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Structure

• What is sustainability?

• Growth and sustainability

• Stocks and flows

• Why haven’t we run out of resources?

• Economic growth and decoupling

• The Circular Economy



What is Sustainability?

‘Meeting the needs of the current generation 

without compromising the ability of future 

generations to meet their own needs’

Or similar….

Over 200 definitions!



Renewable resources

• A sustainable yield is one that is available in 

perpetuity

• There is a limit to the RATE at which we can 

exploit renewable resources



Sustainability is best understood in 

terms of capitals



The five capitals

• Financial (money)

• Natural – resources (renewable, non-

renewable, replenishable) – sinks (recycle and 

absorb wastes) – processes (e.g., climate 

regulation)

• Human (health, knowledge, skills, motivation)

• Social (families, schools, libraries, etc.)

• Manufactured (material goods, fixed assets 

such as buildings)

https://www.forumforthefuture.org/

https://www.forumforthefuture.org/








Definitions of sustainability

• Absurdly strong – no change in stocks is allowed

• Strong – all capital assets must be kept intact, 

but can be substituted

• Pragmatic – thresholds are set below which a 

capital must not fall

• Weak – all capitals can be exchanged



Growth and Sustainability





Malthusian world view

• An Essay on the Principle of Population –

Thomas Robert Malthus FRS

• Limits to Growth – Dennis Meadows, Donella 

Meadows, Jorgen Randers, William Behrens III

• The Population Bomb – Paul Ehrlich (Anne 

Ehrlich)



Ehrlich-Commoner Equation

I = P x A x T



Ehrlich-Commoner Equation

I = P x A x T

ENVIRONMENTAL 

IMPACT



Ehrlich-Commoner Equation

I = P x A x T

POPULATION



Ehrlich-Commoner Equation

I = P x A x T

ECONOMIC ACTIVITY



Ehrlich-Commoner Equation

I = P x A x T

TECHNOLOGY FACTOR





THE WAY WE DO THINGS





SOURCE SINK



STOCK FLOW



Assumptions

• The ability of the source to provide is infinite

• The capacity of the sink to absorb is infinite



Resources – are we running out?



Source is Finite

M King Hubbert



Peak oil

• Peak Oil – Matthew Schneider-Mayerson

• Peak Everything – Richard Heinberg

• Twilight in the Desert – Matthew Simmons
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M.K. Hubbert ‘Exponential growth as a transient phenomenon in human history’ 

WWF 4th Int. Conf. The Fragile Earth: Strategies for Survival, San Francisco (1976).



US crude oil production from the 48 contiguous states showing a decline 

starting after 1973 (b), US anthracite production (c) and UK coal 

production (d)



Source: BP Statistical Review of World Energy





Source: Tripathi and Brand, (2017) PLoS ONE, 12(2), e0171083. 





Economic Growth

Sustainable?
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Technology will save us?

• Factor Four – Ernst von Weizsacker

• The Ultimate Resource – Ted Simon

• The Solar Economy – Hermann Scheer
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The Circular Economy
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I = P x A x T
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I = P x A x T
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