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The idea of deploying a combination of responses to climate change is illustrated in Figure 1, a simple 
sketch of how global mean temperature (and the associated impacts) might evolve over the next two 
centuries (Long and Shepherd 2014),  both without any active climate response (“business as usual”), 
and with some mix of both conventional mitigation, and phased implementation of both SRM and CDR 
climate remediation methods. Specifically, this illustrates how one might attempt to limit the rise of 
global mean temperature to some specific level (here about 2°C) using such a combination of responses. 
This sketch was first presented to the Asilomar International Conference on Climate Intervention 
Technologies2 in March 2010, and has become known as the “napkin diagram”. 
 

 
John Holdren (2006) had previously argued that humanity will need to combine three approaches to 
climate change: mitigation, adaptation, and suffering. To these we could potentially now add a further 
approach: remediation. This portfolio of responses (Mitigation, Adaptation, Remediation, and Suffering) 
would therefore constitute a four-fold way to deal with anthropogenic climate change. It would involve 
some mix of mitigation and remediation, as well as adaptation, but also just accepting the impacts of 
changes to which adaptation proves to be impossible (or is regarded as unaffordable). All of the 
responses involve costs and risks. The first three involve those of action, and the last those of inaction, 
i.e. the damage to people, property, and ecosystems and the human suffering caused by whatever level 
of climate change is accepted, after the impacts have been reduced by the other responses.  
 
Long, J. and Shepherd, J. G. (2014). "The Strategic Value of Geoengineering Research." Global 

Environmental Change, Handbook of Global Environmental Pollution 1: 757-770. 
 
                                                
1 Ocean & Earth Sciences, University of Southampton, National Oceanography Centre, Southampton SO14 3ZH, 
UK, www.jgshepherd.com  
2  http://www.climate.org/resources/climate-archives/conferences/asilomar.html  


