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What is GLOBOX?

GLOBOX is a model for the calculation of 

spatially differentiated LCA toxicity 

characterization factors on a global scale

huge parameter set (GLOBACK)

model description (paper in revision)

software (downloadable soon)
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What is GLOBOX?
GLOBACK parameter set
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What is GLOBOX?
Model description
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What is GLOBOX?

Software
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Main features
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Main features
Model structure

 Modular approach
 fate, intake and effect modules

 Input
 “environmental” data
 dimensions, climate, diet, population, ...

 substance data
 physical, chemical, persistence, bioaccumulation, ...

 emission data
 1 kg/s, emission profile, ...

 Output
 characterization factors

 fate, intake and effect factors, intake fractions
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Main features
Fate module

Multimedia transport and degradation 

calculations largely based on EUSES 2.0

Multi-region, adjacent “boxes”

12 homogeneous compartments

air, river, lake, saltlake, seawater, groundwater, 

lakesediment, saltlakesediment, seasediment, 

urban soil, natural soil, agricultural soil

239 regions

189 countries & 50 seas/oceans
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Main features
Fate module

Distribution parameters differentiated per 
country/territory or sea w.r.t geographic 
features, hydrology, and climate

Regions interconnected by atmospheric and 
aquatic flows

Specific equations for air and water transport 
between countries and/or seas

Distribution equations solved by matrix 
inversion

matrix dimension 30003000
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Main features
Intake module

Human intake based on intake of chemicals 

through several routes

 food (dairy, meat, root crops, leaf crops, fresh 

water fish, seafish)

drinking water

 inhalation

 Intake parameters differentiated per country 

w.r.t. population density, body weight and 

food/drinking water consumption
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Main features
Effect module

Metal-specific equations for speciation in 

fresh and marine water

Effect modelling differentiated w.r.t. regional 

sensitivity and relationship between toxic 

threshold values and regional background 

concentrations

Several impact categories

rivertox, laketox, saltlaketox, seawatertox, soiltox, 

humantox (carc/non-carc)
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Results for nitrobenzene
Range of results
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Results for nitrobenzene
Range of results

human toxicity
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Results for nitrobenzene
Relevance of range of results
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Does regional differentiation matter?

Spatial differentiated CFs differ by many 

orders of magnitude

especially for releases to soil and fresh water

CFs may be more than 95% wrong

 for up to 40% of the world’s emissions
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Thank you!

Publication in Science of the Total 

Environment, forthcoming

Model, data and description available soon at 

http://cml.leiden.edu/


