
Planetary boundaries
More recent work on the concept of Planetary Boundaries has helped 
improve our understanding of the limits to human impact on the earth's 
systems.

Figure from Steffen et al. (2015)1

A large cross-disciplinary team led by Johan Rockström of the Stockholm 
Resilience Centre identified a set of nine ecological processes that regulate 
the land, ocean and atmosphere2.  For each process they identified a series 
of thresholds beyond which human activity would cause unacceptable 
environmental change. Acknowledging the uncertainty inherent in defining 
these thresholds, the team also defined a set of ‘planetary boundaries’ which 
taken together represent a ‘safe operating space’ for humanity.
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The nine planetary boundaries relate respectively to: climate change, ocean 
acidification, biodiversity loss, interference with global nitrogen and 
phosphorous cycles, ozone depletion, global freshwater use, land system 
change, atmospheric aerosol loading and chemical pollution.

For each process, the team identified a ‘zone of uncertainty’ and a ‘danger 
zone’. Crossing over these thresholds could mean “non-linear, possibly 
abrupt and irreversible earth system responses” with disastrous 
consequences for society.

In 2015 the team found that four of these planetary boundaries had already 
been crossed. Biodiversity loss, damage to phosphorous and nitrogen cycles,
climate change and land use have all slid into or beyond the ‘uncertainty 
zone’.

[Further work from the Stockholm team identifies the problem of multiple simultaneous 
systemic stresses and shocks.  They present worked examples for both the global 
financial crash and the global food crisis of 2008.  “In both cases the global energy system,
in particular the global conventional-oil system, played a central role.   The causal role of 
the global energy system therefore deserves special attention. Only enormous inputs of 
inexpensive high-quality energy can create and sustain the unprecedented connectivity 
and complexity of human civilization.”  ... They note that “Global adjustment to worsening 
energy scarcity is unlikely to be smooth. The rising energetic cost of energy stimulates 

boom-bust investment cycles and alternating episodes of glut and scarcity.”3   In other 

words, much the same scenario that LtG presented.]
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