
Welcome to this week’s presentation and conversation 

hosted by the 

Canadian Association for the Club of Rome,

a Club dedicated to intelligent debate and action on global issues.

How much oil remains for the world to produce? 
Comparing assessment methods, and separating fact from fiction.

Our speaker today is Dr. Charles AS Hall, PhD (Systems Ecology under Howard Odum, UNC). He was professor at Cornell U, 
U Montana, & SUNY (Environmental Science & Forestry), & now Professor Emeritus in Oregon. He is author or editor of 14 

books & 300 articles.  He won the Hubbert-Simmons Prize for Energy Education & Lifetime Achievement Award (Int Soc 
BioPhysical Econ). He is best known for energy return on investment (EROI) & BioPhysical Economics.  Today he assesses how 
much oil remains to be produced & whether this poses a major constraint to global development, delving into the categories 

& reserves of oil & related liquid fuels.  His forecasts indicate that IPCC's high-CO2 scenarios is not feasible by assuming 
unrealistic high rates of oil production, but also indicate that considerable oil must be left in the ground if climate change 

targets are to be met.  As the world tries for sustainability, these perspectives on the availability of oil are critical.

The presentation will be followed by a conversation, questions, and observations from the participants.
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CACOR acknowledges that we all benefit from sharing the 
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Métis, and Inuit in Canada) and their descendants.
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I.  Sustainability 

 Very sloppy use of the word sustainable 

 According to Goodland and Daly (1996) sustainability means at 

least three things to at least three different groups: 

1)  economic (survival of an economy) 

2)  social (survival of an ethnic  social group or its culture) 

3)  environmental (survival of nature, or a part, or our society)  

Not only are these three independent, they are often contradictory 



resources ?  

II.  Energy:

Humanity’s critical

resource  

• ALSO: 

• WATER 

• ENERGY (INCLUDING FOOD) 

• SOIL 

• BREATHABLE AIR



~3.6 Mya our early 

ancestors walked 

the Rift Valley of 

East Africa 

(modern 

Tanzania)



Reconstruction

of our ancestors 

in their natural 

environment









Left behind in an 

energy race?



Evolution of agriculture increased 

Energy Return on Energy Invested, EROI, 

And allowed the development of cities 









III. The impact of petroleum

discovery and increase



)

33 HP animal power  (controlled by 5 workers plus) 

Land for feed, Human work, Water and soil, Stables



200 HP mechanical power (controlled by 1 worker)



The use of fossil (old) energy 

creates an entirely new resource 

for humans: 

enormously greater than in the 

past 



IV. PETROLEUM GEOLOGY 

in 3 Minutes
(Thanks to Colin Campbell)



Extreme Global Warming
gave excessive Algal Growths

Organic debris

90 & 150 

million years 

ago

Rifts formed as 

the Continents 

moved apart



Chemical 

reactions 

converted 

organic debris 

into oil when 

buried & heated

Rifts filled by 
sediment 
washed in 

from 
borderlands

And then came the rains
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The important  thing  for today is 

that, geologically, this is a 

relatively rare event 



V. PATTERN OF USE OVER 

TIME 



M. King Hubbert  

1903-1989 

America’s greatest 

Scientist?

 Geophysicist at the Shell 

lab in Houston, Texas

 In 1956, he wrote a 

paper with predictions 

for the peak year of US 

oil production



The Epoch of Fossil Fuel Exploitation
(after Hubbert, 1969)
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 Consequently, 

the ore grade 

mined for most 

of our 

resources is 

declining as 

the best 

resources are 

depleted, 

requiring more 

energy per ton 

delivered. 





But what about fracking?  









The “sweet spots “ are pretty much all developed 



VI.  Our new study:

How much oil remains for the world 

to produce? Comparing assessment methods, 

and separating fact from fiction

 Jean  Laherrère, Charles A.S.Hall, Roger Bentley

 Current Research in Environmental Sustainability

 Volume 4, 2022, 100174





 Peak oil has 

occurred already for 

Asia, Africa, Europe, 

S&C America...

all but NA & ME 

 Also, for some 36 of 

44 oil producing 

nations (Hallock et 

al. 2014)



What 

is oil?  



Official 

estimates of 

remaining 

oil are 

reassuring 



But how are these estimates 

obtained?   



The critical issue of year of 

attribution

Most “new” oil is in fact a “revision” 

or “extension” of an earlier find….

…often decades earlier 







How about undiscovered oil?  

A “new” tool:  Hubbert Linearization 





How well does it work for plays that 

are depleted to exhaustion?   
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 [Click to Resize] 



Hubbert Linearization predicts depletion
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Summarizing 

(Data in Gb)
Cum. prodn. 

to end-2020

Estd. HL 

ultimate

Already 

discovered
Yet to find

Estd. yet to 

produce

All-liquids 1615 5000 - - ~3400

Crude oil 1440 3500 - - ~2100

Crude less XH 1420 3000 - - ~1600

Conventional 

oil (i.e., crude 

oil less XH less 

LTO)

1400 2500 2150 350 ~1100

Hence:

NGLs + other 

liquids
175 ⁎ - -

XH 20 ⁎ 500 - ~480

LTO 20 55⁎⁎ ? - ~35⁎⁎

Note: All data 

approximate.

https://www.sciencedirect.com/science/article/pii/S2666049022000524?via%3Dihub#tf0005
https://www.sciencedirect.com/science/article/pii/S2666049022000524?via%3Dihub#tf0005
https://www.sciencedirect.com/science/article/pii/S2666049022000524?via%3Dihub#tf0010
https://www.sciencedirect.com/science/article/pii/S2666049022000524?via%3Dihub#tf0010




Uncertainty 

analysis

From :  Mohr et al., 2015  

Future of all fossil fuels. 

Low, “Best Guess” and 

High estimates 

When 

you will 

die 

|

V 



VII.  What does it mean?   



Depletion is Easy to Grasp

As every beer drinker knows:

“Glass starts full, and ends empty”

The quicker you drink it, the sooner it is gone

 The same principle applies to oil and gas

How has this self-evident reality been concealed ?

 It is so obvious yet it is a

DEVASTATING REALISATION



Geopolitics 



Declining EROI

Refutes economist’s 

assertation that there is no 

issue with depletion 

because increased prices 

will bring in increasingly less 

economic resources 

Applies to 

Canadian/Venezuelan 

Heavy oil?   



Peak and then 

decreasing oil, nation by 

nation, generates 

extreme social unrest

This is the real problem



INFLATION……















R. Hersh 



-

Neoclassical 

economics

My final professional goal



THE END


