
Carbon Footprint

What is in the air?

The Earth’s atmosphere, more commonly known as air, is an invisible layer of gases 
that surround our planet. Our air contains 78% nitrogen, 21% oxygen, 0.9% argon, 
0.04% carbon dioxide, trace amounts of other gases, and water vapour.

While it only makes up only 0.04% of our air, carbon dioxide (CO2) has a big impact 
on the earth. Carbon dioxide consists of one carbon atom and two oxygen atoms. 
In the air, CO2 is a greenhouse gas which traps heat from the sun and gradually 
releases it into our atmosphere. Without CO2 and other greenhouse gases, the 
Earth would be about 18°C colder on average than it is now, which is too cold 
to support life as we know it.

STEP 1

Carbon enters the atmosphere as carbon 
dioxide from respiration and combustion

To become part of the carbon cycle, carbon atoms 
start out as carbon dioxide gas generated by natural 
sources e.g. the exhalations of animals (respiration) 
and man-made sources e.g. humans burning fossil 
fuels for energy (combustion).

STEP 2
Carbon dioxide is absorbed by producers 
in photosynthesis

“Producers” are organisms that produce food 
from sunlight, for example, plants are producers. 
During photosynthesis, plants take in CO2 from the 
atmosphere along with water from the ground and 
light from the sun in order to produce energy in the 
form of glucose.

STEP 3
Producers are eaten by consumers

“Consumers” are organisms that eat other living 
things, for example, animals are consumers. Animals 
eat plants consuming their carbon content and 
animals eat other animals transferring carbon along 
the food chain. Animals also release some of this 
carbon dioxide back into the air through respiration, 
contributing to Step 1.

STEP 4
Producers and consumers die and are broken 
down by decomposers

Decomposers are organisms such as bacteria 
and fungi that break down dead or decaying 
plants and animals. They break down these dead 
organisms and return the carbon in their bodies 
to the atmosphere as carbon dioxide by respiration, 
contributing to Step 1.

Sometimes if the plants and animals are buried 
underground, decomposition doesn’t happen. After 
many years they turn into fossil fuels and can be used 
for combustion contributing to Step 1 in the future.

Sheet 1

The Carbon Cycle

Carbon dioxide occurs naturally in the atmosphere and has always been there. The amount of CO2 in the air 
is maintained through a process called the carbon cycle. The steps of the carbon cycle are explained below.
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A disruption to the carbon cycle

The environment has maintained a balance in carbon dioxide until recently. 
In 2013, CO2 levels surpassed 400 ppm (parts per million) for the fi rst time 
in recorded history, having risen from pre-industrial levels of 280 ppm.

What caused carbon dioxide to rise? 

We did.

Since the Industrial Revolution in the 1700 and 1800s emissions caused 
by human activity – primarily from the use of fossil fuels – have rapidly 
increased the concentration of CO2 in the atmosphere.

Many of the fuels we use in everyday life, to heat our homes, cook our food 
and keep our cars running, are obtained from fossil fuels like coal, crude oil 
and natural gas. Burning petrol and diesel (which are both made from oil) 
to power our cars and burning coal to generate electricity are two main sources 
of the excess carbon dioxide.

The energy contained in fossil fuels is released when it burns. This is known 
as combustion, referenced in Step 1 of the carbon cycle. Because fossil fuels 
contain large amounts of carbon, CO2 is the principal product of the combustion 
of fossil fuels. However because fossil fuels contain some impurities, these are 
also released when we burn them for energy. 

The impact of fossil fuels

Burning all this fossil fuel comes at a serious cost, in the short-term it causes air 
pollution and in the longer-term it contributes to climate change.

Climate change

Climate refers to the average weather conditions in a particular location-based 
on the average weather experienced there over 30 years or more. Over the last 
800,000 years, there have been natural cycles in the Earth’s climate, between ice 
ages and warmer interglacial periods. Over the same period that carbon dioxide 
has been rising, so has the average surface temperature of the earth. Remember, 
carbon dioxide is a greenhouse gas which traps heat in the atmosphere. Scientists 
believe that human activity has been the main cause of climate change since the 
mid-20th Century.
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Air pollution

It is not just carbon dioxide that is released when fossil fuels are burned. 

In an ideal world, only carbon dioxide and water would be formed when 
fossil fuels are burned. However, this can only happen when they are burned 
in a plentiful supply of oxygen, which is rarely the case. If fossil fuels are burned 
with a limited supply of oxygen, incomplete combustion can occur resulting 
in pollutants being released into the air.

• Carbon monoxide (CO) – a poisonous gas which is a by-product of incomplete 
combustion of carbon-based energy sources, such as the burning of petrol, 
coal or wood. Breathing CO leads to reduced oxygen and can cause headache, 
dizziness, vomiting, and nausea.

• Nitrogen dioxide (NO2) – a poisonous gas in high concentrations, 
formed when fossil fuels are burned at high temperatures. It can increase 
the likelihood of respiratory problems and can cause wheezing, coughing, colds, 
fl u and bronchitis.

• Particulates (PM) – tiny pieces of solid matter or liquids in the air, which can 
contain hundreds of diff erent chemicals, including carbon, sulphur, nitrogen 
and metal compounds. Health risks range from a mild cough to heart disease, 
cancer and even premature death.

• Sulfur dioxide (SO2) – some fossil fuels, like coal and oil, contain sulfur 
impurities. When these fuels burn, the sulfur burns too which releases sulfur 
dioxide (SO2) gas which can cause breathing problems for living creatures.

Pollutants can also mix with each other in the air to form secondary pollutants. 
For example when sulphur dioxide (SO2) and nitrogen dioxide (NO2) react 
with water, oxygen and other chemicals in the air they can form 
Acid Rain which causes damage 
to the environment.
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Reducing your Carbon Footprint

What is a Carbon Footprint?

A carbon footprint is a measure of the impact our activities have on the 
environment. It calculates the greenhouse gases we are expected to produce 
in all our activities and measures them in units of carbon dioxide (CO2).

Reducing your carbon footprint not only helps to combat climate change, it also 
contributes to cleaner air. The best way to reduce your carbon footprint, and 
improve air quality, is by taking your everyday carbon emissions into consideration.

Ways to Reduce your Carbon Footprint

•  Drive less or as little as possible

• Walk, cycle and use public transport more

• Eat less meat

• Turning lights off  when we leave a room

•  Turning the switch off  when we fi nish 
charging our devices

•  Not charging devices overnight or all day, 
just for the time needed

• Buying organic food

•  Eat local food grown and made in your 
local area which has not needed to be 
transported long distances

• Limit food and drink waste

•  Limit using single-use plastic, 
buy a reusable bottle

• Hang your clothes instead of using a dryer
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