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RER THEIHEE Eo 41 1CHBIIES Nz, 29 LIeWERICITFA2 ORIBEOEEITZH 5 H DD,
N7 MERIEREL b KERBERN T N> TETWD, M LT2RFERE 2%
B0, HERIRE(LARITE 57272 L Th D, & HIT 2018 FFLIRE, BRECIREITEN 4 i
WHAT 2 —=F DT LA « by r_Y KRICE DS 2RO MERER BE R E~ D FL27 56 i
RO DISENIEBRACE R L, 7, 1RO 1396 12 DIF 2 BUFC BIRIARCA N 8.19 (&
NBEEIEF FREES 2 RIAT 57281, HERBRFE~ORENEE Y 2o b D, £z, Hil
an v L RAEYEIC K D EER 2R ETEBI OR NI LV | 2020 FO RO CO2 HEH &
IXRTEELE 8% b DI B THI STV D AM20094ED U —~ > v = » 7 D COJd b B 6
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TSR OWR BRI ZAPEHHIR O EBIZ 1L, HREE NS 5 EERRIPEHE 2 D JEBH 2SR
AR TH D, 2015 FD COP21 THADIZIELETOENHIEIEZ R ET 53U HE DR
RS, 2016 FITHEF L, ZOFRER, HROKEyOEICH LT, IREZEYT AHEIZA
FATB D D 2 L HIEMICED T E BRI S e, XY HELRTOE BRI A T H

! Climate Emergency Declaration (https://climateemergencydeclaration.org/climate-emergency-
declarations-cover-15-million-citizens/, 7 7 & A H : 2020 42 A 23 H)

2 OECD/IEA: Global Energy Review 2020 (https://www.ica.org/reports/global-energy-review-2020, 7
JEAH 202046 H 4 H)
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DOFEFIEL, HRORBDRT AP Z R —27 T U b S72%, KEBEICHBL., 4
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SPERIR &N 7=, IPCC @ SR1.5 TiZ IPCC (ARG TRMERMA L LTE Do, R
O R bR O B E & RO SIRO BRI KX (6T%MFED FT) 2°C
AE 284 51 iAﬁﬁﬁéhé+%%m£% FRfb iR FE R 1 JK 1,700 f& b o,
1.5°C HIFMESF D72 01213 4,200 (B b o~ $ 2 Z ENMBBTH D & LT D, BIEDHE
%%&iZW%Wﬁ§E®%W@¢T\QLT%ﬁﬁumiﬁ%ﬁx®@U%Wﬂbxﬁ%
SHIET D Z ENRDENTWD, 72721, 2D & 5 22 LWIRED B ZHI O FEB LA
STEHBRVELALND, 2019 4 11 AIKEO b7 7 REEfHEIZ, RS 2 OIR=EZR
T APEHETH 5 KE O HERE 2 FXUCmE L, R 2R TOR Y AN A%
%&%ﬁ WZhbH, IHIT, 2019 412 H 2~15 HIZAXA » « v R — R CRfEI T,

RAEIE B SSKI S 25 IRERIE S (COP25) Tk, FEOHATOIR SN T A A HI K
ﬁmDO@A)%m®15C~2CWﬁ%i RAo3 7k Th v . FKEICFH BAZEEBLC
i} C NDC 51 & EIF 2 ERE L CHATE 20, BILAEE - Ty, FEICK R LA
FRUVVICE CELRT 5 2 LT REO Lz, NV B E 2 #HE L 72 545 E o 2030 4200 NDC %
ARELTH L5C2CHEITITMMNARWEMRIZE N T, N BEORM AEOEBIZITR

X IRATEEMENTFET DS,

HBREREE T RE SRR L2 B 0 AT e BRI, 2030 4 % CITIREZN R A A e &4 1990 4
b 40%HITR, Fci&k = RV —IHEISE O D A FRET RV X — D 32%LL E~D 5% |k
F. =R RO 32.5%L) FiEE BEEICHT, 2050 F £ TITIR LR T A HEH &
v hEu (GEPSE) 2 BEL TS, £72, BINEESIT 2019 4 12 A2, 2050 4E(C
A ) 7 RIS (LA R AT SRR S) & L C. BRI 27U — > F ¢ — /L (BEuropean Green Deal)

3 IPCC, Special Report: Global Warming of 1.5 °C (https://www.ipcc.ch/sr15/, 7 7 - &2 H:2019 4 2
H 15 H)

4 IPCC, Fifth Assessment Report (https://www.ipcc.ch/assessment-report/ars/, 7 7 = 2 H:2019 4-2 A
15 H)

S FMHAHT OKIRIZH S < BRI X IE O fE(globally averaged near surface air temperature)
WL 55 DOHEEITH D,

¢ UN Environment Programme (UNEP), Emissions Gap Report 2019, 2019
(https://www.unenvironment.org/resources/emissions-gap-report-2019, 7 2 = 2 H:2020 4£ 2 A 23 H)
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SRk, PRk 30 4- 10 H 3 H)

ERELTND, EEL, MEEOTRAF—I v 7 2 (2R X—EK) ORKHZRRE
MERRIZ, MHEEICH D, TD-0H, TRAX—I v 7 23%ETHY (¥ 1), *ERboS
HBOWERBIZIIA I LD D B ZHND,

F7o, HEKRBEMEOE 55 D HEROKUE A 1 = X L BIERO REFEMEBIRIRE LT
T 5 LS TS, IPCCARS)IE, HADRKIR EF-THID - DIEFHE T H % i
JE (REH CO2 JEEENREH L 72RO R L H- OFLE 2~k 97 H61E) 1% 1.5~4.5CDORER
NENE LA, I BHEEM AR L -7z, 2007 EAE D 4 G # S E(AR4)TT
DB EMERE I 2.0~4.5C, F BHEEM(3.0°C) &2/ L1272, ATEDOHE TITRMERE O
ME2NEN 0, HBHEEL RSN, KZUEA D =X LORHIEENER SN EEITH 58,
FIEOE O TIZ, KUEEBDO U R 7 OFRFEMN @I E > T\ D (KERE Mgk 2 7
ABRITIZZ S ORMEFEMENIR D T2, FROBHEITY X7 L LTS, HETHY

TBENIERE-STWNDH END Z EICHERESNEWY) , flziE, NUBENERSZE L
TH, MROKENRR Y hANT A« 7 —AMERDIEEIL) & KT DA 7R Y . &

7 IPCC, Fourth Assessment Report (https://www.ipcc.ch/assessment-report/ard/, 7~ 2 & 2 H:2019 4 2
H 15 0)

§ ZORBEDORFEFINEIZ LY | 2°CEIESC 1.5 CHIEZESTT 52D O RO SR D CO, HEH /N
A, CO HITBEEEE D &> V) 712 b AHEFEMENE LD A REMEICHE T D RERH D,

% Steffen et al.. 2018, PNAS, https://doi.org/10.1073/pnas. 1810141115, 72 EMNZETF Hihvd,
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L. DX 572K TF ik, WEKED 10~60m E5F L, B2 82 4 7= 54 aRerE &
RSN TV D10, Lo TRIEA 1 = KX DO ARHEFVEIC TR RIS T & 2 Hil OfetR 3
BELR D, BOKTHRBRDERMTOIL, EIET D A7 —F TV RRGEEMED @) HF o
IR A NI ERANC KRIE 2R E RN LT A Z W TE 5 & STV 5, TOEK
TYH. B IOMERE, IERITEEL 251,

12 BREEEMLGIRLF—I VIR

E%ﬁ%‘é (T E TEA L OM, SR TR 600 /& b D CO2 PetHiE 2 [mIEE, 4
il LTk b (R DB D CO2 B ED 20%. Tﬁﬁ@ CO:z R ED 6%I24HH
L) 2), BLARFITIANT 72 BRI & L TLESIT 5 Z &N TE D,

Figure &, 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.

2 AN K D B CO2 F il &
(Hi#1) OECD/IEA: Nuclear Power in a Clean Energy System, 2019

102019 I FE &K S 4L72 IPCC T - FOKBEIZRET 2 550 #5 3 ) (Special Report on the Ocean
and Cryosphere in a Changing Climate: SROCC) TiX, fH & @\ GHG HEH &7 U A (RCP8.5)IZ
W, SR O SERE KA1 (1986~2005 - M A FEYE), 2081~2100 4212 0.71m, 2100 4
(20.84m EHJ % LRI STV D

ROk TIERER 2GR IE S & . RO EEM 25 Um0 2R A b5, Bl MIT
Energy Initiative ® ¥R 75E (Buongiorno et al., 2018, http://energy.mit.edu/research/future-nuclear-
energy-carbon-constrained-world/) & Z #UIZ 5D < 77 (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 %7/ (Goldstein and Qvist, 2019, https://www.wsj.com/
articles/only-nuclear-energy-can-save-the-planet-11547225861) 32 F H 15,
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(H1#1) International Atomic Energy Agency (IAEA): Climate Change and Nuclear Power
2018, TAEA, Austria, 2018.

BUE, EFRAIC 2°CHAR L AR AR EZ R T 5O DT XL F—I v 7 ZADH Y
FHIZBET 2t b Tnsd, K3 ICttRo COBEHEICET AU 4 %2Rd, K&
D, 2°C BAE Tk D HEH X A (Strong mitigation)~ COe HEH & 2 HilfH4 5 = & TIRITER
EndEanTnsg, EHEx X —HEIIEA)® ['World Energy Outlook 2019 120D .5

LA, 2°CHEED FEBL(FReE rlRE 72 B ) U AT 2040 4RI TR, B
R ATROEBPEZEICRY | SRR BANRIIE 2R L, 206 2RE8 L2l
RBIRNELTWD, ZOFT, T IIREFEERFNA T v a bl 2 ERRB I
TVA([H4), M4icks e, JRTI0EHEIL 2010 4£0 13% 025 2018 4EIZ iw%m
KT LTWD2,2C HIE L BEA R 72 R TREZRBAFE 7 U A TIE 2040 FITIE 11%I2 2
JEF NI =R EIR & 2, 2°C BEZERIZB W T, BURSRILD T2 DRI K 7% ﬁk&é
RDOFEFFEERETRTYH, FialaERI LT U A Tid, 2018 D 2.7 &K kWh 726
2040 F121% 4.4 JK kWh ~ 1.7 Jk kWh 1305 %, & 2 AT, B=xoOfTH EHEEISE
KT KGR ESLER B EITZ TR F— M NEEMENED, ENHDZRLF—0D
%é%mﬁé X, TNODOBEBRA~DOEELZNOEXZIDTFNLT—A 7 THRENE

IR DA D D, Lo T, =R F—RRFBFEBRICNT TRF =R —05F 7
#& FREW, F72, EE= 3 F—HEEORI =L F—FHRAELO 2 E TOTH
ZRTH, WEFELRE, R REORE LIS T HEENNZ LN TWD DD, FFRIC
MV CL MkRER 72 B82S FAA £ TV 5 (X 5),

12 TEA: World Energy Outlook 2019, OECD, Paris, 2019 (https://www.iea.org/we02019/, 7 7 & X
H:2020 45 H 1 H)
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JFF ) R X2 & A3 E R IT20304E1220104E E659%~106% . 20504F 12 [7198% ~501%1Z
THVNENRNS D EHFINTBY, EMAITRFIOREN LY EEIZ/RD Z ENRBX
NTWB(X6), F7-, 2CHELEAMEDOH HCOMEH S AR EZ B9 <, HROEMR
MR CIR A MR 2 IR 2 & R+ ) OFEHIT4000(E LoD Th D, — . J-T
IO T DITITTF R ILK « R E 22 EICH91.698 R OBINEE S 0B - HEE
SNTND(HT), Lo T, BRFGEAIRCOHMNRD LT, i FEE AT a e LT
PLESITDHZ ENTE S,

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways
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P1: Ascenario in which social,
business and technological innovations
result in lower energy demand up to
2050 while living standards rise,
especially in the global South. A
downsized energy system enables
rapid decarbonization of energy supply.
Afforestation is the only COR option
considered; neither fossil fuels with CCS
nor BECCS are used.

Global indicators

2060

P2: Ascenario witha broad focus on
sustainability including energy
intensity, human development,
economic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon
technology innovation, and
well-managed land systems with
limited societal acceptability for BECCS.

2100

2020 2060 2100
P3: Amiddle-of-the-road scenario in
which societal as well as technological
development follows historical

patterns. Emissions reductions are
mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by
reductions in demand.

P4

2100

2060

2020

P4: Aresource- and energy-intensive
scenario in which economic growthand |
globalization lead to widespread !
adoption of greenhouse-gas-intensive
lifestyles, including high demand for
transportation fuels and livestock
products. Emissions reductions are
mainly achieved through technological
means, making strong use of COR
through the deployment of BECCS.

Interquartile range

P1 P2 P3
Pothway classification No or limited overshoot | Noor limited overshoot Noor limited overshoat Higher overshoot | No or limited overshoot
C0: emission change in 2030 (% rel to 2010} -58 -47 . -41 4 (-58,-40)
Lin 2050 (% rel to 2010} -93 95 91 -97 ‘ (107 -94)
Kyoto-GHG emissions™ in 2030 (% rel to 2010} -50 -49 -35 -2 (-51,-39)
Lin 2050 (% rel to 2010} -82 -89 78 -80 i (-93,81)
Final energy demand ™" in 2030 (% rel to 2010} -15 -5 17 39 (-12,7)
\.in 2050 (% ref to 2010) -39 2 21 44 -11,22)
Renewable share in electricity in 2030 (%) 60 58 43 25 (47,65)
in 2050 (%) 7 81 63 0 (69,86)
Primary energy from coal in 2030 (% rel to 2010) -18 -61 -15 -59 (-78, -59)
1.in 2050 (% rel to 2010) g7 T 73 a7 (-95,-74)
from oil in 2030 (% ref to 2010) -37 -13 -3 86 (-34,3)
. in 2050 (% ref to 2010) -87 -50 -81 -32 (-78,-31)
from gas in 2030 (% rel to 2010) -25 -20 33 37 (-26,21)
el ﬁ wlig2otol s ok 21 —ﬁ (-56,6)
fram nuclear in 2030 (% relto 2010} 59 83 98 106 (44,102)
Lz 2050 (%6 rel 0. 2010) 150 2 50L 468 {91,190)
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(H H)IPCC: Global warming of 1.5°C, Summary for Policymakers'* (Figure SPM.3b)(Z %

14 TPCC: Special Report: Global Warming of 1.5 °C, Summary for Policymakers
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JRF NI RGNS BEERRH 2RI L 9 5, BB LZSRISD4S>D LTV AD 553
DTIE, 20304F Z A0 B A OHEH HiflT(negative emissions technology, NET) (F 7213 —f&{bfx
F#E R Z3, carbon dioxide removal, CDR) 723 A 41, 21HE#L# - TR K10Gt-COL0D A— & —T
Honoinsd, K4TIICCSHHE NS v A= LF— (BECCS) DWREINLTWNDHD, KRED
NA F~ ZEFEITITZ S ORWERDR & 5 LR SN TW D, D72 Fali TS A AR
(LR IE O NNER, COEBEZE K HIIY(DAC, direct air capture) 72 4k 4 ZeNET & s Ak& AL
LTW5Y, FrIZDACIT AL e BWERI 3 e < A7 BdiiA 7 a o LR S T0 DS,
7212, DACHb REDTx/NVF— (B - BY) ZHET L LV OMENH Y (10Gt-CO/4FT
50-100EJ/4F) . COx% ) S 72 W R /13 BEITDACK 3 2 H HE R = R L X —FIZ/R Y 5 D,

I, BIEDO RO 3V X =Tt E 2 RS 5 & iR OREEIC SO D IF =3
VX — L RIIBEIRICET 2 — ., BRI TOIMEA =1L F—RITEAR L U CIHIRRE
T LTV 2,

Figure3z2.  Comulative electricity sector investmeant in advanced economies in the Sustainable
Development Scenaric and Mudear Fade Case, 2015-L0
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Trillian IS0 (2017}
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An additional USD 2 trillion of investment in renewables and in networks would be required to
achieve sustainability, far exceeding the USD oo billion reduction in nuclear investmeant.

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

(https://www.ipcc.ch/sr15/chapter/summary-for-policy-makers/, 7 2 2 2 H:2019 422 A 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., Koberle, 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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TAEA, Austria, 2018
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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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