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The usual story of the Industrial Revolution
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Lost to the ages
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The Steam Pressure Cooker History of the
Industrial Revolution
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343 years later, Papin’s brainchild
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The 2,000-year run of the watermill persisted
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Finally ... steam takes the lead
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Diesel and electric enter the picture in the
1920s and 1930s




Operation Barbarossa, 1941




The last regularly scheduled steam train in
Hokkaido, Japan




The modern steam turbine, commercialized

first in the 1880s by George Westlnghouse
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reméwable applications
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Today ... the age of EVs
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2020s EV projections

* Last year: 4.6m EVs sold globally
* 2022 projection: 7.7m
©2025:10.7m

*2030: 40m+
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2020s raw materials supply projections

Available for 90kWh NMC811 batteries in 2022:

* Supply: 45.6kt lithium, 296kt nickel, 52kt cobalt
* Formula/per battery: 12.7kg li, 77kg ni, 9.7kg co

Desired EVs: 7.7 million
Actual EVs: 3.8 million
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And so on through the decade

2025
Desired EVs: 10.7 million
Actual EVs: 6.3 million

2030
Desired EVs: 40+ million
Actual EVs: 15.6 million
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One Wall Street opinion

“Near-term expectations for EV penetration may have
to be lowered significantly due to a lack of critical
electric metals. Short term, we’d encourage investors to
categorically lower EV penetration forecasts for many
OEMs, through mid-decade, that may not have secured

the necessary physical materials/metals to make good
on their EV forecasts.”

—Adam Jonas, managing director, research, Morgan Stanley
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The high gasoline-high EV price calculus

* Average U.S. gasoline price: $4.18/gallon
* Average new vehicle price (ICE and EV): $47,000

 Average EV price paid: $66,000
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A return to the familiar

* Hyundai loniq hybrid (59 mpg): $23,600
* Prius (56 mpg): $24,600

* Ford Maverick ICE pickup (37 mpg): $20,000
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