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Main insights from the scenarios

ÅIn 1972 we expected another 40-50 years of physical growth on 
average around the world without major problems. 

ÅThe timing for the end of growth was not known precisely, but 
all our scenarios showed it occurring in the period 2020-2050.

ÅRadical changes in technology were useful for slightly delaying 
the end of growth, but they did not permit growth to continue 
past 2050. 

ÅSocial changes were required to achieve the most attractive 
futures.

ÅWhat we today call problems are actually symptoms of natural 
forces rising until they can end physical growth. 

ÅFossil fuel depletion is not a unique symptom, except that it will 
appear earlier than many other limits.
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The major problems come before 

the end of growth, not after

ÅMost people believe that the big problems would be 

during the period of decline. This is wrong. 

ÅIn order to stop growth, social, economic, 

biological, and economic pressures must grow until 

they equal the forces that produce growth. Now the 

forces promoting growth are strongest. So the 

biggest problems will come before the peak. 

ÅConsequently, there will be more changes in the 

next 2-3 decades than there have been in the past 

100 years. 
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World population
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Industrial production
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Index of world metals use
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One Indicator of Overshoot
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BP Statistical Review of World Energy June 2009, p. 42.
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Gap between discovery and use
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Oil discovery controlled by 

desired reserve ratio
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Oil discovery is now controlled 

by cost, not by desired reserve ratio
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Global Oil Production Profile 
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Four Factors Determine the 

Amount of Oil Consumption

© Dennis Meadows
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Oil Price Results

From 4 Factors
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Depletion and oil price
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Oil Price Results

From 4 Factors
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Two sources of difficult 

problems in the energy sector

ÅThe increased capital requirements of the 

energy sector will reduce potential for 

growth in other sectors. 

ÅThe decline of free energy will force drastic 

changes in technology and lifestyle.
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Energy Return on Investment
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Some Net Energy Yields

ÅUS Oil 1930 - 100; 1970 - 30; 2005 - 15 

ÅImported Oil - 30

ÅCoal - 10 - 80

ÅNuclear - 10

ÅFirewood - 25

ÅPhotovoltaics - 15-45

ÅOil Sands - 2-3
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Principles for action - 1

ÅRecognize that until physical growth is halted on this planet, there 
is no possibility of avoiding ever rising problems. 

ÅDevelop the government, corporate, and cultural capacity for 
sustained long-term action, even when the necessary solutions 
make the of short-term problems seem worse. Remember you do 
not have to develop these changes within precisely the current 
system; as that will change anyway. 

ÅExpect the present market system to magnify problems, not avoid 
them.

ÅRemember there are enormous delays between action and 
response; so take action ñbefore it is obviously needed.ò 

ÅSocial and cultural policies will give better results than economic 
and technical policies. Focus on getting enough rather than on 
getting more. 
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Principles for action - 2

ÅDo not use economic discounting methods to find 

solutions for problems that produce irreversible  results

ÅExpect problems to appear suddenly and in 

combination.

ÅRealize that no one fully understands these systems.

ÅRealize that government will be overloaded and will 

make mistakes. 

ÅForget about going back to the past conditions.

ÅPrepare for the worst and hope for the best. 

ÅPreventing damage is cheaper than repairing it.
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