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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 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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Source: JRA-55 reanalysis dataset carbonBrief
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Data: Globally-averaged surface air temperatures from ERAS ¢ Credit: C3S/ECMWF
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Energy (2023))

Oil (USD/barrel) Natural gas (USD/MBtu) Coal (USD/1)
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Jan Sept Jan Sept Jan Sept
2019 2023 2019 2023 2019 2023
w— Brent Europe === United States w—EUrope == lapan

Fossil fuel prices spiked in 2022, before moderating
back towards pre-crisis levels in recent mons

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) 76
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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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Renewable Energy in TFEC by Sector
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Hydrogen from renewables remains expensive, but costs
vary widely by country

Levelized cost of hydrogen production as of 1H 2022

$kg (real 2020) $/MMBtu
120 803
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P o) —_—
80 westemn alkaline renge) \ o:;g::-d;id - o W = II 5es
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20 Chinese alkaline electrolyzer 149
0.0 (bottom of range) 0.0
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Source: BloombergNEF. Note: Countries colored by color (wind/biue, solaryeliow) based on which fechnology offers the lowest levelized cost In the
country. Assumesa 11 capaciy ratio ofeiecﬂnlyzermdpom source. Assumes 2022 Chinese akalne electrolyzer costs of $0.25/'W, Westem
alkaline electrolyzer costs of $0.03/W and PEM electrolyzer costs of $1.11/W. By 2030, costs are assumed o converge fo those Isted in Hydrogen: The
Economics of Production From Renewables (web | terminal). Electricity costs derfved from BNEF's 2H 2021 LCOE Update (web | terminaf), mid
scenano.
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Thank you for your attention!

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