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A reminder of the characterization factor
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With: 

Ái the substance

Án the emission compartment

Ám the exposure pathway

Potential impact Effect Fate and

exposure

Emitted mass

(Hertwich et al., 2002)

Characterization factor (CF)



Why spatial differentiation?

ÁHuman toxicity impacts are considered local/regional

ÁFate and exposure parameters change with regions

ÁUsing a non-spatial model could result in additional uncertainties of 

2 to 3 orders of magnitude (Pennington et al., 2005)
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Importance of evaluating them within a specific regionalisation.

What is the level of spatial differentiation that is needed?
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Why spatial differentiation?

LUCAS (Toffoletto et al., 2007) was developed from the 

necessity to have location-specific characterization factors

Statistics Canada, 2006 

Natural Resources Canada, 2006

Spatial differentiation could reduce the uncertainty of 

characterization factors



Objective

Determine the relevance of spatial differentiation 

and the optimal regional scale when assessing 

human health impacts in LCIA
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How to assess spatial variability?

7

Assessment of spatial 

variability of CFs

Model selection 

Data collection 

Choice of spatial resolutions

Creation of Canadian models

Calculation of spatial CFs



Model selection  
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ÁDemographic(population, productioné)

ÁMeteorological(precipitation, air advectioné)

ÁGeographic (water areasé)

ÁHydrological(water depth, water flow ratesé)

Fate/Exposure parameters for Canada 

ÁStatistics Canada

ÁEnvironment Canada

ÁNatural Resources Canada

ÁAtlas Canada

ÁAgriculture Canada

ÁHydrology of Canada

ÁFAO

References used for data collection

Geographic 

Information 

System (GIS) 

ArcGIS

Software used



Fate and exposure parameters for Canada
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Animal production-Bovine (FAO)

Direction of flow (Natural Resources Canada) Air advection (Natural Resources Canada)

Population distribution (Natural Resources Canada)


