
Explanation of spread sheet: 

Comparison of contribution to global warming caused by GHG emissions by two sectors in New Zealand. 

Global warming is caused by greenhouse gases [GHG]. The greater the amount of GHG the greater the warming. The 
contribution of any one sector to global warming is dependent on the sum of the tonnage of GHG that that sector has 
emitted over its history. This changes from year to year. 

The burning of petrol and diesel (Liquid fuel sector) results mainly in carbon dioxide, which does not decay in the 
atmosphere. The degree of warming caused by the liquid fuel sector is the sum of all the emissions over the years. 
Sheep & Beef farming results primarily in the emission of methane; a potent GHG, but one that decays reasonably 
rapidly.  The International Panel on Climate Change [IPCC] assigns an average global warming potential (GWP) for each 
gas over 20 & 100 year periods [GWP20 & GWP100].  Carbon dioxide [CO2] remains in the atmosphere without any 
significant decay, so the IPCC assigns a  value of GWP =1 for both the 20 and 100 year time spans.  

For Carbon dioxide the IPCC assigns a value of GWP20 =1.  If we assign intermediate values for GWP for carbon dioxide 
for each of the years between 1 and 20   then they would look like this:    
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The sum of these figure is 20, being the IPCC average of 1 for each year. 

So 1 Tonne [T] of carbon dioxide emitted in year 1[with no further emissions] causes 

   1 unit of warming in its 1st year 

   1 unit of warming in its 2nd year  

   1 unit of warming in its 20th year 

 

Methane [CH4] decays rapidly into carbon dioxide. For methane, the IPCC assigns a value of GWP20 =84. If we assign 
intermediate values for GWP for methane for each of the years between 1 and 20   then they would look like this:    
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 The sum of these figures is 1680, giving the IPCC average of 84 for each year. 

So 1 Tonne [T] of methane emitted in year 1 [with no further emissions] causes 

   129 times the warming of 1T of carbon dioxide in its 1st year 

         123 times the warming of 1T of carbon dioxide in its 2nd year 

           51 times the warming of 1T of carbon dioxide in its 20th year 

Likewise we can obtain intermediate values for GWP for methane for years 1 to 100, they look like this: 

129, 123, ………3.60, 3.56. 

 The 1T of methane emitted in year 1 causes 3.56 times the warming of 1T of carbon dioxide in its 100th year. The sum 
of these 100 figures is 2800, giving  the IPCC average of 28 for each year1 

Since 1990 the annual emissions from the liquid fuels sector has increased by 62%.  When we add all those years 
together the total pool of GHG for that sector   has increased 2.3 times and thus the liquid fuels sector today is 
responsible for over double  the warming that it produced in 1990. 

 



Over the years since the removal of subsidies, the sheep and beef sector has reduced stock numbers and become more 
efficient in production, so the sector’s annual production of methane has decreased by about 70% from 1978 through 
to 2018. When taking into account the decay of methane over the years, the sheep and beef sector’s contribution to 
warming today is slightly less than it was in 1990. This is even when the sector’s other GHG emissions [mainly nitrous 
oxide], which don’t decay, are added in.  

 In the spread sheet the figures in red are estimates made for years between actual data points. Figures in green are 
projections, assuming we carry on with the same yearly emissions as we made in 2018. The two rows in orange are the 
total pools for the two sectors, 2018 is highlighted in yellow. 

 

 

 

Notes: 

1)The actual science is a bit more complex, but the IPCC GWPs encapsulate all this science.  Although methane decays 
rapidly, some of the spike of warming it causes in its early years is transferred to later years by heating & re-radiation of 
heat by the ocean [just like a giant hot water bottle] 


