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Reality Math 
Dot Sulock, University of North Carolina at Asheville 
 
Ecological Footprints of Nations I 
 
Purpose:  Enable understanding of Ecological Footprint of Nation graphs 
posted on the Global Footprint Network website. 
 
 1.  Hectares 
 
 A hectare is a metric land measure.  A square 100 meters by 100 meters has the 
area of 1 hectare.  A hectare is a small amount of land, as big as several acres.  Bigger 
amounts of land are measured in square kilometers.  A square kilometer measures 1000 
meters by 1000 meters. 
 
 
 
 
 
 
 
 
 
           hectare 
 

 1.   (a)  How many square meters in 1 hectare? 
  (b)  How many square meters in 1 square kilometer? 
  (c)  How many hectares in 1 square kilometer? 
 

 2. 1 acre is about 4,047 square meters. About how many acres equal one hectare?  
 

 2.  Land Hectares per Person 
 
 Many important statistics are given in per capita form.  Per capita means per 
person.  For example, if you wanted to compare the crowdedness of the US and China, 
each of which have approximately the same land area, you could look at hectares per 
person  or square miles per person or acres per person or square kilometers per person. 

 Per means divide, so to get hectares per person, you divide the number of hectares by the 
number of people.   

 
 The land area of Earth is about 150,000,000 square kilometers and the population of earth 

is about 7 billion people. 
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  3.   (a)  How many hectares of land on Earth?  
   (b) Determine the land hectares per person for Earth  
   (c)  If country A has more hectares per person than country B, which  

  country is more crowded?   
 
4.  Consider the table below, which enables you to compare crowdedness. 
 

nation Population 
millions 

land area in 
million square 

kilometers 

Land 
area in 
million 
hectares 

Land Hectares 
per person 

Rank 

US 310 9.8 980 980/310 = 3.2  
China 1340 9.6    

Argentina 40 2.7    
Singapore 5 0.0007    

 
 Determine land hectares per person for 
 (a)  China 
 (b)  Argentina 
 (c)  Singapore 
 (d)  List these countries in order from most crowded to least crowded. 

 
 
When the population of a country increases, the land hectares per person decrease. 
 
 5.  Consider the table below for the US. 
 

year population Hectares per person 
1900 76 million  
1950 151 million  
2010 310 million 3.2 

    
  Determine land hectares per person in US in: 
  (a)  1900 
  (b)  1950 
  (c)  2010 
 
 3.  Global Hectares per Person Biocapacity  
 
 Our goal in this unit is to understand the “Footprint for Nations” graphs posted on 
the website of the Global Footprint Network, a very authoritative website written by 
many remarkable scholars.   http://www.footprintnetwork.org/en/index.php 
In order to understand the Footprint for Nations graphs, we need to understand the idea of 
a “global hectare.”   A global hectare is a hectare of average global productivity.   
According to the Global Footprint Network 
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  There were ~ 12 billion hectares of biologically productive land on this 
 planet in 2008.  Dividing by the number of people alive in that year (6.7 billion) 
 gives 1.79 global hectares per person.  So on average each person on the planet 
 would get 1.79 global hectares of food, wood, CO2 absorption, etc. 
 
We observed that the land area of earth is about 15 billion hectares, so it seems plausible 
that there were about 12 billion hectares of biologically productive land.  
 
Thus on average, Earthlings each get as much stuff as can be produced on 1.79 average 
(global) hectares. 
 
 4.  Comparing Land Hectares per Person and Global Hectares of 
Biocapacity per Person. 
 
 The land area of Brazil is about 8.5 million square kilometers and the population 
of Brazil was about 73 million in 1960 and about 191 million in 2008.  So calculating 
land hectares per person for Brazil we would get  

1960:  8.5 million x 100 ÷ 73 million = 11.6 land hectares/person 
2008:  8.5 million x 100 ÷ 191 million = 4.4 land hectares/person 
 
6.   (a)  What was the percentage decrease in land hectares per person for  

   Brazil from 1960 to 2008?   
 (b)  Why did the land hectares per person decrease?  Explain briefly.  

 
Ecological Footprint Graph for Brazil 
 

 
 

 Now let’s get back to  “biocapacity.”  Biocapacity is the capacity of the biological 
resources of the nation to provide food, wood, minerals, etc. and to absorb wastes.  The 
biocapacity of a nation is fairly constant and depends both on the geographic size of the 
nation and the productivity of its ecosystems.  A nation with a lot of fertile farmland, like 
the US, or a lot of CO2-absorbing forests, like Congo, has a lot of biocapacity.  A 
relatively barren desert or mountainous nation, like Afghanistan, has much less 
biocapacity.    
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 It is important to realize that the total biocapacity of a nation is relatively stable.  
Some farmland may be lost to development but better farming practices may increase 
cropland productivity. 
 
From the graph above, looking at the top line, notice that for Brazil in 1960 or so the 
biocapacity was about 23 global hectares per capita and by 2008 or so, the biocapacity 
was down to about 10 global hectares per capita.  We are not surprised to see 
biocapacity per capita decreasing since the population is increasing and the total 
biocapacity of a nation is fairly stable.  When the stuff needs to be shared more ways, 
each gets less. 

 
At the beginning of this section we noticed that in 2008, dividing the land among the 
people, each person in Brazil would have 4.4 hectares of land.  But from the biocapacity 
curve on the Ecological Footprint Graph for Brazil, we see that those 4.4 hectares of land 
each in Brazil provide the resources of 10 global hectares  (hectares of average global 
productivity) per person!  
 
 7.   Is Brazilian land more or less productive than average global land?  Explain 
 briefly. 
 

8.  In general, if the per person global hectares of biocapacity is greater than the 
 per person hectares of land for a nation, is the land of that nation more or less 
 productive than global average?  

 
9.   (a)  In Section 3 we learned that in 2008 the planetary average global  

  hectares of biocapacity per person was how many global hectares?  
 (b) In 2008, Brazil’s per person biocapacity was how many times the  

  planet’s average?   
 (c)  Is the planetary average global hectares of biocapacity per person  

  stable,  increasing, or decreasing? Explain briefly. 
  
10.  Reflect.  
 (a)  If the per person biocapacity of a nation in 2008 is higher than the  

  global  average of 1.79 global hectares, are the people richer or poorer in  
  local resources than global average? 

 (b)  If the per person biocapacity of a nation is higher than the per person 
 hectares of land, is the land of the nation more or less productive than the  

  global average? 
   
  

 


