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Concept development and science paper on  

“Sustainability boundaries of land use intensity” 
 
Contact:  
Holger Hoff (hhoff@pik-potsdam.de)  
Potsdam Institute for Climate Impact Research 
 

This work starts from the recognition that there are limits to natural resource use (see Planetary 
Boundaries, Rockström et al. 2009). It will identify boundaries of land use intensity or a “safe 
operating space”, which avoid further depletion of natural capital or exceeding biocapacity, in order 
to “ensure productive potential / capacity” of the land (i.e. the WOCAT and World Bank definitions of 
sustainable land management).  

The specification of such biophysical (NOT socio-economic) sustainability boundaries of land use 
intensity may start from context-specific non-sustainable effects of boundary transgression, which 
would further reduce the land’s “productive potential” (starting from the current situation, NOT the 
original natural state), such as: 

 reduction in NPP 

 land degradation / soil erosion 

 loss of terrestrial carbon storage 

 pollution of land and water (exceeding “critical loads”) 

 loss of water availability in quantity or quality 

 loss of biodiversity  

Such boundaries express maximum allowable land use intensities, which avoid these effects 
(correlating current land use intensities with such effects, based on information from different 
regions). The definition of such sustainability boundaries will initially be based on relatively simple 
indicators of land use intensity (much simpler than those proposed by Kuemmerle et al. 2013 or Erb 
et al. 2013), such as cropping intensity, grazing intensity, forestry intensity, fraction of urban and 
infrastructure land, fraction of protected land.  

This work takes a combined top-down and bottom up approach: 

1) top down global assessment of spatial patterns of current land use intensity and non-
sustainable effects of current land use, and identification of hotspots, with the help of 
available global data sets, including remote sensing data, and model results; 

2) bottom up compilation of context-specific information from the Regional Projects (plus 
possible additional case studies from regions not covered in GLUES) on current land use 
intensities and non-sustainable effects of current land use;  

3) eventually a combination of both approaches, i.e. up-scaling and transfer of RP-specific 
information via typologies and land use archetypes, improving global dataset.  

The ultimate objective of specifying sustainability boundaries of land use intensity will be to derive 
context-specific and transferrable recommendations for sustainable land management and 
potentials for sustainable intensification.  

Regional Projects are invited to join this work by contributing information on non-sustainable effects 
of land use, (dynamics of) land use intensities, suspected transgressions of sustainability boundaries 
(“stories of degradation or loss of productivity”), or more generally: positions of their land use 
systems relative to suspected boundaries. 


