
CHEMISTRY OF CLIMATE CHANGE 

Calculating Your Carbon Footprint 

Background 
Fossil fuels are naturally occurring deposits of organic matter that have formed over 
millions of years from decomposing plants and animals. Some have been used by 
humans for thousands of years; others have only been used for the past century. 
What is common in fossil fuels is that they are all used to produce some form of 
energy through combustion, and that their use has increased dramatically over the 
last 150 years.  

Some concerns about the use of fossil fuels has to do with one of the main products of 
combustion: carbon dioxide (CO2). Carbon dioxide is a greenhouse gas, which means 
that it absorbs radiant heat from the earth’s surface and prevents it from escaping 
into space. While some amount of greenhouse gases are needed to prevent the earth 
from getting too cold, too much can result in an increase in global temperatures. The 
International Panel on Climate Change (IPCC) has identified human use of fossil fuels 
as the main driving cause of global warming and climate change. 

We might not realize it, but many of our everyday activities directly or indirectly use 
fossil fuels and consequently produce CO2. In this activity, you will use your 
knowledge of chemical reactions and stoichiometry to calculate an estimate of the 
amount of CO2 you produce each year; a quantity known as your “carbon footprint”. 

Introductory Questions 
1. What is a footprint? Why do we need to think about the “footprints” we leave 

behind?  

2. What is a fossil fuel?  

3. What are the reactants and products in a combustion reaction?  

Problem 
How much CO2 do you produce every year from normal, everyday activities? 

Part 3: Estimates of fossil fuel use 
1. Coal is mostly carbon (C). When it is burned, it reacts with oxygen in the air in 

a combustion reaction. 
a. Write and balance the equation for the combustion of coal:  

b. In MN (Minnesota, USA), 43% of the electricity generated in MN uses 
coal. On average, each person in MN uses 2680 kg of coal per year to 
generate electricity that they use. 

2. Natural gas is mostly methane (CH4). When it is burned, it reacts with oxygen 
in the air in a combustion reaction. 

a. Write and balance the equation for the combustion of natural gas:  

b. In MN, natural gas is used for generating electricity, heating homes, and 
cooking. 10% of electricity generated in MN uses natural gas. It is also 



the main fuel used for heat and cooking. On average, each person in MN 
uses 1974 kg of natural gas per year for heat, cooking, and electricity. 

3. Gasoline is mostly octane (C8H18). When it is burned, it reacts with oxygen in 
the air in a combustion reaction. 

a. Write and balance the equation for the combustion of gasoline.  

b. In MN, gasoline is the main fuel used for motor vehicles. The amount of 
gasoline someone uses per year can vary greatly from person to person.  

4. Estimate the number of miles driven per year using the questions below:         
(It still counts even if you are not the one driving!)  

a. How far do you live away from school in miles? (google if needed)  

b. We have approximately 200 days of school per year, how many miles of 
riding/driving would that be for a whole year? (0 miles if you walk to 
school, but not if you ride the bus!)  

   Total miles to and from school: ______ 

c. If you have a job, how far do you ride/drive to get there? ______ 

d. How many days a week do you work? Use this to figure out how many 
trips you make (days working per week x 52 weeks per year; adjust if 
you work more in the summer) 

   Total miles to and from work: ______ 

e. Do you make any other regular trips by car (visiting friends, family, 
vacation, etc.)? Estimate how many miles as best you can. 

   Extra miles for regular trips: ______ 

f. Add up the total miles you ride/drive per year: ______ 

g. The average vehicle in the UE gets around 12m per liter of gasoline. 
Calculate how many liters of gas you based on your yearly mileage (if 
you know the exact mpg of your vehicle you can use that, if not use the 
average above):  

  Liters of gasoline used per year: ______ 

h. The density of gasoline is 0.7 kg/L. Calculate how many kilograms of 
gasoline were used. 

Kilograms of gasoline used per year: ______ 

Analysis 
1. What is your carbon footprint (in kg of CO2)?  

2. How does your carbon footprint compare to the US average of 45,000 lbs CO2 
per year?  



3. How does your carbon footprint compare to the world average of 8,800 lbs CO2 
per year?  

4. How does your carbon footprint compare to the Italy average per year? Use the 
diagram  below to calculate this value. 
Remind that Italy’s population amounts about 55 millions of people.   

5. Do your answers above surprise you? Why or why not? 

6. How could you reduce your carbon footprint? List at least 3 ways. 

a. Are you willing to make these changes? Why or why not? 

In this activity, we focused on the top 3 human activities that produce CO2. What 
other activities might directly or indirectly contribute to your carbon footprint that we 
didn’t include? Describe them below. 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