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More stuff = more climate change?
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Abstract
Scientists know greenhouse gas emissions cause climate
change, but what causes greenhouse gas emissions in the
first place? We assessed how many greenhouse gases are
released to support the lifestyles of people living in different
parts of Europe – in other words, we figured out people’s
carbon footprint. We found that different lifestyle choices
resulted in very different carbon footprints. In general,
people with higher incomes (who bought more things

and traveled more) had much higher carbon footprints
than people who lived more modestly. Understanding
how our purchases affect greenhouse gas emissions is
an important step to designing policies and guidelines for
cutting emissions and addressing climate change.

Introduction
The European Union requires that all of its member
countries cut their greenhouse gas emissions in order
to reduce the effects of climate change. But if European
nations close their factories that emit greenhouse gases,
those factories might just move to other countries with
less strict regulations – which wouldn’t help the climate
at all. Everyone on Earth shares the same atmosphere,
and greenhouse gas emissions on any part of the planet
will affect everybody. Think of it this way: just moving
the dirty dishes to the other side of the sink doesn’t make
them clean!
How can we be sure that rules to cut greenhouse gas
emissions don’t just serve to re-locate them? One way
is to encourage people to reduce their carbon footprints
(Figure 1). Carbon footprints show the amount of
greenhouse gasses that are emitted to produce the
things we buy and to support our lifestyles. Having a
bigger carbon footprint means you contribute more to
causing climate change than someone with a smaller
carbon footprint.

Figure 1:
Simple climate-friendly actions everyone of us can take: use public transport, ride
your bike, plant a tree, grow some of your own food, buy less and share more!

Мore free environmental science resources аt: www.ScienceJournalForKids.org
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We wanted to find out:
What are the carbon footprints for people living in different
regions of Europe?
What characteristics do people with larger carbon footprints
tend to share?

Understanding our carbon footprints better can help us
understand what actions we can take to effectively curb
greenhouse gas emissions.

Methods
To calculate the carbon footprint of different peoples’
lifestyles all over Europe, we analyzed surveys of all the
purchases people made. The surveys were from a random
sample of the population in each region consisting of 1,000
to more than 50,000 households, and represented the
purchases of households in the region. We paired these
surveys with estimates of the greenhouse gas emissions
associated with each product that people bought. We tallied
both the emissions released directly when the product is
used, like the emissions from the tailpipe of a car (called
direct emissions), and the emissions associated with
producing the product and transporting it to the consumer

(called indirect emissions). We mapped our findings (see
Figure 2, below) so that we could see the differences in
carbon footprints easily.
Next, we tested whether economic characteristics of a
population and their environment affected carbon footprints.
Economic characteristics we looked at were average income,
educational level, the number of people living in a house,
and the size of homes. Environmental factors were whether
a region was urban or rural, forested or open; what the
average outdoor temperature was, and which electricity
source and fuels people used in the region.

Results
We found that people in different parts of Europe have vastly
different carbon footprints (Fig. 2) – and these differences are
caused largely by differences in what they purchase. People
with higher incomes purchased more things, drove more, and

Why do you think households
in different regions, even within
one country, have such different
carbon footprints?
Figure 2:
Average household carbon footprint of different
regions and countries in Europe. The darker red
areas represent higher carbon footprints for a
household. Dark green areas cause the lowest
amount of greenhouse gas emissions. The highest
carbon footprints in Europe are in Luxembourg,
the United Kingdom and parts of Greece.
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flew more often in planes. So their behavior led to many more
greenhouse gas emissions than that of people with more
modest incomes.

CO2 equivalents are a unit that
allows us to compare the potential
of different greenhouse gases to
heat up the atmosphere.

United Kingdom

Germany
Luxembourg

Italy
Spain
Greece

2

november 2017
MORE STUFF = MORE CLIMATE CHANGE?

Where did most emissions come from? We found that on
average for all EU countries, transportation caused the
highest emissions, followed by housing and food (Fig. 3).
Some differences in carbon footprints were also caused by
environmental characteristics – people who live in colder
climates tend to use more fuel for heating, for example, than
people who live in areas with more moderate temperatures.
Houses with more people living in them tended to have a
smaller carbon footprint than houses with fewer inhabitants,
because people living together can share electricity,
appliances, and other purchases instead of all buying them
separately.
Figure 3:
Different sectors of our economy cause different amounts of greenhouse gas
emissions. The balloons show an EU average for four different categories of
stuff and services we buy or use. Sketch inspired by lcaart.
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Discussion
When trying to cut the greenhouse gas emissions that cause
climate change, it’s important to think about what goods
and services those greenhouse gas emissions provide. We
burn fossil fuels for electricity and to power our cars, but
a large part of our carbon footprint comes from the other
things we buy: clothes, new computers, summer vacation
with airplane trips, air conditioning, food, and more. Every
item we purchase or consume releases greenhouse gas
emissions during its production and transport (as well as
its use!).
Carbon footprints can be helpful for guiding strategies to
cut greenhouse gas emissions in different regions. For
example, in a region where a large portion of household

spending goes to buying new clothing (as in parts of
the United Kingdom and in Italy), policies or educational
campaigns to encourage second-hand clothing may be
helpful in reducing carbon footprints. In other regions
where a large part of household spending goes towards
cars and driving, policies to encourage a more climate
friendly form of transportation, like biking, might be better.
Even though China is often listed as one of the world’s top
emitters of greenhouse gasses, most of the products made
in China are exported to other countries. In fact, people
in relatively wealthy countries like the United States and
Luxembourg have carbon footprints more than 10x bigger
than people in China! Read more about this in another
research study we did in 2016 (in References).

Conclusion
The number of things we purchase has a huge impact on
our carbon footprints. So, to reduce our carbon footprints
and reduce our impact on the climate, there is something
simple we can do: buy less stuff! Skip the extra pair of
shoes and the second car. Borrow an appliance from a
friend instead of buying one yourself. Eat less meat and
animal products and more local vegetables, legumes and

fruits. Maybe even grow your own food? Wear secondhand clothes instead of new ones. We can also cut down on
airplane trips and take public transportation or ride bikes
instead of driving cars. Finally, we can live with family and
friends, so we can share electricity, appliances, and other
items instead of buying our own.
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Glossary of Key Terms
Carbon footprint – the total amount of greenhouse gasses (like carbon dioxide and methane) produced to support human
activities and habits. Carbon footprints are one way to measure the environmental impact of a person, household, or region.
CO2 equivalent – is a term for describing different greenhouse gases in a common unit. For any quantity and type of
greenhouse gas, CO2 equivalents (or CO2e) signifies the amount of CO2 which would have the equivalent global warming impact.
Climate change – a change in climate patterns apparent since the mid-20th century and attributed largely to the increased
levels of greenhouse gasses in the atmosphere, which are produced when people burn fossil fuels.
Direct emissions – the greenhouse gasses produced when a particular thing burns fossil fuels. For example, the carbon dioxide
that comes out of a car’s tailpipe is a direct emission.
Greenhouse gasses – gasses that contribute to climate change by trapping heat from the sun in the atmosphere close to the
Earth. Carbon dioxide, methane, and nitrous oxide are all examples of greenhouse gasses.
Greenhouse gas emission – the release of greenhouse gasses into the atmospheret.
Indirect emissions – the greenhouse gasses associated with the production, transportation, or supply of an item or product.
For example, eating an apple grown in a far-away region causes indirect emissions from the tailpipe of the truck (or airplane) that
brought the apple from the producer to the consumer.
Policy – a law or course of action adopted by a government or organization.
Random sample – a selection of individuals in a population in which each individual has an equal chance of being selected.
Survey – a series of questions asked of people to systematically learn about their experiences of any given topic.

Check your understanding
1

How would buying new clothes contribute to your carbon footprint?

2

Why do wealthier people tend to have larger carbon footprints?

3

People living in different regions have very different carbon footprints. Do you think people
should have a different amount of responsibility for addressing climate change, depending on
the size of their carbon footprint? Why or why not?

4

Think about your own life. What are some ways you think you could reduce your carbon
footprint?
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