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Abstract 
 
Identifying and quantifying planetary boundaries that must not be transgressed could help 
prevent human activities from causing unacceptable environmental change, argue Johan 
Rockström and colleagues.  In this paper (including Table 1 and Figure 1), the authors: 
 

 propose a new approach for defining the preconditions for human development; 
 demonstrate how crossing certain biophysical thresholds could have disastrous 

consequences for humanity; and 
 indicate how three of nine interlinked planetary boundaries have already been 

overstepped. 
 
Although Earth has undergone many periods of significant environmental change, the planet's 
environment has been unusually stable for the past 10,000 years. This period of stability — 
known to geologists as the Holocene — has seen human civilizations arise, develop and thrive. 
 

                                                           
1  Nature 461: 472-475 (24 September 2009) | doi:10.1038/461472a; Published online 23 September 2009 
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Table 1. Planetary boundaries. 
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FIGURE 1. Beyond the boundary. 
 

 
 
 
The inner green shading represents the proposed safe operating space for nine planetary 
systems. The red wedges represent an estimate of the current position for each variable. The 
boundaries in three systems (rate of biodiversity loss, climate change and human interference 
with the nitrogen cycle), have already been exceeded. 
 


