

o

o

o

10 HAD COHEHEDHER
(H180) CO2 PR B D FEREMIT, [ HART R —RFHITIT = RLF— - R ER,
%Izw% U H— 20194 KV {ERL

K(kEOFTHLRFNERLEEORE V=2 —a— 7 MR F1HeR3 E). 4V 7 A M(F5
TR L= —Vry—U—M(F4 ) TiE RRFILOFEIIZ, Fox & HICR ) 2 HE
REA T arE LTEST., N EEREELE P ek LY FNEZEC: zero
emission credit) DA Z FZH (1T, ZEC OEAGEE % BERR IR 1 /158 BT Z O I AiiE
OXHEE U THINZ 5 2 5 ENREANINTND, ¥ — /LM K 2D KRT Ak DAL
HEHAKD ORI L B REATERICE - T, BER E%ﬁiﬁ*ﬁm%f@&ﬁ%
REB L OEERINO Y 27 BNEE v | BHIAHT 27158 E %Wﬁﬁﬁxﬁ¥ﬁ%4®m
W=a—a—7 M AV AN, BLU==2 Jr~~‘/~)ll‘( %, BERR IR ) DMERFIZ
BIAEEE O, BB LOEBROT-HI12 ZEC MNEE/LAE| A H - T 519, EK
b N EE M E fM$fmb%nt2%0$®#mE IR LE o H AR E (44%)
DERZAET 72D, FIT b AERZ x5 & LIRS [ 1352073 2018 4 ﬁlJax
ht#\ﬁ¥ﬁ%a&%}FHT#mE BRI X 2 LA MEERS TG b 4%, Al S
LHTETHY | JRFINT L DIFAEBNNTT DFTEOILR, LU, JE%)UO)?HI:E{E@
(2R 2 WY Rl 3 7oA D Z EBHIFEE D, FRC, FEAREEOTS NI FE S A
HAMEE AT 2IABRICIRRT 2 2 &b, AEFRANR /13 E &m@mfm
YN S, IR HIRBOHH M OA T 4 7 OAIICERR L 5 5 HI %G
MEEND,

9 Haratyk G., 2017 (http://ceepr.mit.edu/files/papers/2017-009.pdf)iL, = ZF|H L T CO, HIJ %
To%a0a R e, IEAMMEORFER LTI X 2 BEE FET—T—IF@#EF—? IZHEF % 3 A & ik

L72BE, %5 D T5 0% COL B e FIt B R A3 vy & 3Ffli L T 5

D b AaREE A AT, A B CTRE SN ER O HHKE{EMEJ ZoBEL. FEEIC

LCREHTOHEDZ &
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Figure 1. Total Capital Costs for Historical and Ongoing Nuclear Projects in Database
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Figure 15. Average price of electricity as function of pathways
and emissions intensity targets (ERCOT)
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