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1 TPCC, Special Report: Global Warming of 1.5 °C (https://www.ipcc.ch/sr15/, 7 7 & A
H:201942 A 15 H)

2 TPCC, Fifth Assessment Report (https://www.ipcc.ch/assessment-report/ars/, 7 7 & A
H:201942 A 15 H)

3 TPCC, Fourth Assessment Report (https://www.ipcc.ch/assessment-report/ard/, 7 7 & 2
H:201942 A 15 H)
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5 Steffen et al.. 2018, PNAS, https://doi.org/10.1073/pnas. 1810141115, 72 ENFEF LB,

6 BICK CILIRIAR 72 G | FQ’J% A NOBEESEEZGR Cms N 2R 65, FilxiX, MIT
Energy Initiative ®# 5% (Buongiorno et al., 2018, http://energy.mit.edu/research/future-
nuclear-energy-carbon-constrained-World/) L ZNIcES < ##E (Parsons et al., 2019, Science,
https://doi.org/10.1126/science.aawb304; Morgan et al.. 2018, PNAS,
https://doi.org/10.1073/pnas.1804655115), Wall Street Journal % (Goldstein and Qvist,
2019, https://www.wsj.com/articles/only-nuclear-energy-can-save-the-planet-11547225861)
RENETLND,

7 IEA: World Energy Outlook 2018, OECD, Paris, 2018 (https:/www.iea.org/weo2018/, 7 7
ZAH201942 H 1 H)
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Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

Fossil fuel and industry @ AFOLU

Billiontonnes CO, per year (GtCO2/yr)
40 P1

(=]
=1

-20

2020 2060 2100
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.

]
=1

BECCS

Billion tonnes CO, per year (GtCO2/yr)
40

1 P2

2020 2060 2100
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.

Billion tonnes CO, per year (GtCO2/yr)
P3

A0
40 -

[
=1

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.

Billion tonnes CO, per year (GtCOz/yr)
P4

40 4

2020 2100
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.

Global indicators P1 P2 P3 P4 - -I-r;terquartile range
Pathway classification No or limited overshoot | Noor limited overshoot Noor limited overshoot | Higherovershoot | No or limited overshoot
€02 emission change in 2030 (% rel to 2010} -58 -47 | 41 4 (-58,-40)
L.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} -82 -89 -8 -80 i (-93,81)
Final energy demand ™" in 2030 (% rel to 2010} -15 -5 17 39 (-12,7)
L.in 2050 (% rel to 2010) -32 2 21 44 -11,22)
Renewable share in electricity in 2030 (%) 60 58 43 25 (47,65)
L in 2050 (%) 77 81 63 70 (69,86)
Primary energy from coal in 2030 (% rel to 2010) -18 -61 -15 -59 (-78, -59)
i 2050 (% rel to 2010) -97 7 -3 -97 (-95,-74)
from oil in 2030 (% ref to 2010) -37 -13 -3 86 (-34,3)
L. in 2050 (% ref to 2010) -87 -50 -81 -32 (-78,-31)
from gas in 2030 (% rel to 2010) -25 -20 a3 a7 (-26,21)
— in 2050 (% rel to 2010) -74 -53 21 -48 (-56,6)
m to 2010) 59 83 9g 106 (44,102)
L. jn 2050 (% rel to 2010) 150 o8 501 468 {91,190)

X4

L5 CHEEBO 7= DCOMEH /S A & K= 3L F—MAGTR O HERB RPN D3R 77)

(H{#)IPCC: Global warming of 1.5°C, Summary for Policymakers® (Figure SPM.3b){Z 1%

9 TPCC: Special Report: Global Warming of 1.5 °C, Summary for Policymakers
(https://www.ipce.ch/sr15/chapter/summary-for-policy-makers/, 77 & A H:2019 4 2 H 15

H)
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Process and supply temperature range

o 300 600 900 1200°C
Low Medium High
temperature temperature temperature
Glass and cement manufacture
Direct steeimaking'

Thermochemical H; production
Steam electrolysis

Heat I Methane reforming
application Petrochemical (ethylene, styrene)
processes Petroleum Refining
Shale and tar sands oil production
Pulp & Paper production
BN District heating
I Seawater desalination
Emsung fleets
—————J|LWR
|:|J HWR
Types Developing reactors
of SMR (LWR)
NPPs LMR
HTGR
Future reactors
L 1 SCWR
[ ] GFR
L 1 MSR

*k H2 — hydrogen, NPP — nuclear power plant, LWR — light water reactor, HWR — heavy water reactor, SMR —
small, medium sized or modular reactor, LMR — liquid metal reactor, HTGR — high temperature gas reactor,
SCWR — supercritical water reactor, GFR — gas cooled fast reactor, MSR — molten salt reactor

22 REHRB]TOEGEE L - EEVH )
(Hi#1) TAEA, Opportunities for Cogeneration with Nuclear Energy, IAEA Nuclear
Energy Series No. NP-T-4.1, IAEA, Vienna, 2017
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