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American chestnut blight

Dog heartworm
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Cotton boll weevil, Asian long-horned beetle, 
Mountain pine beetle, Gypsy moth, Citrus canker, 
European Corn borer, HIV/AIDS...

Like the “death by a thousand cuts,” each invasion 
weakens the ecosystem and consumes limited economic 
resources while providing no positive contributions.

But these are little problems. 

Back to the big ones.

Have you heard of Planetary Boundary Research?
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Jon Foley: How far can we go without breaking the system?

“Identifying and 
quantifying 
planetary 
boundaries that 
must not be 
transgressed 
could help 
prevent human 
activities from 
causing 
unacceptable 
environmental 
change,…”
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“This could see human activities push the Earth system outside 
the stable environmental state of the Holocene, with 
consequences that are detrimental or even catastrophic for large 
parts of the world.”
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“Many subsystems of Earth react 
in a nonlinear, often abrupt, way, 
and are particularly sensitive 
around threshold levels of certain 
key variables. If these thresholds 
are crossed, then important 
subsystems, such as a monsoon 
system, could shift into a new 
state, often with deleterious or 
potentially even disastrous 
consequences for humans.”

“Most models suggest that a doubling 
in atmospheric CO2 concentration 
will lead to a global temperature rise 
of about 3 °C (with a probable 
uncertainty range of 2–4.5 °C) once 
the climate has regained equilibrium. 
But these models do not include long-
term reinforcing feedback processes 
that further warm the climate, such as 
decreases in the surface area of ice 
cover or changes in the distribution of 
vegetation. 
If these slow feedbacks are included, 
doubling CO2 levels gives an 
eventual temperature increase of 6 °C 
(with a probable uncertainty range of 
4–8 °C). This would threaten the 
ecological life-support systems that 
have developed in the late Quaternary 
environment, and would severely 
challenge the viability of 
contemporary human societies.”

If this seems exaggerated, 
I urge you to read this...
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So, what are 
these tipping 
points?
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How could things be so bad, 
when they look so average?

Many of the factors 
that govern climate 
have great momentum.

In the long run, 
momentum loses out 
to gravity.
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The answer to specialization? Collaboration! 

These are the authors of the “Boundaries” study.
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How to proceed…?
As “the economy” holds the stage, we must cast our 
arguments in these terms: 

Ecosystem services. 

Sustainability ≠ Growth because growth requires 
using more energy, not less. And we must use less.

Crucially, we must recognize that “the economy” merely 
reflects how we use energy: Energy is the key.

Because, if we don’t reduce CO2 to 350ppm soon, little 
of the economy will survive.

All of the important variables are potentially chaotic. 

In short, we must acknowledge that the problem is huge.
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Change paradigm:Science
Science isn’t about certainty. It is about doubt.

Religion is about certainty. 

While not perfect, science is the best we have and gets better 
over time.

Regarding climate: Science is very sure of 3 things:

The planet’s surface is getting warmer,

Mostly because of changes caused by humans

Even +2° C will be a major change. More will be a 
catastrophe.

As new factors arise, the prescription for the most effective 
response MUST change: be flexible.

As the climate system the limiting variable but is not 
represented in economics,“The Economy” must be driven by 
the best science.
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I have found this paper 
very useful.

SCIENCE, 2 APRIL  1993 HTTP://WWW.SCIENCEMAG.ORG/FEATURE/DATA/SUST/PDF/260-5104-17.PDF

35



SPROTT CHAOS TALK

Decision making in the 
presence of uncertainty.

Be cautious. Include human motivation in analysis.

Act before complete scientific consensus. 

Hedge (But don’t trust your hedge too much!).

Distrust all claims of sustainability.

Confront uncertainty: consider many alternatives.

Choose actions that are robust to uncertainty.

Update assessment. Modify policy

Favor actions producing data; monitor results.

Favor reversible actions.

Distrust any who profess unwarranted certainty.
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Economics and Climate Change.
The present economics has led to the pit we now face.

Something new is needed: the externalities are no longer external.

Regarding climate: we are very sure of 3 things:

The overarching requirement: climate change <2°C.

Because even a simple cigarette lighter is now a WMD, 
massive inequalities in income distribution are can no longer 
be sustained: everyone now has a veto.

The new metric for all economic activities and processes must 
become energy efficiency, even if this means that humans have 
to work more: Sewing machines- YES; Hummers No.

Even +2° C will be a major change. More will be a catastrophe.

As new factors arise, the prescription MUST change over time.

“The economy” must conform to the best science.
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Economist’s roadmap
Stop!

Learn enough about climate, ecology and energy to 
convince yourself that rapid, massive change is essential.

Close down and go back to school.

Learn about energy: Easier than business--you can’t cheat 
on the accounting!

While developing new rules, impose substantial carbon tax 
($50-200/ton of carbon, $150 to $300 ton of CO2, offset 
only for CO2 captured/stored.) 

Trade with no country lacking such a tax.

Use your advertising moxie to sell the necessity of above.

Fund massive, worldwide education program.
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Change paradigm: Economics
Economics is the study of a number of interacting, chaotic factors.

Many of these have positive feedback.

It is virtually impossible to obtain useful measurements of any 
parameters characterizing a system constrained by strong 
feedback because causes and effects become confused.

Consequently, accurate predictions in economics are impossible. 

At any time, a variety of analyses and predictions exist: after a 
period of time, some will appear to have predicted the current 
state more accurately than others.

However, as this apparent success is as likely to be caused by 
some “random event” as by the perfection of the analysis. Be 
very cautious about applying the seemingly successful 
“theory” to future problems.

As practiced, “public economics” is more a religion than a science.
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Change paradigm: Economics
The source of our current state of material well-being is not 
the perfection of the Western economic model but the 
availability of almost free energy.

A human can produce about 200w of mechanical power.

This ABSOLUTELY constrains what he/she can 
accomplish.

The average American is the beneficiary of ~11.45 kW  
of power being utilized somewhere else in the economy. 
(~18 kW /working adult)

i.e., Every American now benefits from the services of 
50-100 “hydrocarbon slaves” working  day and night, 
with no food, lodging or “fabrication” costs.*

Almost all of this energy comes from burning fossil fuels.

* Wikipedia, 30PWh for all US in 2006,/(330,000000 • 24 • 365)
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Per capita energy use.
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This period of cheap energy is now coming 
to an end:

Remaining supplies are limited.

The sink for waste products is 
overflowing.

Because in practice, economics is just our 
way of apportioning access to this energy 
flow, most present economic paradigms are 
ipso facto incorrect and probably misleading. 

Any economic framework not based on 
energy is irrelevant and dangerous.

42



SPROTT CHAOS TALK

The point is that nothing changes unless energy is expended.

For a long time, the energy used to power the actions of 
human society was “recent solar” energy, and the process 
was fairly simple:

Sun

Food production stuff

Raw 
materials

muscle power

Industrial society changed all this. 

The most important change is that muscle power now 
represents less than 1% of the energy utilized to make a 
modern society function. Virtually everything you buy exists 
only because vast amounts of energy were used to make it.
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Factory

Labor

Management

Finance
(Banks)

Stockholders
(profit)

Energy

Raw 
materials

Mineral in 
ground

Guy on a 
machine

Concentrate
& refine fabricate

Sun

Food

Wages

transport

retail

product

diesel energy energy energyfinding

What determines the cost of a 
product in an industrial society?

diesel,fertiliz
er, pesticide

Energy: 
gas, light, 

heat

Embodied 
Energy

 light, heat

Machine

stuff

What goes inWhat goes into these?

44



SPROTT CHAOS TALK

Fossil fuel “ Energy” doesn’t represent 8% of the 
economy but 98 or 99%.

Essentially all terrestrial energy flows and stores 
represent solar energy in one form or another.

Before the industrial revolution, we lived on solar 
income. 

Now we live on stores. 

The sink for these flows has been the atmosphere 
and it is now past full.

Any change requires the consumption  
of energy and the production of heat.
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Won’t the economy collapse?
Yes. “Over” means “over.” The garbage can is full to overflowing.

If we don’t respond, collapse will still occur, but be “permanent.”

Good news:

Only 7% of economy is needed for food, clothing, shelter etc.

Only 15% if you include basic services, including medicine.

The US produced no automobiles during WW II. They survived.

Above a minimum: Energy use and well-being are not coupled.

If the US reduced energy use by 80%, (but with today’s energy 
efficiency), it would look like 1969.

And we still waste 80% of the energy we use. It is too cheap.
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What do we need? 

Are we getting it?
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One doesn’t “need” 50 slaves to live a 
comfortable, productive life.

Maybe 10?
Maybe 5?
Let’s grow up, stop complaining 
and make the best use of these!

Thank you for your attention.
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