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It is the mark of an 
educated mind to be able 

to entertain a thought 
without accepting it.

…Aristotle
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“If the world was 
perfect, it wouldn’t be.”

…Yogi Berra
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Team Herbivore

Team Carnivore
Team Omnivore

Good?

Bad?

Low Density

High Density
A diverse food mix 

provides a balanced diet
A diverse food mix 

provides a balanced diet
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A Diverse Energy Mix 
Energy Security

A Diverse Energy Mix 
Energy Security
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Energy Emissions

Energy 
Poverty

Energy 
Security

Radical 
Middle
Radical 
Middle

Environment

EnergyEconomy

GLOBAL

ENERGY

ISSUES
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ENERGY POVERTY

ENERGY SECURITY

ENERGY EMISSIONS
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Everything in our Lives 
Depends on Energy!

Everything in our Lives 
Depends on Energy!



Tinker 2022

Kenya
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Nepal

Smoke kills 
~ 3 million 

people/year
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Colombia



Tinker 2022

Global Income

Emerging Developing Developed

AffordableReliable

ReliableClean

CleanMany 
“Transitions”

Many 
“Transitions”

~75% of the global 
population live in 

Latin America, Asia 
and Africa

~75% of the global 
population live in 

Latin America, Asia 
and Africa

Particulate (PM2.5) Levels

Source:: World Health Organization

Dirtier (>80)Cleaner (<10)

Clean 
Air

Per Capita Energy
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Annual Energy Consumption

QAe7204Source: IEA, 2010

Per Capita 
kWh/year

Ethiopia
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Energy Poverty & Economic Poverty 
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Energy Won’t End Poverty.

But We Can’t End Poverty 

Without Energy.

A Paradox

It’s Time to 
Power the 

People

It’s Time to 
Power the 

People
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ENERGY POVERTY

ENERGY SECURITY

ENERGY EMISSIONS
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~1000 AD ~1500 AD ~2000 AD

ENERGY FUNDAMENTALS
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“Data must be used to 
tell the truth, not to 

call to action, no 
matter how noble the 

intentions.”

…Hans Rosling
Factfulness
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We must strive to be both 
completely factual, and 

factually complete.

-- Tinker
U. S. Senate Testimony, 2021
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Completely Factual
Solar and Wind are the 
fastest growing energy 

sources.

Completely Factual
Solar and Wind are the 
fastest growing energy 

sources.

Global Energy Consumption
Energy Mix and Scale
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Wind and Solar 
Share of Electricity Generation, 2021*

Sources: Ember, EIA
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It’s not an 
Energy Transition
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ENERGY POVERTY

ENERGY SECURITY

ENERGY EMISSIONS
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Most people don’t know how 
gasoline is made or where 

electricity comes from.

Tinker’s Axiom

But they think they do!
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The Emission Transition

 Natural Gas and Nuclear Replacing Coal

 Hydrogen, Geothermal, Hydro

 CCUS, DAC, Nature Solutions

 Solar, Wind, Batteries

 Efficiency and Conservation 

 Technology

 Cost 

 Scale

 Timeframe
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38%

Nat Gas/Coal Ratio

62%LNG
Gas and Nuclear 

replacing Coal in Asia 
could reduce global 
CO2 emissions by 

>15%!

Gas and Nuclear 
replacing Coal in Asia 
could reduce global 
CO2 emissions by 

>15%!
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The Emission Transition

 Natural Gas and Nuclear Replacing Coal

 Hydrogen, Geothermal, Hydro

 CCUS, DAC, Nature Solutions

 Solar, Wind, Batteries

 Efficiency and Conservation 

 Natural Gas and Nuclear Replacing Coal

 Hydrogen, Geothermal, Hydro

 CCUS, DAC, Nature Solutions

 Solar, Wind, Batteries

 Efficiency and Conservation 

Solar WindBatteriesCoal to GasNuclearCCUSHydrogenGeothermal
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ENERGY IMPACTS
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Land

Water

Air

The Environment is an 
Interconnected System
The Environment is an 
Interconnected System

Climate



Tinker 2022Tinker 2022

 Manufacturing

 Mining & Drilling

 Water Handling

 Transportation

 Refining

 Combustion & Emissions

“Clean”

“Dirty”
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 Mining & Manufacturing

 Drilling 

 Water Handling

 Transportation

 Refining

 Combustion

 Mining & Processing

 Manufacturing 

 Production

 Transmission

 Land & Ocean Disposal
“Clean”
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Bingham Canyon Copper Mine, Utah

Texas has ~ 40,000 turbine bladesTexas has ~ 40,000 turbine blades

Where do they go 
when they wear out?

Where do they go 
when they wear out?

 ~ 7000 Batteries in one vehicle

 ~ 1,400,000,000 Vehicles in the world

 ~ 4,900,000,000,000 Batteries to power half of the world’s vehicles

 ~ 37 Years to make 4.9 T batteries @ 250,000/minute

…and they wear out

 ~ 7000 Batteries in one vehicle

 ~ 1,400,000,000 Vehicles in the world

 ~ 4,900,000,000,000 Batteries to power half of the world’s vehicles

 ~ 37 Years to make 4.9 T batteries @ 250,000/minute

…and they wear out

Continental Pit. Butte Mining District. 

No Form of Energy is 
Renewable or “Clean”

Lithium Mining in Chile

Lithium Mining, Argentina
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Source: International Energy Agency • https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/executive-summary

Where Energy Metals Are Produced 

Chart shows top three producers
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Source: https://www.iea.org/data-and-statistics/data-product/global-ev-outlook-2022

Top Countries for 

Electric Vehicle 

Sales (2021 %)
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EVs comprised ~10% of 

total global sales in 2021
Electrons!
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Electric Vehicles
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Worldwide Lithium Demand and Supply
Millions of tonnes of lithium carbonate equivalent
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Percentage Increase in Critical Battery
Raw Materials Costs Since January 2020

QAe9579Source: Benchmark Mineral Intelligence
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Transportation

• Smaller Vehicles: Electric

• Mid-Sized Vehicles: Fuel Cells (H2)

• Larger Vehicles: Gasoline, Diesel, Jet Fuel
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ENERGY FUTURE
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Historical Data: BP Statistical View of World Energy (2020)    Analysis Tinker, 2017
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Business as Usual?
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My great concern is that we 
will not have the oil and gas 
required to deliver the 
energy the world needs.
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Source: S&P Global

Biggest Oil 
and Gas 

Producers 
2021
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Energy Emissions

Energy 
Poverty

Energy 
Security

Reliable
Affordable
Accessible

End Energy Poverty
Build Global Economy

Radical 
Middle
Radical 
Middle

Requires Non-Partisan 
Critical Thinking

Requires Non-Partisan 
Critical Thinking

Environment

EnergyEconomy

Reduce Impacts of ALL Energy
Atmosphere, Air, Land and Water
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TEDx The Dual Challenge
Energy and Environment

https://www.youtube.com/watch?v=hnT-PYHaSxA
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PBS Energy Switch

An Energy and Climate Talk Show
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Hunger, Clothing, 
Shelter, Clean Water

Education and 
Health Care

Rights and Empowerment 
of Women

Immigration 
and Migration

Environmental
Investment

Population 
Growth

Climate 
Mitigation & 
Adaptation

Emerging Developing Developed

• No one owns the truth, we 
can only seek it.

• Shaming is destructive; 
civil dialog vital.

• Energy and environment 
must be addressed 
together, or both will fail.

• The dual challenge is not 
simple, but it is solvable, 
if... 

Energy

Environment

Coal &
Oil

Gas &
Nuclear…we act as one team.

Together, we better the world.
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Where Energy, Environment 
and Economy Converge

www.beg.utexas.edu
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For financial interests of Scott Tinker see

http://www.beg.utexas.edu/people/scott-tinker 

https://Switchon.org 

Switch Energy Alliance
Inspire an Energy Educated Future

• Instagram @doctinker

• Download Slide Decks

• Watch Films & Presentations

• Switch Classroom
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Thank you 
for what 
you do


