
In 1970 the Club of Rome identified the problem we are facing and named it ñThe 

World Problematiqueò.

The root problem is growth:  growth in human numbers, growth in human 

activity, growth in human consumption.

The individual problems are global in scope, affect all of humanity, and most other 

species as well.

The problems are interlocked; trying to fix one may make others worse.

The Perfect Storm consists of three converging storm fronts:

1. Ecological Collapse, driven by the depletion of natural resources and 

Climate Change 

2. Energy shortages, driven by Peak Oil and Natural Gas

3. Economic destabilization driven by American debt loads and a complex and 

unsustainable global financial system

This presentation examines the current status of these problems and discusses 

ways in which individuals and communities can respond to the converging crisis.
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The ecological problem is caused by our prolonged unsustainable resource 

consumption and waste generation.

ñUnsustainableò means that we conduct these activities faster than nature can cope 

with the consequences ïfaster than natural processes can replenish the resources 

we use or re-absorb the wastes we generate.

Of course, we also use non-renewable resources.  That consumption is by definition 

unsustainable.  Natural processes cannot replenish non-renewable resources, but 

they still have to deal with the waste products that result ïthe CO2, the mine 

tailings, the landfill contents etc.

I deliberately use the term ñEcologyò rather than ñEnvironmentò because I want you 

to think of humanity as part of an interdependent planetary web of life.  Our actions 

have consequences far beyond our own species, and affect far more than just the 

quality of the air, water and soil that we use for our own purposes.
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This is the major threat everyone is aware of.

I thought it was mainly a medium- and long-term threat, but recent research into 

tipping points have indicated that global climate can change over a decade or two.

Atmospheric CO2 is now at 394 ppm.

As Climate Change progresses, its effects will make all the other problems worse 

and harder to solve.

Al Gore recently told the World Economic Forum in Davos that the recent IPCC 

report from the UN was overly optimistic. The rate of change is much faster than 

their most pessimistic projections.
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In the last two years the Arctic Ice Cap lost a an area twice the size of France.

The Arctic Ocean may be ice-free in the summer by 2015.

Scientists expected this in 2040 or 2050.

Antarctica is losing ice volume

Glacier flows are increasing dramatically due to water lubrication

High altitude glaciers e.g. Tibetan plateau and the Andes (water sources) are 

among the hardest hit
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The numbers of large ocean fish have fallen by 90% since 1950, and 90% of all fish 

species could collapse before 2050. 

Canada's Northern Cod stocks collapsed by 99% in the quarter century leading up 

to the moratorium in 1992 and show no signs of recovery 15 years later.

The biomass of prey fish in Lake Michigan declined 50% last year.  Itôs down by 

92% in the last 18 years.

The problem is overfishing.  We are eating everything in the oceans.

Itôs not just the fish.  The world-wide death of coral reefs is telling us we have utterly 

destroyed the oceans.

They will not recover so long as we continue using them as both a pantry and a 

garbage dump.



We are living in the middle of a great extinction.

Mankind has been reducing biodiversity and causing outright extinctions for tens of 

millennia.  The pace picked up after the development of agriculture, then 

accelerated again with the advent of fossil fuels.

Species are now going extinct  faster than during the previous five Great Extinctions 

(except maybe for that asteroidé) - at a rate 1000 times faster than expected.

We are emitting carbon dioxide 10 times faster than one of the largest known 

volcanic eruptions ïthe Deccan traps ïthat was implicated in the Cretaceous-

Tertiary extinction event 65 million years ago.

Biologists  are calling this ñThe Anthropocene Extinctionò. 
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This is how we all became aware of environmental problems:  Rachel Carsonôs 

Silent Spring with its DDT, acid rain, the Exxon Valdez.

Canada has a growing pollution problem in Alberta due to the Tar Sands.

The world has a problem with chemical pollution of the land and the water, as well 

as plastic in the oceans (the Great Pacific Garbage Dump). 
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Every year the world loses 150,000 sq. km. of  cropland to  

urbanization, deforestation and desertification. Thatôs an area the size of Nova 

Scotia, New Brunswick and Prince Edward Island combined.

Over a billion people in 110 countries are now affected by desertification.
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About 35% of all agricultural land has been seriously damaged by intensive 

agriculture since WW II.

Soil fertility on the American Great Plains is half what it was a hundred years ago.

The Ogallala aquifer is being drained 100 times faster than it is being refilled.

Indian farmers have drilled 21 million water wells using oil-well technology. They 

take 200 cubic kilometers of water out of the earth each year for irrigation.

The biggest impact of Climate Change wonôt be rising sea levels, but changing 

weather patterns ïdroughts and floods.  We are seeing the effects now, and they 

will get worse over the next 20 years.

Increased agrifuel production (either corn ethanol or cellulosic ethanol) will 

accelerate this depletion of both water and soil.
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We have eaten more than we have grown in 7 of the last 8 years. 

World grain stocks provided 130 days of consumption in 1986 ïtoday, only 53 days.

Global per capita grain supply has fallen from 340 kg in 1984 to 300 kg today.

We may have maximized the yield of grains, Climate Change is cutting yields, and 

there are strong indications that the use of corn for biofuels is reducing the grain 

available for food around the world.

The United Nations FAO is now warning of growing food shortages around the 

world, and potentially catastrophic shortages in Africa within 15 years.

Was Thomas Malthus right after all?
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Carrying capacity is the population level that an environment can support over the 

long term without degrading the environment.

Below the carrying capacity, populations tend to increase; above it, they will 

decrease.

In overshoot the populationôs consumption exceeds the carrying capacity of its 

environment, and degrades the environment.

Maintaining or increasing population or consumption during overshoot erodes the 

carrying capacity.

The consequence of prolonged overshoot is usually a population crash.

The fact that Climate Change is being caused by man-made CO2 is one proof that 

we are in overshoot.

Humanity is at least 25% (perhaps up to 100%) into overshoot.

We did this by using our one-time gift of oil ïa gift that is starting to run out.
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Resilience is a systemôs ability to absorb shocks

As systems grow, they increase their productivity first by expanding, then by 

becoming more complex, then by eliminating redundant elements (diversity)

However, resilience is a function of diversity, so as they shed diversity they lose 

resilience.

When a system loses resilience, shocks can cause breakdowns that ripple though 

the system.

Think of two cities linked by a road, a railway and a canal.  In the interests of 

efficiency the railway and the canal are closed.  A logging company then clear-cuts 

hills by the road.  Erosion causes a landslide that cuts the road.  With no alternate 

routes, just-in-time deliveries from city A stop.  That stops manufacturing in City B. 

which causes layoffs, which increase the crime rate in City B.

Industrial civilization is the largest, most productive, most complex, most efficient  

system ever seen on Earth.

12



13



The headline event is $100 oil.  Whatôs behind that, and what does it imply for our 

future?
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Energy is what lets our population and civilization grow.

We use food, mechanical, thermal and electrical energy.

The most important forms of energy for our civilization are oil, natural gas and 

electricity.
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60% of our energy comes from oil and natural gas.

88% of our energy is from fossil fuels.

On a global scale, renewables supply only 1% of the total energy we use.
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1000 barrels a second

85 million barrels a day

30 billion barrels a year



Itôs the yearly output of:

Å300 Three Gorges dams, or

Å6,000 coal or nuclear power plants, or

Å6,000,000 wind turbines, or

Å100,000,000,000 solar panels

A barrel of oil contains the energy of 20,000 hours of human labour (ten years of 8-

hour days).

85 million barrels of oil a day is the equivalent of the work of over 200 billion human 

beings
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Electricity canôt replace oil in all its roles.

Oil is the master resource of our civilization.

Everything we do depends directly or indirectly on cheap oil.
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The production rate of an oil field follows a bell curve over time.

Production increases as the field is developed, but then slows down after about 
half the oil has been extracted. 

This applies to oil fields, countries and the world.

Peak Oil is a flow rate problem, not a reserves problem.  We need a certain 
amount, every day, to keep civilization running.

Itôs not the size of the tank that matters, itôs the size of the tap.

We have used about half the worldôs oil.



Notice how their production rates all decline after they peak.

The underlying principle of Peak Oil is that the world will behave like one huge oil 

field ïrising over time to peak production, then entering a permanent decline.
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Discoveries peaked over 40 years ago.

The world has now been almost fully explored, so itôs utterly unlikely that we will 

discover enough new oil to keep pace with our consumption.

We have been consuming more oil than weôve discovered since 1985.

Today we consume 5 barrels for every one we find.
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