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From: Costanza, R. L. Graumlich, W. 
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Integrating the History of Humans and 

the Rest of Nature?  Ambio 36:522-527 
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Human influence on the earth system is now so large, that a new geologic era  
(the Anthropoceneύ Ƙŀǎ ōŜƎǳƴΦ ²Ŝ ƴƻǿ ƭƛǾŜ ƛƴ ŀ άCǳƭƭ ²ƻǊƭŘέ 



The world is a complex, non-linear, adaptive system, 
with thresholds, tipping points, and surprises  

From Lenton et. al. 2008 



THERE ARE FUNDAMENTAL Planetary Boundaries 

Rockström, J., et al. 2009. A 
safe operating space for 
humanity. Nature 461:472-
475  
 
Steffen, W., J. Rockström, 
and R. Costanza. 2011. How 
Defining Planetary 
Boundaries Can Transform 
Our Approach to Growth. 
Solutions. Vol 2, No. 3, May 
2011 
 





We need a third ƳƻǾƛŜΧ 
 



We need a third ƳƻǾƛŜΧ 
 

A sustainable and desirable 
economy-in-society-in-nature 
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Robert Costanza, Gar Alperovitz, Herman Daly, 
Joshua Farley, Carol Franco, Tim Jackson, Ida 
Kubiszewski, Juliet Schor, and Peter Victor 

http:// sustainabledevelopment.un.org/ index.php?page=view&nr
=627&type=400&menu=35 
 



KEY POINTS: 
  
ÅGrowth in material consumption is unsustainable: there are fundamental 

planetary boundaries. 
 

ÅGrowth in material consumption beyond a threshold already reached by 
many is undesirable: it has negative effects on social and natural capital (i.e. 
waste production) and in overdeveloped economies does not increase well-
being. 
 

Å Viable alternatives exist that are both sustainable and desirable, but they 
require a fundamental change of worldview and redesign of the entire 
άǊŜƎƛƳŜΦέ 



ñEmpty Worldò Vision of the Economy 



Full World  Vision of the Whole System 



ECOSYSTEM SERVICES

Gas regulation

Climate regulation

Disturbance regulation

Water regulation

Water supply

Erosion control and sediment retention

Soil formation

Nutrient cycling

Waste treatment

Pollination

Biological control

Refugia

Food production

Raw materials

Genetic resources

Recreation

Cultural

ECOSYSTEM FUNCTIONS

Regulation of atmospheric chemical composition.

Regulation of global temperature, precipitation, and other biologically mediated
climatic processes at global, regional,  or local levels.
Capacitance, damping and integrity of ecosystem response to environmental
 fluctuations.
Regulation of hydrological flows.

Storage and retention of water.

Retention of soil within an ecosystem.

Soil formation processes.

Storage, internal cycling, processing, and acquisition of nutrients.

Recovery of  mobile nutrients and removal or breakdown of excess or
 xenic nutrients and compounds.
Movement of floral gametes.

Trophic-dynamic regulations of populations.

Habitat for resident and transient populations.

That portion of gross primary production extractable as food.

That portion of gross primary production extractable as raw materials.

Sources of unique biological materials and products.

Providing opportunities  for recreational activities.

Providing opportunities  for non-commercial uses.

From:  Costanza, R.  R. d'Arge, R. de Groot, S. Farber, M. Grasso, B. Hannon, S. Naeem, K. Limburg, J. Paruelo, R.V. O'Neill,
R. Raskin, P. Sutton, and M. van den Belt. 1997. The value of the world's ecosystem services and natural capital. Nature
387:253-260

Ecosystem services are the benefits humans derive from ecosystem functioning 



Ecosystem Services: the 

benefits humans derive from 

functioning ecosystems 

Missing: Interaction with 
other forms of capital 
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The services of ecological systems and the natural capital stocks that 

produce them are critical to the functioning of the Earth s life-support 

system. They contribute to human welfare, both directly and indirectly, 

and therefore represent part of the total economic value of the planet. 

We have estimated the current economic value of 17 ecosystem 

services for 16 biomes, based on published studies and a few original 

calculations. For the entire biosphere, the value (most of which is 

outside the market) is estimated to be in the range of US$16ï54 trillion 

(1012) per year, with an average of US$33trillion per year. Because of the 

nature of the uncertainties, this must be considered a minimum 

estimate. Global gross national product total is around US$18 trillion 

per year. 
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