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Energy Transition Definition

Energy transition: change in the composition 

(structure) of primary energy supply
Vaclav Smil, 2010, Energy Transitions – History, Requirements, Prospects

Energy transition: global energy sector’s shift 

from fossil-based systems of energy 

production and consumption — including oil, 

natural gas and coal — to renewable energy 

sources like wind and solar, as well as lithium-

ion batteries
S&P Global, 2020
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Energy 
Transition 
History

1830 – 1950 biofuel (wood) to coal

1950 ‒ 1980 coal to oil 

1980 ‒ 2020 oil to natural gas

2020 ‒ 2050 gas to renewables
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Energy Transition Realities

Transitions Require Decades

Transitions Driven By Fuel 

Quality And Market Prices

Fuel Physical Realities Are 

Key Considerations

Wishing And Hoping Is Not A 

Strategy
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Climate Change Is Driving Transition
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Evolution of Climate Change Outrage

Thomas Malthus

English economist and demographer

World Would Not Be Able To Feed A Growing Population
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Environmental Movement Begins

Rachel Carson

Poisoning The Planet Had To Stop
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Climate Activism: Analysis To Fear To Alarmism

MIT/Meadows Paul Ehrlich Al Gore

1980s 2000s1960s
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Meet Greta Thunberg and Climate Doomism

“How dare you!  You have stolen my dreams and my 

childhood with your empty words.” - UN Sept. 24, 2019
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Fossil Fuels: Good vs. Bad

Fossil Fuels Have

Improved Quality of Life, 

Lengthened Live Spans, 

Reduced Poverty

Fossil Fuels Create

Carbon Emissions That

Harm The Planet’s

Climate
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Climate Activism Kicked Off With Michael 

Mann’s Hockey Stick CO2 Chart in 1998
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Our Sinking Planet?

Two 2018 studies show the opposite.  

One of Tuvalu showed total land area 

increased nearly 3% between 1971 

and 2014.

Second study showed nearly 90% of 

Pacific and Indian Ocean low-lying 

islands remained stable or increased 

over the decades.
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What The IPCC Is Getting Wrong

Policymaker Summaries Often Ignore The Science That Challenges The Narrative
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What The IPCC Gets Wrong With Alarmism
Economic impacts attributable to climate change are increasingly affecting peoples' 

livelihoods and are causing economic and societal impacts across national boundaries.



EnergyMusings.substack.com

Want to show an increase? Start your analysis in 1980

Want to show no trends? Start your analysis in 1950

Want to show a decrease? Start your analysis in 2002

Roger Pielke Explains IPCC Climate Research Gamesmanship 



EnergyMusings.substack.com

The Energy Transition

• Opportunities:
• Electrify everything

• More renewables & subsidies

• New fuels
• Biofuels

• Hydrogen

• Fusion 

• Challenges:
• Energy density

• Hard to decarbonize sectors
• Heavy duty trucks

• Air transportation

• Marine transportation

• Cement and steel

• Magnitude of metals needed

• Additional infrastructure 

• Cost
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World Electricity Mix in 2021 and 2050
Every Forecast Has Global Electricity Use Much Higher 
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Renewables Capacity Not Comparable To Fossil Fuels

80s-

90s%

20s-

40s%
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Block Island Wind Output Still Disappoints
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Energy Density of Power Sources

“37,000 square 

miles for wind 

farms and 4,700 

square miles for 

solar PV” = the 

State of 

Tennessee

Renewable Land Use For Power Is Ignored By The Proponents
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Green Power Will 

Need 2.2 Times The 

Capacity Of 

Existing Power 

Generation From 

Fossil Fuel 
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Electrify Everything = More Power Lines
DOE Says We Will Need 60% More Transmission Capacity By 2030

At Current Build Rate:

+60% will need 84 years

+100% will need 140 years

+200% will need 282 years
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Renewables: Equipment Shortages and Higher Costs
California Experiment In Net Zero By 2030 Is Costing Citizens $s And Blackouts
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Role of Critical Minerals in Clean Energy Transitions
Transportation And Power Generation Need Multiples Of Raw Materials
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Declining Ore 

Grades Pose 

Significant 

Problem For 

Green Energy 

Transition

Hidden Problem With Critical Materials
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Changing Auto Market Impacts Energy
270 Million Vehicles In U.S. Fleet Means Slow Change To EVs
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Volvo ICE and EV Models Compared On Emissions

EVs ICEs

Clean EV Starts With 70% More CO2 Emissions Than Same ICE Model
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Volvo’s Carbon Footprint and When EV and ICE Breakeven 

km Needed To Breakeven On CO2: Cleanest - 49k, Europe Grid - 77k, And Global Grid - 110k
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Is Fusion Energy The Hope For The Future?

400 MJ of Power Needed For 3 MJ of Energy
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Conclusions:

Energy Transition Is More Complex Than Policymakers Understand

Energy Transition Will Take More Time Than Expected

Energy Transition Will Cost Much More Than Predicted

Mandated Deadlines Will Be Pushed Back Or Abandoned
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