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Inman, M. Carbon is forever.
Nature Clim Change 1, 156-158 (2008).

Model simulation of atmospheric CO, concentration for
40,000 years following after a large CO; release from
combustion of fossil fuels. Reproduced from The Long
Thaw
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B Lithium deficit is expected to grow
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Figure 11: 2030 market balance projections
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Natural graphite is greener than synthetic, leading auto makers to turn to mines for the mineral
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Transport Chapter 10

Transport lifecycle GHG intensity,
1.5 occupancy rate (9CO,-eq per passenger-km)

Hydrogen, natural gas SMR

—fp 132 (217

0 100 200 300 400

0 67 133 200 267
1
Gasoline | — R 162 [222
1
Diesel 1 ‘7___4 191 [251
1
Compressed natural gas : 125 [185
> 1
g Liquefied petroleum gas ! 137 197
Advanced biofuels, IAM EMF33 : 44 104 T
1 3
Advanced biofuels, PM CLC i 63 123 5
1 =
Advanced biofuels, PM NRG ! 257 317 3
- 3=
23
Gasoline I 139 [203 as
1 Bz
Diesel 1 107 (7] o3
1 Elod
ressed 1 8.3
Compressed natural gas H 107 (17 s1
1 o B
Z Liquefied petroleum gas 1 17 n8t 58
| Zo
z3
Advanced biofuels, 1AM EMF33 : 31 [95] EH
1 =
Advanced biofuels, PM CLC | 4% (110 g
1 °
Advanced biofuels, PM NRG ] 194 [258 2
2
Low-carbon electricity 9 87] <
o
Z Natural gas electricity 104 [182 -3
*
Coal electriity fSBoko s 187 pes) 2
1
o Hydrogen, low-carbon electricity it 13 (%8
I 1
1
1

IPCC ARG

Lifecycle GHG intensity (gCO,-eq per vehicle-km)

Legend

Vehicle cycle Life cycle emissions intensity ~
emissions intensity (vehicle production + WTW) o J

Interquartiles Interquartiles

EE T |
BHRE e 512, &
T E3KC = LR

AVI} S

mlul
I |

figure rely on the 100-year GWP value embedded in the source data, which may differ slightly from the updated 100-year GWP values from WGI. The shaded area represents
the interquartile range for combined vehicle manufacturing and end-of-life phases. The length of the box and whiskers represent the interquartile range of the operation phase
for different fuel chains, while their placement on the x-axis represents the absolute lifecycle climate intensity, that is, includes manufacturing and end-of-life phases. Each
individual marker indicates a data point. ‘Advanced biofuels' refers to the use of second-generation biofuels and their respective conversion and cultivation emission factors.
‘IAM EMF33" refers to emissions factors for advanced biofuels derived from simulation results from the integrated assessment models EMF33 scenarios. ‘PM" refers to partial
« models, where ‘CLC" is with constant land cover and ‘NRG! is with natural regrowth. ‘Hydrogen, low-carbon electricity" s produced via electrolysis using low-carbon electricity.
*Hydrogen, natural gas SMR" refers to fuels produced via steam methane reforming of natural gas.

Figure 10.4 | Life cycle greenhouse gas emissions intensities for mid-sized light-duty vehicle and fuel technologies from the literature. The primary x-axis .
LJ I—I—l ’ E reports units in gCO,-eq vkm™!, assuming a vehicle life of 180,000 km. The secondary x-axis uses units of gCO,-eq pkm", assuming a 1.5 occupancy rate. The values in the _ x % < ‘m
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110 kWh Total
Battery Capacity
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110 kWh Total
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110 kWh Total
Battery Capacity
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110 kWh Total
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‘Avorage age by vehicle type
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IPCC ARG

There are multiple opportunities for scaling up climate action
a) Feasibility of climate responses and adaptation, and potential of mitigation options in the near-term
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Photo of US and Japanese government officials promoting bread in schools.
From U.S. Wheat Associates archive.
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Momofuku Ando, Inventor of Instant Noodles
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Major Japanese OEMs’ Electrification Targets BARM EEOEMD EEL B1E

OEM Target Area Target year |Contents

Toyota global 2026 10 new BEV models to be launched. To sell 1.5 million units per year.

2030 30 BEV models, 3.5 million units sales
(Lexus 1 million units, BEVI00% in Europe and US and China)

2035 100% BEV sales at Lexus

global 2030 BEV 2 million units produced

2040 100% BEV and FCEV sales

advanced nations 2030 BEV/FCEV 40% sales

2035 BEV/FCEV 80% sales

global 2030 Electric vehicles: 27 models (including 19 BEV), 55% sales

Japan, Europe and China 2026 Electric vehicles: Europe: 98%, Japan: 58%, China: 35% sales
us 2030 BEV 40% sales

Suzuki Japan, Europe and India 2030 BEV Europe: 80%, Japan: 20%, India: 15% sales

Yamaha global 2035 BEV 20% sales

2050 BEV 90% sales

Isuzu global 2050 Zero greenhouse gas emissions for all LCA for Group products

Subaru global 2030 Electric vehicles 40% sales
Mazda global 2030 BEV 25-40% sales (100% electric vehicles)
Mitsubishi Motors Corp. |global 2030 Electric vehicles 50% sales

2035 Electric vehicles 100% sales
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