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Why? Land use change main threat to biodiversity – agriculture main land 
use change.

Chaudhary and Brooks (CB) method

• Builds on UNEP-SETAC working group

• Recommended by Food Agriculture Organization
• Characterisation Factors available in LCA software

Question: 

1. What is it?

2. How is it implemented with existing LCA agricultural data sets?

3. What is the potential to develop it further?

Introduction



• 14 types of biomes used to define the ecoregions

• 867 distinct units of these 14 types of biome for the terrestrial world

Ecoregions and land use types



• Species Area Relationship 
(SAR) is an empirical 
relationship which relates 
the amount of land to the 
number of species 
supported. 

• Maps of land use change 
compared to the reference 
state are used to calculate 
the Potential Disappeared 
Species which is modified 
further by a vulnerability 
score. 

What is the CB method? 



• Assumption that land can regenerate to a reference state over time 
–slope of line to regenerate actually more in the order of 1:100

• Impact a function of change in ecosystem quality by the time to 
regenerate ie ∆Q*∆t

Land use impact – and importance of time 

Occupation – like 
transformation but 
limited to the period of 
use – which will be 
relatively small when 
expressed in terms of 
time for a yield

Transformation –function of 
∆Q  for a particular change in 
land use and the time to 
return to the reference state



Maths... 
Species lost a function of the 
habitat area available, species 
affinity (h) for the habitat 
divided by original habitat 
area – then expressed using 
the species area curve (z)

CF occupation a function of 
how common the habitat 
area (a) is and its proportion 
in the land area converted (p)

CF transformation then 
occupation by the time to 
regenerate (t)



Ecoregions



• Per unit of area

• Cape York pasture appears to 
have a lower Potentially 
Disappeared Fraction of 
Species (PDF)

• There is very large uncertainty 
in the characterisation factors 
which means that the 
comparison is not significantly 
different – ie Cape York range 
falls within the range of 
Darling Downs. 

AREA, same land use type, different ecoregions



• Per YIELD of beef meat

• Cape York appears to 
have the greater PDF 
due to greater land area 
needed for the same 
output

• Limitations for uncertainty 
for the comparison remain.

YIELD, same land use type, different ecoregions



• AREA 

• Crops has a bigger PDF 
than and area of pasture 
in the same ecoregion. 

• Limitations for uncertainty 
for the comparison remain.

AREA, same ecoregion, different land use type

crop crop crop



• NUTRIENT RICH FOOD – 
adequate intake (NRF-ai) 
(Ridoutt 2021)

• Beef appears to be double 
– but difference much less 
than area use due to 
higher nutrient value of 
meat.

• Limitations for uncertainty 
for the comparison remain.

FUNCTIONAL UNIT, same ecoregion, different land 
use type 

g/serve NRF-ai/serve NRF-ai/kg kg/NRF-ai ha/kg ha/NRF-ai

Chickpeas, canned, drained 150 0.105 0.700 1.43 0.00313 0.00448

Beef, diced, lean, raw 95 0.134 1.4105 0.709 0.0203 0.0144



• Allocation for chickpeas?

• In most crop rotations, chickpeas are grown to support the main 
crop, which is wheat. 

• Provide N which increases the yield for wheat

Allocation…. 
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• Review data sets in AusAgLCI for occupation and transformation

• Reduce uncertainty 
• High because uses 14 biomes for the whole world – even through 

there are 804 ecoregions. For example, the CF for the biome of 
‘Tropical and Subtropical Grasslands, Savannas and Shrubland’, which 
is a main biome in the Cape York ecoregion, is calculated as part of 
the same biome for large parts of Africa and South America. 

• Biodiversity Habitat Index (Hoskins, Harwood et al. 2020) has a similar 
conceptual basis (species area curve) but much greater resolution and 
lower uncertainty (in the order of +-20%).

• Focus on affinity and calculation of how unique a land area (considers 
interconnectivity between locations) - building blocks of both 
indicators (but different conceptual model for expressing it).

Next steps



1 km2 grid for globe – can be downscaled to farm 
level



Uncertainty in key parameters low and can be 
compared and update Chaudhary and Brooks
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