
Hybrid input-output approaches to 
trade and footprint accounting 

Martin Bruckner 
 

Isle of Vilm, 22.10.2015 



Consumption perspective on 
ecosystems and biodiversity 

 Biomass trade 
 Land footprint / biodiversity footprint / … 

Source: GTAP-MRIO calculations in Bruckner et al. (2012) 
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Data sources: agricultural and forestry statistics + technical conversion factors 



Input–output analysis 

Nature 

Trade flow accounting approaches 

Economy 
domestic biomass 

harvest (t) 

    Imports (€) 

   Exports (€) 

Boundary of national territory 

embodied 
biomass 

(t) 

embodied 
biomass 

(t) 

Leontief 
coefficients (t/€) 

Data sources: agricultural and forestry statistics + macroeconomic statistics 



Shortcomings of current MRIO 

 Homogeneity assumption 
   (commodity and country detail) 
 
 

 Proportionality assumption 
    (value-to-weight ratio) 

 

 

 
 
 

 Consistency assumption 
    (agri/fore vs. econ statistics) 

total (primary/processed) EXIOBASE FAOSTAT 

Crop products 17 (8/9) 110 (76/34) 

Animal products 12 (7/5) 29 (14/15) 

 mismatch between data sources,  
non-market production only partially 
covered, e.g. wood fuel 



Conclusion 

Use a detailed physical accounting approach! 
 

But: 
 Agricultural statistics do not cover non-food processing. 
 Thus, physical accounting models disregard commodities 

such as biofuels, textiles and wood & paper products. 
 
Use a detailed hybrid accounting approach! 
 

 Detailed physical accounting for commodities covered by FAO 
statistics  +  monetary MRIO analysis for non-food 
commodities. 



Aim 

 Physical Input-Output Table  
 

 Covering Global Agriculture and Forestry 
 (130 commodities / 175 countries) 

 
 Based on FAOSTAT data for 1986 to 2012 

 
 Couple with EXIOBASE and EORA 

 
 Open source: provide all scripts and data 
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FAOSTAT    MRIO 

 Based on FAO Commodity Balance Sheets 
 Organized in IO table form 
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Result: Hybrid MRIO model 

 A hybrid (mixed-unit) biomass accounting framework with 
more than 30,000 x 30,000 commodities 
 boosts the level of detail,  
 reduces uncertainties introduced  

by the homogeneity, proportionality  
and consistency assumptions 

 enhance the robustness of MRIO  
applications, particularly for land  
use-related research. 
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