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The abundance of cheap energy in the form of fossil fuels has been a key driver of the 
economic development of modern societies [1]. Hence, the global transition towards 
renewable energies will be one of the most powerful forces shaping the economy of 
the 21st century. Given the strong and multiple interactions between the energy sector 
and the rest of the economy, several authors have been studying the energy transition 
through a combined engineering and economic approach. Namely, Dale et al. 
modeled, using a system dynamics approach, possible evolutions of the world 
economy in the context of a decreasing supply of high-quality fossil resources [2]. With 
a similar methodology, the MEDEAS team discussed the window of opportunity for the 
transition towards renewable energies [3]. A central metric used in these models is the 
Energy Return On energy Investment (EROI), which is defined as the ratio between 
the energy that is extracted from a resource and the energy that is required for the 
construction, operation, maintenance and dismantling of the energy system 
infrastructure [4]. Thus, we first present the results of our past research, which extend 
and complement the existing literature on energy-economy modeling. The research 
questions are the following: “What would be the impact on the world economy and on 
financial stability of a transition towards a 100% renewable energy system ? In what 
ways could the state facilitate that transition ?” To address these questions, we 
constructed a Stock-Flow Consistent model combining the insights from (i) EROI 
curves for global wind and solar potential [5][6], (ii) a simple energy-economy model 
[7] and (iii) a global model incorporating the interactions between the economy, finance 
and climate dynamics [8]. The resulting model of the global energy-economy system 
treats explicitly the interactions between sectors (energy, banking, households, public 
and rest of the economy) and the feedback loops between flow dynamics and 
accumulation or depletion of stocks. The simulation results highlight the challenges 
related to the massive investments in the energy system, required for the large-scale 
deployment of renewable energies. These investments are so important that they 
demand to constrain other parts of the economy, in particular the consumption of 
households. Second, after presenting the results of our previous research, we present 
the protocol which will guide our research in the coming months and years. The idea 
is to capitalize on the experience acquired by working at world scale, in order to 
investigate more in detail the energy transition of a given country. The research 
questions are the following: (i) “How should energy system planning be adapted in 
order to account for economic considerations and financial constraints ?” (ii) “To what 
extent and how often should energy planning be revised in an evolving economy and 
a changing climate ?” (iii) “In what ways do the answers to the first two questions differ 



for a developed country and for an emerging economy ?” The tool developed to answer 
these questions will be a coupling between the energy system planning model 
EnergyScope developed at the UCLouvain [9] and the macro-economic model 
GEMMES from the French Agency for Development [10]. 
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