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Motivations State of the art

* Net energy analysis is the best way to evaluate the quality and sustainability of an * The spread of the estimates for the technical potential of renewable energy is very wide
energy source, and the best indicator is the Energy Return on Investment (EROI) » Almost none of the estimates take into account net energy analysis

* [t is crucial to be able to evaluate the evolution of the EROI of the future energy * Existing EROI studies are mainly static (evaluation of the EROI of a specific project at a
system, because it will have an huge impact on our quality of life [1] given location)

EROI dynamics

EROI - Technological X Depletion curve
Energy Returned to Society -earning of the resource
Energy Return On Investment = \ e Lo .
> Energy Invested 5 g fommomoomenaeee 5 b mestsies
e EROIre << EROINRE W w w
 EROInre decreases with time feehnologieal Fomponent nysical Component
Immature Technolo
 EROIre decreases with annual producton | EROWh N . [Tttt e
* EROlminis the minimum EROI for modern societies to support | Prosucton o S
continued economic activity and social function (~ 7:1) [I] B 2
* RE = renewable energy sources, NRE = non-renewable energy sources A dynamic function for the EROI, adapted from [2]

EROI function for Wind Energy : Grid-cell Approach
l. Bottom-Up Approach ll. Top-Down Approach
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this power can be extracted by wind turbines [5].
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lll. Geographical Constraints V. Final Result - Aggregation of both approaches
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* Aggregate the results to model the EROI function of the future energy system [5] Miller et al, Two methods for estimating limits to large-scale wind power generation, PNAS 112, pp.11169-11174,

* Integrate these results in a economic growth model 2015.
[6] Land cover data taken from ESA & UCL GlobCover 2009 dataset, http://due.esrin.esa.int/page_globcover.php
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