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1
 Since ratification of the Kyoto Protocol, in which emissions of a range of greenhouse gases are quantified in terms of Gg of 

carbon dioxide equivalent (Giga-grams, with 1 million grams per tonne and 1 billion grams per Gg = 1000 tonnes ) it has 

become conventional to measure the quantity of carbon in the atmosphere in terms of the mass of CO2 into which the carbon is 

combined, with 1 Gg of carbon in 44/12, i.e. 3.67 Gg of CO2.  In this paper, which emphasizes the significance of the natural 

carbon cycle, the earlier custom of quantifying in terms of Gt of carbon is used. 
2
 I am grateful to Mick Common for pointing out that I am using “pollution” in the vernacular sense although both 

environmental scientists and economists define it as any substance, naturally occurring or contaminant, that is present in excess 

and causing deleterious effects, e.g. “noise pollution”.  Economists have developed theory related to the optimal management 

of such stock pollutants where natural assimilative capacity removes from the stock and economic activity that causes 

emissions adds to it. In these models, economic activity is treated as a policy variable but assimilative capacity (possibly 

variable) is taken as given by the laws of nature.  Thus, whether policy has been informed by simplistic versions of pollution 

economics or by the more sophisticated stock pollution models, the vision is of managing such stocks by controlling emissions, 

and the language relating to commitments for action in the Climate Convention and Kyoto Protocol is worded accordingly, 

even though farming and forestry, both economic activities strongly influenced by policy, manifestly affect assimilative 

capacity.   

 
3
 Studies suggest that a warming phase out of deep glaciation is initiated by Milankovic cycles in the intensity of solar radiation 

that are due to variations in the earth’s orbit.  But the release of CO2 from melting ice and warming oceans provides a 

greenhouse effect, setting up a positive feedback with more melting and more CO2 in the atmosphere causing more warming, a 

process that is moderated by the absorption of atmospheric carbon into the biosphere as warmer climes and increased 

availability of carbon in atmosphere stimulates an increased stock of carbon in the plants and animals that make up terrestrial 

biomass.  A cooling phase, back into glaciation from a warm earth, begins with a reduction in radiation from the Milankovitch 

warm peak that initiates cooling, with positive feedback in the cooling process due to increased CO2 absorption into the cooling 

oceans and into the snowfall that begins the re-accumulation of polar ice, with consequently reducing greenhouse effect and 

further cooling.  Note that paleo-climatic glaciation cycles were associated with changes in ocean levels of over 100 meters, 

even one tenth of which would be catastrophic for a civilization that supports a population of several billions, many living in 

fertile low-lying areas close to the sea.  These changes occurred in several jumps of a few meters over a decade or so, 

corresponding to the collapse of ice sheets, or parts of them, into the ocean 
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4
 Article 7.3 of the UNFCCC commits the first meeting of the COP to adopt rules of procedure, including decision-making 

procedures, but has never been implemented.  So the COP progresses through consensus, essentially a convoy moving at the 

speed of the slowest ship – which is very slow in the case of some Mid-East oil-producing countries that, advised by think tanks 

funded by the US coal industry, both cast doubt on the science of anthropogenic interference with the climate system and also 

insist on full scientific certainty as the necessary basis for action.  
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