Reality Math

Dot Sulock, University of North Carolina at Asheville

Purpose:  Understand some consequences of the finite land area of Earth.

Your Acres and Your Cows

1.  Your Acres


There are about 150 million km2 of land on earth and about 7 billion humans.  
2.6 km2 = 1 mi2 = 640 acres = 260 hectares



1.  
What is the land area of earth 


(a) in square miles? Round off to two significant digits (see Appendix B). 


(b) in acres? 


(c) in hectares?  



If earth’s land was equally divided among its peoples, what would your 


fair share be (rounded to two significant digits)



(d) in acres?





(e) in hectares?



If the population of earth doubles (, what would be your 




fair share of land




(f) in acres?



(g)  in hectares?
Your acres of land include some desert, mountains, and frozen wasteland of course.  They are not all productive land.  And you need to contribute some of your land for public goods such as roads, etc.

2. What else will you have to donate parts of your acres for? Name 5 
important things that you must donate land for, starting with “forests” because 
we need oxygen from forests for breathing.


2.  Everyone Needs Protein


50 grams of protein daily are recommended for an adult requiring 2000 calories a day, according to the Food and Drug Administration.             1 pound = 454 grams
http://www.fda.gov/FDAC/special/foodlabel/dvs.html

3.  50 grams of protein a day is how many pounds of protein annually?


3.  Sources of Protein

From Wikipedia http://en.wikipedia.org/wiki/Protein_per_unit_area
	
	usable protein, pounds per acre per year

	Soybeans
	263

	Rice
	224

	Legumes (average)
	94

	Milk
	75

	Eggs
	71

	Meat (average)
	36

	Beef
	15.6


                



4.  
(a) If all of your protein was coming from beef, how many of your acres 


would go to cattle grazing?


(b)  If all of your protein was coming from rice, how many of your acres 


would go to rice farming? 



(c)  If all of your protein was coming from milk and eggs, estimate the 


acres needed for milk cows and chickens.

5.  If all the residents of Earth obtained all of their protein from beef, 



(a) How many acres would be required for the cows? 



(b) How many square miles would be required for the cows?  



(c) What percent of the land area of Earth would be required for the cows?


4.  Greenhouse Emissions from Beef

 “A kilogram of beef is responsible for more greenhouse gas emissions and other pollution than driving for 3 hours while leaving all the lights on back home. This is among the conclusions of a study by Akifumi Ogino of the National Institute of Livestock and Grassland Science in Tsukuba, Japan.”
“The calculations, which are based on standard industrial methods of meat production in Japan, did not include the impact of managing farm infrastructure and transporting the meat, so the total environmental load is higher than the study suggests. Most of the greenhouse gas emissions are in the form of methane released from the animals' digestive systems… Over two-thirds of the energy goes towards producing and transporting the animals' feed.” Fanelli, Danielle.  “Meat is Murder on the Environment.”  
NewScientist Environment.  18 July 2007.  22 Sept 2008. 
http://environment.newscientist.com/article/mg19526134.500-meat-is-murder-on-the-environment.html

6.  
(a) A kilogram of beef is how many quarter-pounders?   1 kg = 2.2 lbs


(b) A kilogram of beef is how many 12-oz rib eye steaks?  



(c) According to Akifumi Ogino, eating a 12-oz rib eye is like driving for 


how many hours while leaving all the lights on back home as far as 


environmental consequences are concerned?


5.  Water and Protein Sources

Water Required to Produce 1 kg of Food and Forage Crops, pg. 72

	
	liters/kg

	potatoes
	     500

	wheat
	     900

	alfalfa
	     900

	corn
	  1,400

	rice
	  1,900

	soybeans
	  2,000

	chicken
	  3,500

	beef
	43,000


BioScience 47(2), 97-106, 1997.


“Producing one kg of beef requires about 43 times more water than producing 1 kg of grain. Producing 1 kg of beef requires about 13 kg of grain and 30 kg of forage.  This much grain and forage requires a total of 43,000 liters of water.  On rangeland where an animal consumes about 200 kg of forage to produce 1 kg of beef, about 200,000 liters of water are needed to produce the 1 kg of beef.”

1 kilogram = 2.2 lbs 



 4 liters = 1 gallon approximately


7.  According to the table above, about how many gallons of water are 



required to produce a pound of 



(a) potatoes 



(b) chicken



(c)  beef


8.  How many gallons of water are required to produce a Hardee’s Double 



Thickburger with 2/3 lb beef?


6.  Export the Grain We Feed to Cows?


Not much else you can do with rangeland except cow ranching, wind farms, and concentrated solar, but we could export the grain harvested and fed to cattle to help feed the peoples of the world.

“Each year an estimated 45 million tons of plant protein are fed to US livestock to produce approximately 7.5 million tons of animal protein for human consumption.”

“Exporting all the US grain that is now fed to livestock would reduce the average protein consumption of Americans from 112 grams per day to about 73 grams per day.”


9.   
(a) According to the statements above, the average protein consumption of 

Americans is currently how many times the FDA recommendation quoted


in Section 2 of this unit?  



(b) 73 grams of protein per day would be what percent of the adult protein


recommendation?  



(c)  If we exported the grain fed to cattle to help feed the people of the 


world would American average protein intake be closer to the FDA 


recommendation than it is currently?
The average fossil energy input for animal protein is about 25 kcal per calorie of animal protein which is ten times that for grain protein, 2.5 kcal per calorie of grain protein. 
As food for humans, however, animal protein has about 1.4 times the biological value as food compared with grain protein.

10.  
(a)  The energy required to produce a calorie of animal protein is how 


many times the energy required to produce a calorie of grain protein? 

(b)  Reflect.  Does animal protein have enough more biological food value 
to justify its higher energy requirements?  Explain your opinion clearly 
using numbers.
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