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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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How do we reduce 

environmental impacts and 

advance human flourishing?

The Conundrum

How do we reduce 

environmental impacts and 

advance human flourishing?

How do we reduce 

environmental impacts and 

advance human flourishing?

This Involves Trade Offs
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Switch

Switch OnESG
Optimism 

& Hope
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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

Energy Access for All
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“Energy Density”
~10,000 BC ~2000 AD
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https://en.wikipedia.org/wiki/Energy_density 

Nuclear is 

1 million times denser!Hydro, Geothermal, Wind, Solar?
Dense energy drives 

modern societies

Energy by Weight Limited 

SOx, NOx, 

particulates, 

mercury, etc.

Time
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Energy Density
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Renewable ThermalReliableIntermittent MoleculesElectronsWeather Dependent Firm
Energy by AreaCement, Steel, 

Ammonia, PlasticsDirtyCleanHumans need

Electricity and Molecules
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Annual Energy Consumption

QAe7204Source: IEA, 2010

Per Capita 
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My Fridge

459

Energy is Vital for 

Human Flourishing
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Emerging Developing

Energy Poverty
Energy 

Security

Energy Security

AffordableReliable

ReliableClimate Security

Climate 

Security

Clean

Clean

Developed

Particulate (PM2.5) Levels

Source: World Health Organization

Dirtier (>80)Cleaner (<10)

Clean 

Air

Least
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MostCity Livability

Poor countries can’t 

afford to clean up the 

environment

Energy security varies 

across the globe

Low High

>60% of the global 

population live in some 

level of energy poverty

https://thesocietypages.org/socimages/2011/07/16/map-of-global-per-capita-income-and-population-density/

Per Capita Income
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We must strive to be both 

completely factual, and 

factually complete.

- 2021 Senate Testimony 

Manchin Climate Hearing
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Annual Primary Energy Consumption

by Energy Type

Dense, > CO2

Not Dense,

Limited CO2

Hydro, Solar, Wind, etc.

Coal/Oil

Dense, < CO2Gas/NuclearTrade 

Offs

No source of primary 

energy has decreased

Energy Addition!
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Solar and Wind are the fastest 

growing energy sources. Factually 

Complete

Growth in 

Energy Demand

Annual Primary Energy Consumption

by Energy Type

Energy Demand is 

growing faster than 

Solar and Wind



Tinker 2024
Data: BP Statistical View of World Energy (2022). Analysis Tinker

China v India
Annual Primary Energy Consumption
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Coal is an 

Asian story

Leaders prioritize 

Energy Security over 

Climate Security
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Annual CO2 Equivalent Emissions
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Asia emits more CO2 

today than the rest of 

the world combined.

Why?

Data: BP Statistical View of World Energy (2022). Analysis Tinker
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China

United States

India

Russia Iran

Australia

Saudi
Arabia

Mexico
Indonesia

Germany

Canada

South
Korea

Brazil Japan

Britain

~10 Gt
~5 Gt

Stuff

“CO2”

One 

Atmosphere
Zero 

Emissions?Produce more

Consume more

OECD countries 

Non-OECD countries

Western 

Europe
Asia makes 

stuff
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Emissions Reduction 
Current Strategies

➢ Natural Gas & Nuclear replacing Coal

➢ Hydrogen, Geothermal, Hydro

➢ CCUS, DAC, Nature Solutions

➢ Solar, Wind, Batteries

➢ Efficiency and Conservation 

➢ Technology

➢ Cost 

➢ Scale

➢ Timeframe

Markets

Governments
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What is wanted is not the 

will to believe, but the 

will to find out, which is 

the exact opposite.

- Bertrand Russell
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Land

Water

Air
One System

Climate
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➢ Grow, Mine

➢ Manufacture, Process

➢ Drill, Deploy

➢ Refine

➢ Transport, Transmit

➢ Combust, Landfill Disposal

➢ Grow, Mine

➢ Manufacture, Process

➢ Drill, Deploy

➢ Refine

➢ Transport, Transmit

➢ Combust, Landfill Disposal

➢ Grow, Mine

➢ Manufacture, Process

➢ Drill, Deploy

➢ Refine

➢ Transport, Transmit

➢ Combust, Landfill Disposal

➢ Grow, Mine

➢ Manufacture, Process

➢ Drill, Deploy

➢ Refine

➢ Transport, Transmit

➢ Combust, Landfill Disposal

Life Cycle 

Impacts

All forms of Energy 

have Trade Offs
No form of energy is  

“Renewable”
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Power Generation

Natural gas

Solar PV

Onshore wind

Offshore wind

Coal
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Source: IEA

Transportation
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EV

Raw Materials
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Solar and Wind are ~ 500% 

more mineral-intensive than 

conventional fuels

EVs are ~ 600% more mineral-intensive than ICEs

KG/VEHICLE

KG/MW
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Transportation Optionality

• Smaller Vehicles: Hybrid and Electric

• Mid-Sized Vehicles: Fuel Cells (H2), CNG

• Large Vehicles: Gasoline, Diesel, Jet Fuel
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China controls global 

supply chains for solar, 

wind, and batteries.
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Historical Data: BP Statistical View of World Energy (2022)    Future Scenario Tinker, 2022
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“Business 

as Usual”
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“Energy Transition”
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Energy Addition

+

Emissions Reduction

“Energy Transition”
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Emerging Developing Developed

Hunger, Clothing, 

Shelter, Clean Water

Education and 

Health Care

Rights and Empowerment 

of Women

Immigration 

and Migration

Environmental

 Investment
Population 

Growth

Climate 

Mitigation & 

Adaptation

~ 6% remains

~ 46% of 

global 

energy

Secure energy 

underpins solutions to 

global challenges

Data: BP Statistical View of World Energy (2022). Analysis Tinker
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All the ill that is in us 

comes from fear, 

and all the good from love.

- Eleanor Farjeon
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Environmental Security

Energy

SecurityReliable

Sustainable

Affordable
Economic

Security

Emerging
Developing

Developed

Resources

Economy

Government

Education

Geography

More
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Middle
Not 

Binary

Accelerate 

Economic 

Growth
Fear

Advance 

Human 

Flourishing

Reduce 

Environmental 

Impacts

So, what’s the 

answer, Doc?

AND
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• You can’t negotiate with physics

• No one has a patent on truth; we just seek it

• The binary fear narrative is divisive

• Cancel canceling; civil dialog is vital

• Make humility cool again

Final Musings
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TEDx: The Dual Challenge-Energy and Environment

Free Resources
Energy Switch on PBS Nationwide

Global Documentary Films

Switch and Switch On

Switch Classroom K-12 Education Nationwide

Scott W Tinker
https://www.anthropocenemagazine.org/2022/03/a-global-reconfiguration-of-croplands-could-produce-the-same-food-on-half-the-land-with-70-smaller-carbon-footprint/

Thank You                       


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

