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1. Introduction/Background

• Ecological Footprint Concept

• National Footprint Accounts (NFA)

2. Global Trends & Results

Outline



Sustainable development “meets the needs of the present 
without compromising the ability of future generations to meet 
their own needs.”

-Brundtland Commission, 1987

Background Sustainability and Ecology Concepts

After almost 40 years of 
global discussion we are 
still not able to address 
Sustainability



We live on 
spaceship Earth.



Our life support 
systems are solar 

powered.







Context: 
Earth’s bioproductive ability is the limiting factor
Human life / economies



12.2 billion hectares

1.6 hectares
(per person)

How much productive area is 

available on Earth?



Concept: Carrying Capacity

Carrying capacity is the maximum number, 
density, or biomass of a population that a 
specific area can support.

Environment Population

What size population does an environment support?



Carrying capacity for humans?

Assumptions (problems):

• Defined minimum human consumption 
requirement

• Steady state environment (time element)

Relevance is limited



Operationalizing the concept of carrying capacity

EnvironmentPopulation

Remove Assumptions:

• Actual consumption (area required)

• Actual environment measures 
(production*area)

How much environment does a population demand?

EnvironmentPopulation



Underlying Principles

– We cannot take more than can be regenerated

– We cannot create more waste than can be 
assimilated.



Societies use resources (food, energy, etc)
and produce wastes.

Nature turns wastes back into resources

Ecosystems

Biocapacity

Resources

Waste

Ecological Footprint

We are measuring flows.



A Concept, Convention, and Dataset

The National 
Footprint 
Accounts 

The Ecological 
Footprint Concept 
(Wackernagel and Rees 1996)

+ 

Methodology to 
calculate Ecological 
Footprint

Concept Convention

=



CARBON footprint

FISHING grounds

FOREST PRODUCT footprint

How much nature we have and use: 
The Ecological Footprint and Biocapacity





What is the unit?

• The common unit of ecological footprint and 
biocapacity is the global hectare (gha)

• This unit represents an “average” hectare of global 
land in terms of biological productivity

• The unit is normalized by:
• Land type (compare between land types gha)
• Time (compare between years)



1 ha

Measurement Unit: Global hectare (gha)

2 gha

For example, if this 

hectare is twice as 
productive as a world 
average, biologically 
productive hectare. 

Then it is worth 2 gha.

½ gha1 ha

For example, if this 

hectare is half as 
productive as a world 
average, biologically 

productive hectare. Then 
it is worth ½  a gha.
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The National Footprint Accounts Dataset

Accounts of Ecological Footprint and biocapacity  

• 242 countries, territories and the world.

• All years from 1961 to 2014

• Produced annually (Summer through Winter)

• Updated and improved through an ongoing process of 
research, and approval by an expert committee, and 
scientific peer review



Imports

Exports

Production Activities:
-Agriculture
- Silviculture
- Farming
- Fishing
-Manufacturing
-Oil Production
-etc

BIOCAPACITY

Ecological Footprint takes the Consumption approach



Title Outline Introduction Status Relevance End

Consumption Perspective
Applications
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= Use world footprint 
intensities

Use production + 
import footprint 
intensity



Humanity’s Ecological Footprint and biocapacity

World Ecological Footprint



Humanity’s Ecological Footprint and biocapacity



Implications of Ecological Overshoot

Ecological Overshoot is physically manifested as 
a combination of the following 2 possibilities

1. Reduction/degradation of natural capital stocks

2. Accumulation of waste

*This is different than National Deficit



Ecological Wealth of Nations



“Planetary Boundaries”
A safe operating space for 

humanity

Steffen et al, 2015

Resource and sustainability challenges



Source: Global Footprint Network

71% 15%

7%7%

World-average per capita income $

Biocapacity and GDP describe resource distributions



The Challenge of Sustainable Development



Key Questions and Messages

• Why is sustainability important?

• What is the context of sustainability?

• Is Biocapacity is a key limiting factor?

• You cannot manage what you do not 
measure.

• The Ecological Footprint Concept can be 
calculated for Countries as accounts (NFA).

• EF is consumption based (includes 
production)



Thank you!

Contact info
David.Lin@Footprintnetwork.org


