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Carbon dioxide emissions into the atmosphere accumulate over Hme, and the total cumulaHve 
anthropogenic emissions up to reaching net zero are a good indicator of the eventual 
temperature when warming stabilizes (though this also depends upon what happens to non-
CO2 emissions). Hence scienHsts and policymakers oQen evaluate the remaining carbon budget 
in terms of total cumulaHve emissions or the rate at which our emissions need to decrease to 
keep below a given warming level (e.g., a 50% cut by 2030). 
 
Fortunately, for the last several decades only about half of the emiUed anthropogenic carbon 
dioxide has remained in the atmosphere with the other half having been removed by 
vegetaHon, soils and the ocean (Canadell et al., 2021). This reflects a smaller fracHonal removal 
for very recent emissions and a greater removal for emissions that took place longer ago. 
Typically, half of a given year’s anthropogenic emissions will be removed aQer about 30 years 
(Joos et al., 2013). 
 
Hence when humanity reaches net zero carbon dioxide emissions, we will fortunately have to 
face less than half the cumulaHve anthropogenic emissions remaining in the atmosphere and 
driving warming, with the exact fracHon depending upon the emissions trajectory up to the 
point of net zero. If we think about how long it takes to get the carbon dioxide “out of our 
system”, then about half of the last year’s anthropogenic carbon dioxide emissions before net 
zero will be gone in about 30 years. This provides a useful indicaHon of the Hmescale for natural 
removal, though removal of the remaining anthropogenic carbon dioxide will take much, much 
longer than the removal of the first 50%. 
 
While the carbon budget can be usefully divided among naHons or sectors, atmospheric 
concentraHons of carbon dioxide do not facilitate se^ng naHonal targets the way emissions do 
and are instead valuable indicators of worldwide trends in sources and sinks. If we were to 
abruptly cease carbon dioxide emissions, roughly a quarter of the anthropogenic increase in 
atmospheric carbon dioxide concentraHons would be removed by land and ocean uptake over 
the subsequent 30 years or so, though the decrease in concentraHons in the real world would 
depend strongly on the path taken towards net zero (e.g., Jones et al., 2019). 
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