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Carey King 
Title: “Modeling Consumption as a Behavior (of Effective Demand) versus a Residual of Production:  

Comparison via the HARMONEY model” 

Using the existing 2-sector biophysical growth model (Human and Resources with MONEY, HARMONEY, 

King 2022), this presentation explored an alternative formulation.  In the published version household 

consumption is defined as the residual of the macroeconomic accounting balance. It is common to 

instead assume a behavior equation for consumption that states consumption is a function of disposable 

income. This presentation compares results from King (2022) to one that reformulated the HARMONEY 

model and assumed that households consume (in money units) an amount equal to their disposable 

income.  The interesting results are two. First, the reformulated model becomes unstable as investment 

becomes constrained when consumption does not decrease in the face of increasing resource extraction 

costs, yet this instability does not occur in the original formulation.  Second, there is a different pattern 

(during the growth cycle) for the change in resource intensity (or energy intensity) = resource extraction 

/ GDP.  In the original formulation, the pattern was first increasing followed by decreasing resource 

intensity (an observed pattern during industrialization); however, the pattern in the new formulation is 

first decreasing and then increasing resource intensity. It is possible both assumptions are more/less 

valid at different stages of economic development. 

 

Gregoire Noel 
Title: “Modeling the economy as a dissipative structure with scarce resources” 

We derived the form of a production function by application of the principles of thermodynamics. 

Viewing industrial goods as organized matter highlighted the complementary need for material and 

energy resources input in their production. The importance of considering the entropy law on 

macroeconomic processes is demonstrated within a toy model closure. The natural rate of growth of the 

economy was shown to depend on the rate of changes in the quality of the input resources. 

Furthermore, even variables determined by purely economic considerations such as income distribution 

were shown to be indirectly affected by these variations. 

 

Julian Salg 
Title: “Energy-Extended CES Function and the Economy-Wide Rebound. Revisited.” 

Using parameter estimates of an exergy-extended CES function, Brockway et al. (2017) provide 

an initial attempt to put magnitudes on the “primary-to-useful exergy efficiency” induced 

https://link.springer.com/article/10.1007%2Fs41247-021-00093-8


economy-wide rebound. During the workshop, a new idea emerged: novel useful exergy prices 

in the case of Portugal, allow the exploration of an advanced CES estimation technique. The so-

called “system approach” (see Klump et al. 2007) has not been explored in the useful exergy 

context and promises higher precision of parameter estimates. The correct identification of the 

substitution elasticity between useful exergy and non-energy primary inputs can provide 

evidence for Portugal’s exergy dependence. Paired with a non-neglectable rebound, the 

country’s chance of decoupling may be less likely than generally assumed.    

 

Giancomo Ravioli 
Title: “Introducing exergy economics in macroeconomic agent-based model for the climate change, 
economic inequality and growth nexus” 
 
Macroeconomic agent-based models (M-ABMs) are bottom-up computer simulations increasingly used 
to study the complex nexus between climate change, economic inequality and growth. However, M-
ABMs currently lack an ecological economics consideration on the role of energy in this nexus. We argue 
that M-ABMs should: quantify energy footprint and carbon inequality; connect to the literature relating 
energy use to well-being, to model energy sufficiency scenarios; consider the conversion of final to 
useful energy in end-use devices and move to an exergy approach, to better understand the role of 
energy use in driving economic inequality and economic growth. 
 

 

 


