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Earth’s mean temperature has been rising steadily for more than a century, and this year
is already setting records. July 2023 has now been declared the hottest month ever.
Berkeley Earth, a non-profit environmental-data organization in California, estimates that
last month was more than 1.5 °C warmer than the pre-industrial average of 1850-1900.
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Global mean temperature (°C)
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Global absolute temperatures in 2023 are record-breaking
Global monthly absolute temperatures in the JRA-55 dataset since 1958

Monthly Global Temperatures (JRA-55)
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* The cumulative scientific evidence is unequivocal: Climate
change is a threat to human well-being and planetary

health. Any further delay in concerted anticipatory global
action on adaptation and mitigation will miss a brief and

rapidly closing window of opportunity to secure a liveable
and sustainable future for all.
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RMDBASBTEE(X, 2030FFTIZEDEINES
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RE BT KFRIZKHE AR (hydrogen direct
reduction), CCUS, BR N EICE DKL ETOERLGE
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(medium-duty) FZY I DEAD100%FEOII YT
RSV DIZT S
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https://www.weforum.org/first-movers-coalition/sectors

A.P. Mgller — Maersk, Agility, Aker ASA, Aker Biomarine,
Amazon, BHP, Fortescue Metals Group, Hoegh Autoliners,
Logitech, Mitsui O.S.K. Lines, Rio Tinto, Schneider Electric,
Trafigura, Western Digital, Yara International

Aker Solutions, Alfa Laval, Bharat Forge, Consolidated
Contractors Group S.A.L., Ecolab, EGUI, Enel, Engie, Ford
Motor Company, Fortescue Metals Group, General Motors,
Iberdrola, Invenergy, Johnson Controls, Mahindra,
Mainstream Renewable Power, Marcegaglia, @rsted, ReNew
Power, Scania, Trane Technologies, Vattenfall, Vestas, Volvo
Group, ZF Friedrichshafen AG

Agility, Cemex, Dalmia Cement, Fortescue Metals Group,
Heidelberg Materials, Holcim, National Grid, Norge Mining,
PepsiCo, Rio Tinto, Scania, SSAB Swedish Steel, Toll Group,
Vattenfall, Volvo Group
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Glasgow Financial Alliance for Net Zero (GFANZ) 2%
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IPCCE R MMESHMAIREE (2023FE3H208)

o RTEBITEL0EE (critical decade/decisive decade)
— EETAHAIRVELTORIEEE
— RBERELEIZSHBEEL)RVITI—RBRELTGS TFEICDORR ]
— NYBEDEHZE(LSCBIE. 2°CBZ) ErIZIX, ELIZ. EL{EH2025FFT
[CHEDERENEI AL EZEITEIZTSHAIIENANE
— ZDEETIIE0%ZE_ZLHFEE T, SHH2040FDEIZ15°CIZET HREL

e o o hiE

2030 2035 2040 2050
1.5°CH4E | GHG  43[34-60] 60[49-77]  69[58-90] 84 [73- 98]
(>50%)  ~¢57 " 48136-60]  65150-96]  80[61-109] 99[/9-119]
2°CE#Z GHG  21[1-42]  35[22-55] 46[34-63]  64[53-77]
(>67%)  cop  22[1-44]  37[21-59] 51[36-70]  73[55-90]
H 88 :IPCC, 2023 % BEICEFERK

- BE-BREERT-1THIIIOT
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EUEKEZRIEEEE>3> (A Clean Planet for all)
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(tEP) European Commission (2018) [Communication from the Commission to the European Parliament, The European Council, The Council, The European
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Mitigation options  potential contribution to ; lEffc.le.n U|h.|nlqs
net emission reduction, 2030 & GtC0-eqly uel efficient vehicles NN 73 oo .
. AN Bk SRR BEHE. BIBA, Hes., fiX
AY P4 = e S N Sl b7
i(B’iljt\ Eljj‘j: Solar Efficient lighting, appliances ®I$)b$—9ﬂ$3ﬁ§(i
7,{ z E,ZIZ 2R and equipment =
T /{ I\ e —— — Public transport and bicycling I 74TZ/1-§EJZI‘
Reduce methane from coal of and gas | n Biofuels for transport =
Bioelectricity (includes BECCS) Efficient shipp'ﬁq and aviation
Geothermal and hydropower  IEE—_ s - —
AR N ?Jpo;m n Avoid demand for energy services IR
nNuCiedr -
Onsite renewables N

Fossil Carbon Capture and Storage (CCS)
Fuel switching  IEREG_G———

Reduce conversion of natural ecosystems o A
Reduce emission of fluorinated gas

B
Energy efficiency
Material efficiency  EEG—_<——

Reduce methane from [l
waste/wastewater
Construction materials substitution 8
=
B

. —{
Carbon sequestration in agriculture D ]
-

Ecosystem restoration,
(IH(JI%I:I{I(JII, reforestation

Shift to sustainable healthy diets Eﬁg%1%é\ %%s
Improved sustainable forest management P | *E**‘i{ﬁ:lZI\

Reduce methane and N,O in agriculture B
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Enhanced recycling

Carbon (dr‘JIUrP with

Reduce food loss and food waste U) and CCS

utilisation (CC

Tih, 7k, B EXR.REY

Net lifetime cost of options:

- Costs are lower than the reference - 50-100 (USD pe
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2010 M 520225 T, $¥Fﬁj(|zﬁjlﬂi89/o\ fE_E & F1369%, ,$J:H73(159%1£E;‘}aﬁ
BADOKBEOREIAZAND2013FENS2020FDSE T62%IK

=R Concentrat . Onshore Elomass Gectharmal Hydropower
j&lz’ijjt solarpw:g ;*iﬁlj] wind
0.
0.445
95" pegpantile
0. 280
g 0. S parchrtile
é.
= Fossll fuel cost range
o~ 0 0.197 |
N KAREFROIARN
107
0 0.119 0.082
0.081 — 0.056 sori
0.061 "1
0.08 0.053
0.033 0.042
2010 2022 J2010 20228 2010 2022 (2010 2022 2010 2022 2010 2022 2010 2022

Note: These data are for the year of commissioning. The thick lines are the globa welghted average LCOE value derived from the
Individual plants commissioned Ineach year. The LCOE Is calculated with project-specific Installed costs and capacity factors, whie
the other assumptions, Including welghted average cost of capital (WACC), are detalled In Annex |. The grey band represents the rossll
fuel-fired power generation costin 2022, assuming that 2021 rossll gas prices were the correct lifetime benchmark rather than the
crisis prices of 2022. While the bands for each technology and year represent the 5 and 95 percentlle bands for renewable projects.
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BARDKEGIEDOREBEIAMI2010FEN52019FDI10FET3%IE . 2013F N5
2020 D8FETE2%IK R (EEBERRET RJLF —1BH, 20205, 20215)
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(M/kwh) (M/kwh)
60 30
ErEH%R
(B%)
50 25
40 20 2023 ¥8
17.49
3
30 15
ARBNRR
(B#*)
20 2023w 10 11.81
9.6
B raH%ne i
10 (i57)
3.78 3 S5
ABNRER 2023 %58
(R5) 2023 358 e
0 5.9 0
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
1H 1H 1H 1H 1H 1H 1H 1H 1H iH 1H 1H iH 1H iH 1iH 1H 1H 1H iH 1H iH

¥BloombergNEFFT—4 & D EH T RILF—Fiei. ABEREROME(IFixed-axis PVIEES|IM. B L — ~ZEnergy Project Valuation Model (EPVAL 9.2.6)hS &F0EEEM.
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Renewables, energy efficiency and methane emissions reducfion opfions
are available roday and crucial fo reducing near-ferm emissions

Notes: GW = gigawatts; Mt = million tonnes. For energy intensity improvements, the 2030 value reflects the
annual improvement between 2022 and 2030 in the NZE Scenano.
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2030F ETICRUIRE B RAD Higher mitigation investment flows required for
FHIREZHEDI~6M:ECTSD all sectors and regions to limit global warming

_EWPE

H B IPCC ARG #iEHESE. 20234

O Actual yearly flows compared to average annual needs
in billions USD (2015) per year

By sector
IRIVF—3E
XiE

B/

B¥ -NRELE

Bv tvoe of economv

= FE

FEE

By region

Eastern Asia

North America

Europe

Southern Asia

Latin America and Caribbean
Australia, Japan and New Zealand
Eastern Europe and West-Central Asia
Africa

South-East Asia and Pacific

Middle East

A

Yearly mitigation investment 2017 - IEA data mean

flows (USD 2015/r) in _
2018

2017-2020

B 2019 B ~verage flows

AR
I 2020

Annual mitigation investment
needs {(averaged until 2030)

Multiplication
‘ 0 factors*
» Lower Upper
range range
x2 X7
X7 X7
X2 X5
x10 x31
xd X7
3 X5
XL x4
X3 xb
x2 x4
x/ x14
x4 x8
3 x7
X7 x15
X5 x12
xb x12
x14 x28

. ".’ul'.lp ication factors indicate the x-fold increase between ‘,‘F.—I'|".'

mitigation flows to average yearly mitigation investment needs
Globally, current mitigation financial flows are a factor of three
to six below the average levels up to 2030
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2022F2H24H~9A13HT
AREARRGRIT+176%, [RiBEABRRIT+51%, RIAH RIE+94% (Guan et al., Nature
Energy (2023))

Oil (USD/barrel) Natural gas (USD/MBtu) Coal (USD/1)
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80 200
40 - 100
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w— Brent Europe === United States w——EUrOpe === Japan
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Fossil fuel prices spiked in 2022, before moderating
back towards pre-crisis levels in recent monms

Notes: MBtu = million British thermal units; USD/t = US dollars per tonne. Europe natural gas price = natural
gas TTF index; US natural gas price = natural gas Henry Hub index; Europe coal price = northwest Europe CIF
ARA; Japan coal price = Japan CIF marker. Nominal prices.
Sources: US ElA (2023); Argus (2023); McCloskey (2023).
H, 88 : Guan et al., "Burden of the global energy price crisis on households", Nature Energy (2023) 75
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Annual new power-generating capacity additions, global
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Global investment in energy transition by sector
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IRILF—RBITERE v. EBRHIRE
20225, IRIVF—BITIRENMLAREHRELRIKEICIES

Investment comparison: energy transition versus fossil fuels
$ billions
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Source: BloombergNEF, IEA. Note: ETI stands for Energy fransition investment. FF stands for Fossil fuels. 2018- H:IIEH BIoombergNEF 2023
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Renewable Energy in TFEC by Sector
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Thank you for your attention!

Yukari TAKAMURA
E-mail: yukari.takamura@ifi.u-tokyo.ac.jp

95


mailto:yukari.takamura@ifi.u-tokyo.ac.jp

