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Abstract 

 

The lecture will focus on an exploration of the application of Ecological Footprint and 

Energy Systems Theory to sustainability analysis.  Ecological Footprint is basically the 

area in Global Hectares that is required to support a given human population, i.e. to 

provide necessary resources such as food, water, space, etc.  There is a related quantity 

called the Biocapacity which gives the human population that can actually be supported 

on a defined area. Land area is divided into categories representing agricultural land, 

energy, land forest, etc.  To calculate the Ecological Footprint the amounts fuel, water, 

land, fertilizer, etc. needed are estimated and each multiplied by an equivalency factor 

that translates them into the area.  Equivalency factors are obtainable from the literature 

for many different locales and products.  To compute an ecological footprint, a detailed 

account of all of the mass and energy flows needs to be built.  Energy Systems Theory 

assumes that all energy on the Earth, both circulating and stored in say fossil fuels, comes 

from the Sun, tidal forces, and the planetary core.  The Sun is the dominant contribution 

by far.  This transformed solar energy is called Emergy, and is measured in solar energy 

joules.  Hence, it is possible to estimate the amount of solar energy required to maintain a 

geographic region or to produce a specific product such as electricity. But to do this, an 

account has to be built of how the solar energy flows and is transformed. Both Ecological 

Footprint and Emergy analysis are essentially “simplified life-cycle” type approaches 

where mass and energy flows are aggregated into either global hectares or solar emergy 

joules according to a specific theory. 


