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Andrieu: Dynamic modeling of the raw materials-energy-GDP nexus 
 
DyMEMDS (Dynamic Modelling of Energy and Matter Demand and Supply) is a model built by the 
ISTerre team in Grenoble, France. It represents the stocks and flows of raw materials and energy 
in 10 world regions between 1900 and today. The model represents well all major infrastructure 
sectors: transport (cars, planes, trains, roads, etc.), building (residential, tertiary) and energy (PV, 
wind, fossil, etc.). Input-output modelling could fill the gaps in the model: add non-infrastructure 
sectors, calibrate energy efficiency, and add flows between regions. The model is for now limited 
to primary and final energy stages. Future interactions with the Exergy Economics community 
would allow to add a useful energy stage.  
 
 
Guevara: SDA vs IDA in environmental studies: “die IDA, die” 
 
Since SDA and IDA techniques are both theoretically sound, the selection between them has 
seemed to only depend on the “type” of data at hand. However, in practice, the detail of input 
data and the model characteristics are also fundamental for this selection. I show with two 
examples of Portugal that problems with data detail and model inconsistencies are inherent to 
IDA, but not to SDA, which could lead to significantly different results. Moreover, the data 
“type” is no longer an issue for SDA, because of the recent developments in input-output 
frameworks for environmental data. Therefore, SDA should be preferred in environmental 
decomposition studies... always. 
 
 
Assessing the economic consequences of an energy transition through a biophysical stock-
flow consistent model 
 
Pierre Jacques & Louis Delannoy 
 
The biophysical foundation of socio-economic systems are underrepresented in the vast 
majority of macroeconomic models. This lack is particularly troublesome when considering the 
links between energy, matter and the economy in light of the energy transition. As a remedy, 
we propose here a biophysical stock-flow consistent model combining detailed bottom-up 
estimates for the high capital intensity of renewable energies and the decreasing energy return 
on investment (EROI) of fossil fuels. We find that the completion of a global energy transition 
scenario compatible with the Paris Agreement leads to highly inflationary dynamics and 
requires a temporary "war economy", characterized by a high saving rate. Our results further 



indicate that macroeconomic conditions can be smoothed out by a reduction in the desired 
growth rate of the economy, and call for further work on post-growth scenarios studies. 
 
We received many comments on our paper during the workshop, which opened up avenues for 
improving the TEMPLE model. One idea was to run the model over a historical period to assess 
its ability to accurately predict the evolution of the energy-economy system. Another advice, 
which was given by many participants in the workshop, was to endogenise a number of 
parameters. The evolution of these parameters is currently imposed exogenously, without any 
link between them. By endogenising them, we would ensure that there is no inconsistency 
between their respective evolutions. This would probably require moving from the final energy 
stage to the useful energy stage in the model. A practical way to do this would be to use the 
MRPFU database, which was presented during the workshop. 
 
 
Tan: A whole-systems approach to urban energy demand reduction for long-term energy 
security 
 
This presentation proposes a whole-systems approach to address the urbanisation 
problem and tackle the supply chain crisis. This approach is designed to help in 
establishing a long-term energy security through understanding relationships between 
energy suppliers and end-users. However, there is a research gap as in we do not know 
how to capture the dynamics of global energy interdependencies through extraction, 
conversion and transmission stages. A methodology, namely, the open system network 
effectiveness analysis (OSNEA), is considered in the development of research ideas. In 
future development, the OSNEA framework may be further expanded to include a re-
circulated flow account as a new layer. 


