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What is an Ecological Footprint? 
An ecological footprint is a complex methodology that provides a natural capital account for a defined economy, in contrast with the national accounting systems of gross domestic product that is the prevailing measure of wealth in today’s society. The concept has been around for approximately fifteen years, and is constantly being refined to improve the exactness of its measurements. Ecological footprints have been calculated for the entire human economy, almost every county, several US Counties, individual projects and policies, and even individual households and consumers.
While the concept has generated large amounts of controversy and dispute, many prominent individuals and entities have endorsed ecological footprinting.  The United Nations uses footprints to assist in the development of environmental policies and priorities, as does the Worldwatch Institute and the World Wildlife Fund. The prominent biologist Edward O. Wilson describes them as “one of the most significant recent ecological inventions.” The ecological footprint was also featured in the June 2002 Proceedings of the National Academy of Sciences.
The Ecological Footprint concept and methodology was developed by Mathis Wackernagel and William Rees. The calculations are performed by Redefining Progress, a non-profit organization from California that is dedicated to the shift of economic and public policy towards sustainability.

What the ecological footprint seeks to do is to define the flows of energy and matter to and from any defined economy and determine the corresponding land and water area required from nature to support these flows. In simpler terms, the ecological footprint measures humanity’s demands on nature in terms of resource use and waste absorption. 
The first step in this process is the evaluation of all of the land uses and production possibilities across the globe. This is used to determine the amount of biologically productive area available, in 1999, the last time this calculation was completed, the biologically productive land area of the earth was measured at 28.2 billion acres, or a quarter of the earth’s surface. This process also determines the average biological productivity of a “global acre” so that when an economy’s ecological demands are measured, they can be expressed in terms of these global acres. This also allows for the inclusion of materials, goods and services imported from far away, as many economies produce a small portion of what they consume in terms of natural resources. 

The ecological footprint includes six different types of bioprodoductive areas used to support the human economy:

1. Cropland for the cultivation of food, animal feed, fiber, oil crops, and rubber 

2. Grazing land for producing meat, hides, wool, and milk

3.  Forests for harvesting timber, fuelwood, and wood fiber for paper

 4. Fisheries for catching fish

5. Built-up areas for accommodating infrastructure for housing, transportation, and industrial production

6. Forests to sequester CO2 from fossil fuels or to replace fossil fuels with biomass


The next step is the calculation of the demands of the defined economy in terms of average global acres per person, be it global, national, local or individual. The current process used to calculate the ecological footprint of Sarasota County uses forty-two indicators in six different categories to determine the resource demands of the County’s economy. Of these forty-two indicators, slightly more than half were gathered using local data, and the rest were state or national averages multiplied by the County’s population. The six categories of resource use, the demands for which are calculated for each type of bioproductive area are: Energy, Housing, Food, Goods and Services, Transportation, and Recycling.  This creates a thirty-six cell matrix of resource uses that is then summed by column and row so that the County can see the total amount of resources consumed by each consumption category and of each bioproductive land type. All of the columns or all of the rows are then added to determine the total ecological footprint of the average Sarasota County resident, in global acres per person. 

Another part of the ecological footprint concept is the ecological deficit or surplus of each defined economy that is measured. This is calculated by determining the number of global acres of bioproductive land contained in the defined economy, and subtracting the number of global acres necessary to provide the resources and absorb the wastes for that entire economy. A negative number means that the economy is consuming more resources than it can produce, and a positive number means that the economy is capable of producing more resources than it can currently consume. This calculation has been determined for the earth as a whole, and sadly we are consuming resources at a higher rate than that which they can be produced at. Dividing the 28.2 billion existing biologically productive acres by the world population of 5.9 billion (1999 figures), produces an average biological capacity of 4.7 acres per person. This biological capacity is twenty percent less than the world average footprint of 5.6 global acres per person.  This “ecological overshoot”, as it is called, is made possible because of the existing stocks of natural resources and waste absorption sinks which are present globally. With the projected rapid expansion of both population and consumption across the globe, it is unsustainable for humankind to be consuming resources at a faster rate than which they can be regenerated.

It must be stressed that ecological footprints are very conservative estimates of humanity’s use of nature. The emission of chronic pollutants such as PCBs and CFCs; leaving out some human activities for which insufficient data has been collected; the choosing of more conservative estimates when there is any doubt; and the counting of each area only once, even if the are provides two or more ecological services all combine to make ecological footprints very conservative estimates of the demands put upon natural systems.
 Ecological footprints also do not include any measures of the resource needs of other species which inhabit the earth, or humanity’s effect upon them. The different area that should be set aside for wilderness areas and species habitat would increase the global ecological deficit.
Ways to Use the Ecological Footprint
The ecological footprint has been defined by many organizations and individuals as the bottom-line condition for ecological sustainability. It puts into concrete numbers the amount by which the world’s population is using its resources faster than they can be regenerated. It also can define this ecological overshoot for any defined economy.
The ecological footprint can be used by international institutions, countries, states, municipalities, organizations and individuals in many different ways to reduce global and local ecological deficits while preserving or enhancing quality of life. There are two main ways in which this can be accomplished. 

The first of these is as a teaching tool to educate individuals and organizations about the importance of every lifestyle decision they make, how it affects resource use and availability, and ways in which they can reduce their footprint. This use of the footprint in public information campaigns needs to be very well designed and thought out to be successful. The difference between the biologically productive acres being used to produce the resources and absorb the wastes of an average citizen and those that are available to the average global citizen can be a shocking fact. The correct framing can prevent feelings of anger, hopelessness, or disbelief and spur positive individual action for footprint reduction. This can be done by highlighting the areas where a region or country’s footprint is smaller than the national or global average, or highlighting local or national initiatives that are already underway and reducing footprints. It should always be emphasized that the footprint is simply a snapshot of where an economy is currently, and not a judgment. Footprint campaigns should always include a list of ways that individuals can reduce their footprints, starting with the smallest and easiest changes. Examples of people living satisfying lives on smaller footprints can also be helpful. 
The school system is also a great vehicle to launch campaigns aiming towards the reductions of individual footprints. Properly designed curricula can educate children about the importance of reducing their ecological footprint and ways that this can be achieved. Children will also bring this information home to their families and will be the policy-makers of the future.

The second use of the footprint is as a tool to inform and shape policy at a local, national, or global level. The need to reduce individual, municipal, and national footprints helps to build consensus for sustainability. Because the ecological footprint is broken down into so many indicators and different categories, it shows economies the largest segments of their footprints. These segments can then be targeted for policy initiatives that will reduce their footprints. The ecological footprint allows governments to asses the ecological benefits of footprint reduction as well as the costs of policy changes or initiatives. Possible policy areas include: housing, zoning, transportation, environmental regulations, taxation, development, and open space regulations, among others. 

The ecological footprint also provides a defined baseline for the global, national, state, local, and individual economies to measure their ecological progress. While frequent calculation of environmental footprints would be cost and time-prohibitive, a five or ten year recalculation of an economy’s footprint could be an excellent measure of the progress made by that economy.
