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Factsheet 4: The basics – methane, nitrous oxide and forests  
 
Human made global warming comes from: 

About 60% is CO2 from burning coal, oil and gas 
About 15% is forest loss and land use change  
About 17% is methane 
About 8% is nitrous oxide   

 
Factsheet 1 was about CO2 from burning. Almost all 
transport emissions come from burning oil. This 
factsheet is about the other causes of global warming. 
 
Methane 
 
Methane emissions come from the decay of biological 
matter and leaks of natural gas.  
  
We will take decay first. Carbon is the central building 
block of life. CO2 is made from carbon and oxygen. 
When living things are burned or decay in contact with 
oxygen, the carbon and oxygen mix to make CO2.  
  
Methane (CH4) is made from carbon and hydrogen. 
When living things decay with no oxygen present, they 
mix with hydrogen to make methane.  
  
So when living things decay in rice paddies under water, 
they make methane. When vegetable matter decays in 
landfills, it creates methane. Sewage works also 
produce methane. 
  
When animals digest food, they make methane, 
because there is no oxygen in their stomachs. Cattle, 
sheep and goats emit more methane because they take 
longer to digest their food. Cattle are particularly 
important, because they are big and numerous.   
  
Methane also gets into the air from natural gas leaks. 
Natural gas is almost all methane. Natural gas leaks 
from coal mines, oil wells, and gas wells. It also leaks 
from natural gas pipelines, and it leaks in use.  
  
So the main sources of methane emissions are: 

Cattle, sheep and goats 
Rice paddies   
Landfills 
Sewage works 
Coal mines 
Oil wells 
Natural gas leaks 

It is difficult to tell how much methane comes from 
these different sources. With CO2 from burning, 
governments keep pretty careful track of how much oil, 
gas and coal is produced. With methane we know how 
much methane there is in the air now, and how much 
last year. So we know how much methane goes into the 
air each year. But we can't be sure how much comes 
from different sources. Emissions from cattle are the 
single largest source, but much less than half.   
 
Methane is rare but powerful 
 
To understand the importance of cutting methane, you 
have to understand some numbers: 
 
Over 100 years methane has 21 times the warming 
effect of the same amount of CO2.  
  
But CO2 is more than 150 times as common as 
methane.  
 
So right now the CO2 in the atmosphere has about six 
times the effect of the methane. 
 
The amount of methane in the air has increased a lot in 
the last 200 years. But it has been pretty steady for the 
last ten years. So unlike CO2, there is not much reason 
now to worry about methane increasing now.  
 
However, cutting methane emissions could have a big 
effect very fast. This is because methane in the 
atmosphere breaks down in 12 years on average. CO2 
takes more than 100 years on average.  
 
So methane has a stronger short term effect. In the first 
year, a molecule of methane has 200 times more 
warming effect than a molecule of CO2. 
 
Therefore, if we don't put that methane molecule into 
the air, it makes a big difference immediately.  
 
Cutting methane 
 
There are several straightforward ways to cut methane: 
- Trap the methane emissions from landfill and burn 

them.  
- Do the same with sewage works.  
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- Use renewable energy instead of coal, oil and 
natural gas. That stops gas leaks. 

 
Methane from cattle, sheep and rice farming is harder 
to cut. Two billion people rely on rice as their main food 
grain. People also like beef, lamb, milk and cheese. 
There are other meat animals with low emissions – 
mainly chicken and pigs. And there are some people in 
the world who eat too much meat. But there are 
billions of poor people who feel they don't get enough 
meat. 
  
There are technical ways of changing rice growing and 
the care of cattle and sheep so emissions can be 
reduced by a quarter or a third. 
 
With those reductions, and very big reductions to the 
other sources of methane, it would be possible to cut 
methane emissions overall by at least 80% within ten 
years. That would have an enormous effect on global 
warming over the short term. 
 
Nitrous oxide 
 
Nitrous oxide, also called 'laughing gas', accounts for 
about 8% of global warming. Nitrous oxide is made 
from nitrogen and oxygen. The amount of nitrous oxide 
in the atmosphere has only grown 40% in the last 200 
years. It is still growing slowly now.  
  
Nitrous oxide has about 200 times the warming effect 
of CO2. It stays in the atmosphere for over 100 years. 
So cuts in emissions will take a very long time to make a 
big difference.  
  
Most nitrous oxide emissions come when the nitrogen 
in commercial fertilisers mixes with air. There are two 
ways to cut these emissions.  
  
One is to use fertilisers carefully, and not too much. This 
is hard to enforce, because farmers have good reasons 
for wanting a lot of fertiliser. Moreover, many modern 
seeds sold by big agricultural companies require a lot of 
fertiliser. 
  
Another solution is 'organic farming' – not using 
manufactured chemical fertilisers or pesticides. In some 
places, this means the farmer grows less crops. Often, 
the farmer can make up for this by using different 
methods that require a lot more care and more labour. 
 

Forests and land use change   
 
The other main source of greenhouse gas emissions is 
changes in the way we use land. Most of this change 
comes from cutting down forests. This releases carbon 
dioxide because the dead trees contain a lot of carbon. 
The undergrowth below them contains some carbon. 
And the soil in forests contains more stored carbon 
than the trees. Cut down the trees and you lose all the 
carbon stored in the soil. 
  
All forests matter. But tropical forests matter more, 
because they are richer and denser, and so have more 
carbon in the trees, the undergrowth and the soil. 
  
It is difficult to estimate how big the emissions are as 
forests are cut down each year. But a rough guess is 15 
to 20% of total greenhouse emissions. All those 
emissions will stop if and when people stop cutting 
down forests. 
  
This alone will not stop climate change. Even if we 
forested the whole planet, emissions from burning coal, 
oil and gas would eventually roast us. But saving and 
growing forests can make a large difference in the short 
term. 
  
'Sustainable forestry' is not an alternative to leaving old 
forests. 'Sustainable' means that forests are cut down 
new forests are grown, then they are cut down and 
regrown, and so on. However, these new commercial 
forests use thinner, shorter trees with less undergrowth 
and less carbon in the soil. Moreover, the carbon in 
these forests spends most of its life cycle in the air. Only 
when the forest is just about to be cut down is most of 
its carbon in the trees. 
 
The only solution is to leave old forests alone. And to 
grow new, dense forests and leave them alone too. 
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