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Ecological Footprint (EF) analysis is an accounting  
framework that measures human appropriation of  

ecosystem products and services in terms of  
the amount of bioproductive land and sea area  
needed to supply these products and services. 



There are different types of EFs:!
!

u  personal!
u  regional (e.g., town, city, state)!

u  national!
u  global!



The Two Components of an EF Analysis 

EF of consumption:  an estimate of the renewable biological 
resources required for consumption by a specified human 
population and for assimilation of its carbon wastes.!

Biocapacity:  The amount of biological productivity available 
within the six land-use types.!

Both are converted into an abstract land unit (global hectares 
or gHa) representing the bioproductivity of a world-averaged 

hectare (1 Ha = ~2.5 acres).!



EF and biocapacity calculations cover six land 
use types: 

q  cropland 
q  grazing land 

q  fishing ground 
q  forest land 

q  built-up land 
q  uptake land to accommodate the carbon 

footprint 



Ecological Footprint accounting is based on six  
fundamental assumptions (adapted from Wackernagel et al., 2002) 

 
• The majority of the resources people consume and the wastes they generate can be quantified 
and tracked. 
 
• An important subset of these resource and waste flows can be measured in terms of the 
biologically productive area necessary to maintain flows. Resource and waste flows that cannot be 
measured are excluded from the assessment, leading to a systematic underestimate of humanity’s 
true Ecological Footprint. 
 
• By weighting each area in proportion to its bioproductivity, different types of areas can be 
converted into the common unit of global hectares, hectares with world average bioproductivity. 
 
• Because a single global hectare represents a single use, and each global hectare in any given 
year represents the same amount of bioproductivity, they can be added up to obtain an aggregate 
indicator of Ecological Footprint or biocapacity. 
 
• Human demand, expressed as the Ecological Footprint, can be directly compared to nature’s 
supply, biocapacity, when both are expressed in global hectares. 
 
• Area demanded can exceed area supplied if demand on an ecosystem exceeds that ecosystems 
regenerative capacity. 









1961 is the first year for which National Ecological  
Footprints are available. 

Human demand first exceeded the planet’s biocapacity 
 in the mid-1970’s. 

The largest absolute change in the six components that comprise 
the NEF since 1961 has occurred in the carbon footprint. 



Blomqvist et al., PLOS Biology 2013, 11, e1001700!



When the global EF is decomposed into its six!
components, none of the five non-carbon land-use!
categories has any substantial ecological deficit.  !

Virtually all of the ecological overshoot comes from!
the EFʼs measure of the rate at which CO2 is!

accumulating in the atmosphere.!



Humanity’s global EF is practically 
equivalent to its carbon footprint. 



Carbon footprint area is essentially calculated by 
dividing total anthropogenic carbon emissions 
remaining after accounting for ocean uptake (i.e., 
72% of net human emissions) by the rate at which 
existing forests sequester carbon. 

Slight adjustments to the assumed carbon 
sequestration rate can produce wildly different 
outcomes ranging from global ecological surplus to 
infinite overshoot. 





Relationship between EF and the HDI 

HDI is calculated using lifespan, education level !
and earnings per capita.!



Moffatt, I., Ecol. Econ. 2000, 32, 359-362!
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