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Summary of the Training Session: 

The multi-factor modelling approach to environmentally-extended input-output analysis (EEIOA), 
developed by Guevara and Domingos (2017) [En. Econ. 61: 261-269], has the advantage of a more 
detailed and better analysis of environmental flows than other EEIOA approaches, as it considers the 
physical processes of conversion that environmental flows experience within the economy. It has been 
proven especially suitable in combination with structural decomposition analysis and scenarios analysis, 
through which it has been able to give insights about various type of economy-wide resource efficiency 
trends and about the relative roles of economic transitions on environmental trends and vice versa. It has 
also been used to provide more specification to multipliers, understand trade impacts, and evaluate 
policy decisions and futures.  

In the theoretical part of the module, we review the fundamentals of the multi-factor EEIOA approach. I 
start with the conventional EEIOA models (the hybrid-unit energy input-output model and the direct 
environmental impact coefficient models). Then I introduce the construction and theory of multi-factor 
approaches (particularly focused on energy flows) and the more recent complex mixed-environmental-
flows multi-factor models. I continue with lessons learned from multi-factor-approach-based studies to 
explore the area of application, limitations, and the whole range of advantages of this approach.   

In the practical part of the module (i.e., MFEEIO Construction Toolbox), I explain in detail the 
methodology for the construction of multi-factor models from conventional, broadly available, 
environmental data. With available energy balances data and economic IO data, the participants will 
construct a country model for two years and perform a decomposition analysis. Finally, we discuss some 
methodological, interpretation, construction and data challenges of the multi-factor approach and its 
future research paths.  

 
Outline: 
 
First Session   EEIOA modeling approaches (hybrid-unit and direct impact coefficient models) 

and the fundamentals of the multi-factor approach 
 
Second Session  Applied studies and lessons learned from them, and MFEEIO Construction 

Toolbox (1st part) 
 
Third Session  MFEEIO Construction Toolbox (2nd part) and kick-off of participants’ case study 

projects 
 
Fourth Session MFEEIO Construction Toolbox (3rd part) and conclusion 
 



 
Prerequisites:   
Participants must have a reasonable level in matrix algebra for IOA, and knowledge of the basic 
economic input-output model and the supply-and-use model in IOA. Also, it is desirable that they are 
familiar with environmental accounting methods.   
Participants will bring with them their laptops for the exercises during the sessions. It is desirable that 
the participants have knowledge of data analysis software, for example, R, Python, Tableau, STATA.  
Most exercise will be given in python (though a R version will be also available). However, some exercises 
could be done with excel and by hand.  
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