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und kein Ende?
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The Creators of GNP 

Understood its Limitations

The abuses of national income estimates arise largely from 

a failure to take into account the precise definition of 

income and the methods of its evaluation é As a result we 

find all too commonly such inferences that a decline of 30 

percent in the national income é means a 30 percent 

decline é in its welfare. é Such statements can obviously 

be true only when qualified by a host of ñifs.ò

Page 7, National Income, 1929 ï32, US Government 

Printing Office, Washington, DC January 4, 1934. 
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GDP and Metals Use

Source: Prosperity without growth, Tim Jackson (London, Earthscan 2009)
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Index of World Metals Use
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CO2 Concentration
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A Collapse Scenario
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Main Insights from the Scenario
Å In 1972 we projected another 40-80 years of growth.

ÅAll our scenarios showed growth ending in the period 2010-2050. 

ÅThe most common behavior pattern was overshoot and decline, 
not gradual slowing within a limit. 

ÅChanges in technology could delay the end of growth by a few 
years, but not eliminate it, and they did not avoid the decline.

ÅSocial and economic changes are required for us to attain the 
most attractive futures.

Å¢ƻŘŀȅΩǎ ŘƛŦŦƛŎǳƭǘƛŜǎ ŀǊŜ ƴƻǘ ǇǊƻōƭŜƳǎΤ ǘƘŜȅ ŀǊŜ ŀŎǘǳŀƭƭȅ ǎȅƳǇǘƻƳǎΦ 
The real problem is physical growth in material and energy flows 
pressing against the limits of a finite planet. 
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We are taking the path to collapse

From: Growing within Limits, Netherlands Environmental 

Assessment Agency, October 2009, page 23.
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The Time of Greatest Stress

ÅMost people assume that the major global 
difficulties would occur after the end to growth. 

ÅThis is not correct.

Å¢ƘŜ ƎƭƻōŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ǿƻǳƭŘ ŜȄǇŜǊƛŜƴŎŜ ǘƘŜ 
most stress prior to the peak, as pressures mount 
high enough to neutralize the enormous political, 
demographic, and economic forces that now 
sustain growth. 

ÅWe are in the early phases of that period now. 
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ñSind die Menschen noch zu retten?ò Die Zeit, 16.11.06

If current trends of overfishing and pollution continue, .. 

all seafood faces collapse by 2048.

By the middle of the century é no fewer than 7 billion 

people in 60 countries may be faced with water scarcity.

Human beings and the natural world are on a collision 

course.  .. Fundamental changes are urgenté.

- more than 1,600 scientists, including 102 Nobel laureates, from  70 countries

(Ignoring climate change) ñcould create risks of major 

Disruption to economic and social activityé on a scale

Similar to those associated with the great wars.ò

Stern Review October 2006
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Capital Cost of Discovery
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Capital Cost of Abatement
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The sequence of objections

1970s:

There are no 

limits

1980s:

There are limits, 

but they are 

distant in time

1990s:

The limits are 

near, but they 

are irrelevant, 

since they will 

be dealt with by 

the market

2000s:

The market is 

not adequate, 

but new 

technologies will 

let us evade the 

limits without 

requiring that 

we stop growth 
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I will use climate as an example

ÅIt is not the first limit to growth experienced on the 
planet. Rather it is the first limit to threaten the rich 
countries. Thus it is the first to attract urgent 
attention from the powerful countries. 

ÅIt is not a problem. Rather it is a symptom.

ÅIt will not long be the principal concern. Rather we 
will be focused on some other limit 3-5 years from 
now - energy scarcity, food shortages, the spread of a 
lethal virus, or some other. 

ÅBut if we do not succeed in controlling climate 
change, we will not have the chance to deal with 
other limits. 
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CO2 Concentration
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Four Factors Determine the 
Amount of CO2 Emissions

CO2 

Emissions

 Number      Units of            Energy             Fraction of 

      of    x     Capital   x  Required per   x     Energy from

  People      Per Person     Capital Unit         Fossil Fuels

Demography Technology

Solar Energy

Cultural

Norms

Efficiency

© Dennis Meadows, 1997

SciencePolitics
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bŜƎƻǘƛŀǘƛƴƎ ²ŀǘŜǊΩǎ CǊŜŜȊƛƴƎ tƻƛƴǘ

It is often inconvenient for water to freeze 
at zero degrees. 

Therefore politicians could negotiate a more 
convenient temperature for the freezing point 
of water. 

Unfortunately this would not have the 
slightest influence on the behavior of water. 

It will continue to freeze at 0 degrees.
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Negotiating CO2 Emissions

It is inconvenient that the earth is heating up 
because of rising greenhouse gas emissions. 

Politicians have decided to negotiate a 
convenient level of emissions for each country. 

Unfortunately this will not have the slightest 
influence on the behavior of the planetôs
ecosystem. 

It will continue to heat up as long as our 
greenhouse gas emissions rise.
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Exercise
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Relying on present 

Net value to choose assumes:
ÁAll consequences of an action are known

ÁAll consequences can be expressed in monetary units; they 

are commensurate

ÁWe are the ones entitled to pick the interest rate

ÁMaximizing financial benefits is the main goal of society

ÁCurrent mistakes can be corrected by paying some cost in the 

future

Every single one of these assumptions is false for climate change and 

the other important global problems facing business and science
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Source: 2009 by King Features Syndicate, Inc. World rights reserved


