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Sustainability

World Commission on Environment and Development
“Brundtland Commission”

Our Common Future (1988)

"Sustainable development is development that 
meets the needs of the present without 
compromising the ability of future generations 
to meet their own needs." 

UN Leadership

Rio de Janerio, 1992

Johannesburg, 2002

•Convention on Biological Diversity; 
•Framework Convention on Climate change; 
•Principles of Forest Management; 
•Agreement to restore world fisheries 
•General frameworks for sustainable development
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Resource Wars

1997

Ecosystem Services

•The benefits people attain from 
ecosystems

• The ecological functions that sustain 
and improve human life

Ecosystem 
user

2.  Value ecosystem 
states (economics)

1.  Quantify relationship 
between use, state, and 
function (ecology, physics, 
chemistry, etc.)

payments or charges

Ecosystem 
state

Ecosystem 
services or 
disservices

Ecosystem  
processes

Welfare or 
detriment of 
beneficiaries

Slide adapted from: Pagiola and Platais, 2005, World 
Bank 

3.  Institutional 
frameworks (politics)
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• How do we maintain global food security?
– Given increasing constraints on water, land, 

fertility, energy, climate change, etc.

Agricultural Output

N, P, Water

Pesticides

Tilman et al. 2002
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Oil Water

Aral Sea

Nauru

Phosphorous?
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Soil

Increased need for agriculture

Atlantic Cod Fishery

Shanghai
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Share of wild caught and aquaculture to global fish “catch”

External Costs of Food Production

Pollution

• CO2 (global warming)
• Industrial chemicals
• temperature
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Climate change Transporting species

Kareiva et al. 2007

Flu pandemic

Biodiversity loss
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New Orleans, August 2005

Inadvertent loss of ecosystem services

Louisiana Wetland Loss between 1932-2060 (in 
red) of 25-35 square miles per year- source: 
USGS 

Surplus production for Wildebeest
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Maximum sustainable yield: about ½ k

Stock size

Toward sustainability

% of wild runs compared to 1820
British Columbia < 3%
Puget Sound 8%
Washington < 2%
Columbia River < 2%
Oregon 7%
California 5%



9

Heat Heat

Heat

Sun Producers Consumers

Decomposers
Inorgan. 
nutrient 
pool

Human 
Inputs

Human exports

Examples of 
ecosystem scale 
sustainability metrics:

Life cycle analysis
Ecological footprint

“Life-Cycle” Analysis

Consumption reflects population size and affluence
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