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Abstract:

Potential pathways to climate stabilization require the deployment of a broad portfolio of
energy efficiency, fossil fuel replacement, and greenhouse gas (GHG) removal solutions to
reduce levels of atmospheric GHGs. Activities that involve components of the natural and
managed carbon cycle are distinctive from technological solutions in at least two ways.
First, large terrestrial and ocean carbon sinks already exist removing more than half of the
annual  anthropogenic  carbon  dioxide  (CO2)  emissions  from  the  atmosphere.  This
represents  an  economic  subsidy  worth  hundreds  of  billions  of  dollars  annually  if  an
equivalent  quantity  were  to  be  valued  through  established  carbon  markets.  Thus,
understanding  and managing  the  dynamics  of  these  sinks  is  of  paramount  importance.
Second, many biological mitigation activities require additional human appropriation of the
Earth’s biomass production beyond its current 38% use.  Given that 28% of the global
biomass production is belowground and not economically harvestable and 24% is in areas
of difficult  terrain and climate extremes, there are clearly limits to the global fraction
further  available  to  human  exploitation  (about  10%  remains,  5  PgC  yr-1).  It  is  the
anticipation of a larger fraction of biomass being devoted to climate change mitigation that
could  place this  goal  in  direct  competition  with  the  agendas  of  food security,  energy
security and often biodiversity conservation,  all  of which require  growing quantities of
biomass and land to meet their goals. 

In this talk I will present the biophysical (technical) potential of currently available land-
based biological  carbon mitigation  activities  that  can be  achieved sustainably,  if  policy
and/or economic incentives were to be favourable. I place this potential in the context of
mitigation requirements for climate stabilization, dynamics of the global carbon cycle, and
environmental sustainability requirements for the large-scale deployment of land-based 



activities. New technologies, not fully proven but with large global potentials in the future
will be discussed.

Agriculture emissions, avoided deforestation, bioenergy, carbon sequestration, 
reforestation, sustainable land intensification.
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