TECHNLOGICAL FOOTPRINT ASSIGNMENT
FOR SUSTAINABLE DEVELOPMENT

Energy Resource Depletion, Population Growth, and the Ecological Footprint

Key Concepts

Energy Depletion, Overpopulation, Doubling Time (Exponential Growth), and Ecological Footprint

Lesson Overview

Sustainable development is a complex concept that includes technological, environmental, societal, and cultural issues.  Sustainable development can be defined as the “harmonious existence of economic growth and environmental sensitivity” (Schwaller & Gilberti, 1996, p. 34).  Sustainable development can be obtained through low energy consumption, technological development in renewable energy resources, an understanding of exponential growth, and a respect for the impact that humans have on the environment. Throughout our energy utilization class we have discussed renewable (e.g. plants), nonrenewable (e.g. fossil fuels), and inexhaustible (e.g. solar) resources.  One thing that we need to keep in mind is – as long as society continues to grow (in dollars and in physical size) our resources are being depleted. Questions that exist are: How quickly will growth occur; What can we do about it; and, What effect will it have on the environment?  

Background on Energy Resource Depletion

· A quad (Q) is a measurement of energy consumption equal to 1015 btu.  1 quadrillion Btu’s is about the same amount of energy released by burning of a half million barrels of oil daily for a year (Smith, 1993).  One Btu (British Thermal Unit) is the amount of thermal energy required to raise 1 pound of water 1 degree Fahrenheit.
· In 1950, the U.S. was using 31 QBtu’s of fossil fuel energy (out of 34 QBtu total).  This means that 91% of the energy consumed in the U.S. in 1950 was from fossil fuels.  
· In 2000, the U.S. was using 82 QBtu’s of fossil fuel energy (out of 98 QBtu total).  This means that 84% of the energy consumed in the U.S. in 2000 was from fossil fuels.  
· In 2000, the U.S. was using/producing only .08 QBtu’s of Solar Energy.  Not even 1% of the total energy consumed annually in the U.S. came from Solar Energy.
· In 1950, the U.S. generated 329 Billion-kilowatt hours of electricity.
· In 2000, the U.S. generated 3.7 Trillion-kilowatt hours of electricity.  That is 11 times more than in 1950.
· Electrical shortage is an issue today.  What about the rolling blackouts in California?
· In 1950, the average miles per gallon (mpg) for every vehicle on the road was about 12.8 mpg.
· In 2000, the average miles per gallon (mpg) has only risen to about 17 mpg.  That is because the most popular vehicle on the highway today is the Sport Utility Vehicle.  Note: There are cars on the market that get 45-60 mpg – Honda Insight and Toyota Prius.

The United States consumed a total of 6.87 billion barrels (18.83 million barrels per day) in 2011 and 7.0 billion barrels (19.18 million barrels per day) of refined petroleum products and biofuels in 2010. For both years, this was about 22% of total world petroleum consumption (US Department of Energy, 2013).

Why has Energy Consumption Has Risen?

· There is a close relationship between the Gross Domestic Product (GDP=the total value of services and goods produced by labor and property within a country.  This provides an indication of a nation’s market value) and the amount of energy consumed within a society.  As the GDP increases, energy use also increases (Schwaller & Gilberti, 1996).  Another way to put it would be—as a society’s standard of living increases, energy use also increases.
· Consumer driven society—it takes energy to produce goods.
· Increased population growth—it takes energy to support people.






Population Growth
[image: figure 01.gif (10018 bytes)]
· The population of the world in:
· 1800 was about 970 million
· 1850 was about 1.2 billion
· 1900 was about 1.6 billion
· 1950 was about 2.5 billion
· 2000 was about 6.0 billion


· Do This: Look up the population of the world in 2013.

______ billion   

Source:_________________________________

· The population of the United States in:
· 1800 was about 5 million.
· 1850 was about 23 million.
· 1900 was about 75 million.
· 1950 was about 150 million.
· 2000 was about 270 million.

· Do This: Look up the population of the US in 2013.		How would you explain the chart above?

______ million 						____________________________________  												
Source:_________________________________		____________________________________
							
· To put it in other terms – Within the city limits of New York City the population is about 7.3 million people – that’s over 23,000 people per square mile.  Note: NYC and its suburbs swells to over 16 million people. 
· An example a little closer to home – Within the city limits of Little Rock the population is about 193,524 people – that’s over 1,654 people per square mile.  Note: Little Rock and its suburbs swells to over 717,666 people.  
· Let’s put it this way…from 1800-1950 it took about 150 years for the world population to double.  From 1950-2000 it took a less than 50 years for the world population to double.  See the figure.
· Compare the three growth scenarios to the right.
· If growth rate stayed a continuous 1.4% (2000) the population would double in 50 years!
· [image: http://www.prb.org/pubs/population_bulletin/bu54-1/fig9.gif]Did you realize that the United States is the 3rd most populous country in the world? What are the 10 most populous countries? In the year 2000, the 10 most populous countries were: 
1. China, 1.3 billion population 
2. India, 1 billion 
3. United States, 276 million 
4. Indonesia, 212 million 
5. Brazil, 170 million 
6. Pakistan, 151 million 
7. Russia, 145 million 
8. Bangladesh 128 million 
9. Japan, 127 million 
10. Nigeria, 123 million 

How does this relate to energy resources?  REMEMBER—PEOPLE CONSUME ENERGY…

· Two Views (Hutchinson & Karsnitz, 1997)
· Malthusian – the world population will eventually cause severe shortages of some resources.
· Cornucopian – growth is a good idea and leads to a better life – technology will help us solve problems.

· Do This: Go to http://www.ibiblio.org/lunarbin/worldpop/ and see the population grow.

What was the population the year you were born?    Year:  _________	Population: _________
[image: foot1]Ecological Footprint

· So now we know that people use energy.  The more products and services a country uses the more energy it uses.  
· Think of the “Ecological Footprint” as the amount of impact that each living individual has on our environment.  It is an accounting tool for ecological resources.  [Ecology is the “study of interactions between the Earth’s organisms and their environment” (Kahn in Gilberti, 1992, p. 36).]  It is the amount of land area required to sustain an individual according to their lifestyle. 
· Could everyone (all 7 billion + people) on the earth live like the average North American?
· No – It would require at least 3 earths to sustain everyone at our standard of living – there just isn’t enough land space and resources!

“Individual life-style choices have a strong influence on the ecological footprint. These choices include housing, transport, food, energy and water consumption, and other non-consumptive goods” 

· Do This: Go to: http://www.myfootprint.org/en to calculate your own Ecological Footprint. Note: With over 7 billion people on the earth and if everyone lived equally, each human being could only use 2.2 hectares (5.4 acres) – the biologically productive space on earth for this quantity of individuals.  The average American uses about 10.2 hectares (25.2 acres) of space to live.  What is your ecological footprint?

· Summed up, “The footprint measures human impact on nature. In order to live, people consume what nature offers. So, every one of us has an impact on our planet. This is not bad as long as we don't take more from the Earth than it has to offer. But are we taking more than we should? The Ecological Footprint measures what we consume of nature. It shows how much productive land and water we occupy to produce all the resources we consume and to take in all the waste we make” (Redefining Progress, 2001).

Useful Internet Sites

http://www.fao.org/WAICENT/FAOINFO/SUSTDEV/epdirect/epre0036.htm
Sustainable Development Dept. – Sustainable Energy
http://www.convert-me.com
Metric to SI Unit Conversion Calculator
http://www.fao.org/WAICENT/FAOINFO/SUSTDEV/epdirect/EPre0029.htm
Sustainable Development Dept. – Land Resources
http://www.fao.org/WAICENT/FAOINFO/SUSTDEV/EN2_en.htm
Sustainable Development Dept. – Energy and Environmental Technology
http://www.usgcrp.gov/
U.S. Global Change Research Program
http://iisd1.iisd.ca/ic/sb/direct/sdorg.htm
Links – Key International SD Organizations and Institutes
http://www.worldrevolution.org/Resources.asp?CategoryName=Resource+Depletion
The World Revolution 
http://www.geni.org/
Global Energy Network Institute
http://www.energy.gov/dataandprices/index.html
U.S. Department of Energy – Statistics on Energy Production and Consumption
http://www.census.gov/population/www/
U.S. Census Bureau
http://www.prb.org/
Population Reference Bureau
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Human Footprint/Technological Footprint Assignment	Name:	 				
Answer the following questions or respond to the following statements using the Internet, library, lecture material, or other sources. 
1. Define sustainable development.
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Energy resource depletion is an issue today.  List 5 things that people can do to conserve energy.
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Could the population continue to grow constantly forever?  Why or why not?  (For example, if the growth rate stayed constant at 1.4% the earth population would double every 50 years.  That means that in 2050 the population would be 12 billion, in 2100 it would be 24 billion, in 2150 it would be 48 billion, etc.)  
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. _______________________________________________________________________________________How does population growth relate to energy depletion?
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________

5. Define ecological footprint.
______________________________________________________________________________________________________________________________________________________________________________
6. After completing your  'footprint assessment' from http://www.myfootprint.org/en, describe your findings.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. What are 3 things you could do to decrease your ecological footprint?
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
8. Explain what is meant if a country has an ecological deficit in relation to their ecological footprint.  Does the United States have an ecological deficit?  
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
9. In your opinion, is sustainable development important for the world?  Why or why not?  Will technological advancement improve our chances to become sustainable?  Why or why not?
______________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________
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Figure®
Three Scenarios of World Population
Growth, 2000 to 2050
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Figure 1
Population Growth in More Developed
and Less Developed Countries,

1750 to 2000
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