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This talk will explore the applicability of the energy-return-on-investment (EROI) metric to the 
large-scale and systematic alterations that humans make on the Earth, via energetically-denominated 
quantification of impacts on earth system process variables to arrive at an indicator for the 
sustainability of such large-scale impacts.   In doing so, we focus primarily on our recently published 
research investigating this application to one particular scenario –‘desert greening’ –that explicitly 
aims to make such large-scale alterations (‘geo-engineering’), before looking at applying EROI to 
less explicit alterations.   The desert greening scenario employed invokes the existence of a region 
that is unnaturally vegetated by employing technological means.  EROI is applied to a series of 
global climate model simulations where the entire Sahara/Sahel region is irrigated with increased 
rates of desalinated water to produce biomass.  The energy content of this biomass is greater than the 
energy input rate for a minimum irrigation rate of about 200 mm yr−1 in the winter and 500 mm yr−1 
in the summer, thereby yielding an EROI ratio >1 : 1, expressing energetic sustainability. Quantified 
annually, the EROI was >1 : 1 for irrigation rates more than 500 mm yr−1, progressively increasing to 
a maximum of 1.8 : 1 with 900 mm yr−1, and  then decreasing with further increases in the irrigation 
rate. Including the precipitation feedback arising from changes in moisture recycling within the study 
region approximately doubles these EROI ratios. This overall result varies spatially and temporally, 
so while the entire Sahara/Sahel region is irrigated equally, the western coastal region had the highest 
EROI. Other factors would complicate such a large-scale modification of the Earth system, but this 
sensitivity study concludes that with a required energy input, desert greening may be energetically 
sustainable.   Large-scale alterations to the earth that are not explicitly ‘geo-engineering’ proposals 
can also be assessed in the same manner.  Thus the talk will expand on the usefulness of quantifying 
EROI for processes such as land-use and land-management change that humans already effect on the 
Earth system, and the relevance of EROI in assessing relative energetic sustainability within 
agricultural, environmental and energy policy contexts. 
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