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Why does climate Why does climate 
change?change?

Section 1: How much energy does it take to 
make a tin of baked beans?

A food mile can be defined as the distance that food travels from the man-
ufacturing point to the end user. The greater the distance, the more energy 
is used in transport, and hence the more carbon dioxide gets released into 

the atmosphere.

How many different locations do you think are involved in the production 
of a single can of the humble baked bean?

Take a look at these 
maps (one of the world, 
and one of the UK), and 

see how many of the 
blanks you can fill in using 
the locations which your 
teacher will show on the 

screen.

We can place all of the different locations and activities involved in getting a baked 
bean can from farm to shelf in a ‘family tree’.
Looking at the family tree, can you identify which parts of the diagram produce the 
highest emissions? There are four parts whose emissions are considered to be ‘high’. 



Section 2: How do we know carbon dioxide 
is increasing in the atmosphere?
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Carbon dioxideCarbon dioxide

A scientific observatory on an extinct volcano called Mauna Loa in 
Hawaii has been measuring the amount of carbon dioxide and other 
gases in the atmosphere every day since 1958. 

A graph of their measurements is shown in Figure 1. The abundance 
of CO2 is measured in parts per million (ppm). Parts per million is a 
way of measuring the abundance of a substance that is present in 
small quantities. 400 parts per million of carbon dioxide means that in 
one million molecules of air, 400 would be carbon dioxide. To convert 
parts per million to a percentage, simply divide by 10,000.

Figure 1

You can see that there has been an increase in carbon dioxide 
since monitoring began.



We can go back further in time by using data from air bubbles trapped in ice cores in 
Greenland and Antarctica, which builds up in layers each year. 

Figure 2 below shows the abundance of atmospheric carbon dioxide since 1700 by 
combining ice core data and direct measurements. Before 1760 the level remained 
steady at just below 280 ppm, and then increased throughout the 19th and 20th 
centuries. The red box shows the data from Figure 1.
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More graphs...More graphs...

Figure 2

Figure 3

Figure 3 is a graph showing the amount of carbon dioxide in the atmosphere over the 
last 10,000 years, since the end of the last ice age. This is the time represented by the 10-
metre long piece of string in the first activity. The red box shows the data from Figure 2.
The rise in CO2 over the last 200 years is unprecedented on this timescale. The 
pre-industrial level of CO2 in the atmosphere was about 280 ppm. Today’s level is 416 
ppm (February 2021).



Is the rate of change increasing?

Remember, if the rate of increase 
was constant, and levels were going 
up at the same rate very year, the 
values would plot as a horizontal 
line.

Can you think of any reasons to 
account for this result?
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ActivityActivity
Is the rate of increase of Carbon dioxide 

in the atmosphere changing?
In pairs and using the graphs on pages 3 and 
4, determine whether the increase in CO2 is 
constant or accelerating over time, by working 
through the exercise below.

You will need:
Figure 1
Figure 2
A pencil
A ruler
A calculator
Graph paper

Look at Figure 1 on p.4. Using a ruler to read off the value on the y-axis, determine 
the value of CO2 every 10 years (using the blue line), and record the values in the 
table below. 

Year Co2 ppm Difference
1960

1980
1990

2000

2010

2020
Now calculate the difference by subtracting the previous value and record the result in 
the table e.g., subtract the value for 1960 from the value for 1970, subtract the value for 
1970 from 1980 etc.

1970
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Population growthPopulation growth
Now look at the figure below, showing global population growth 

since 1700 and compare with Figure 2 on p.5. Are there any 
similarities? Do you think there is a plausible link?

Extension activity: Calculate your own carbon footprint

Be careful about jumping to conclusions. If two 
parameters are increasing at the same time it does not 

necessarily follow that there is a link between them or that 
one parameter is causing the other to increase. For 

example, the statement that “an increase in carbon dioxide 
causes an increase in population” is clearly nonsensical. 
However, the statement that “an increase in population 

would be expected to lead to increasing demand for 
energy” sounds more plausible but would still require 

further investigation to establish a link.

A carbon footprint is the amount of carbon dioxide emitted by an individual, event, organi-
zation, service, or product. 

After the workshop, calculate your own carbon footprint by going to the WWF Environmen-
tal Footprint calculator: www.footprint.wwf.org.uk. (You will need to click on the ‘View Full 
Results’ button to see the value of your footprint in tonnes of CO2 per year.)

Make a note of the results (tonnes CO2 per year) and bring them to the next climate change 
workshop.

My carbon footprint is: 
______ tonnes CO2 per year


