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...where my passion lies 

an ethical perspective 

and a systems view 



...narrow beginnings 



...an expanded view  



...sustainable agriculture 



...and ultimately back to the land 



...the ceteris paribus experiment 

a 

 

 

 

 

Changing one variable at a time 

(biofuels) means freezing the rest 

of the agricultural system  



...free of ceteris paribus 

“Why, then, the world's mine 

oyster” 

William Shakespeare 



...I can look anywhere for change 

pasture for 

livestock is the 

LARGEST  human 

use of land on the planet 



Livestock data 

Cattle 

Sheep 

Goats 



Data processing 

FAO census data 

3 min x 3 min 
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Data processing 

FAO census data 

3 min x 3 min 

Ramankutty pasture 5 

min x 5 min 

≦10 

head 

per ha 

each 

animal 

type 

Remove CAFOs and 

mixed systems 

≦2 

AU 

per ha 

for  ∑ 

cows, 

goats, 

sheep 



FAO cattle distribution 



Cattle redistributed on pastureland  



FAO sheep distribution 



Sheep redistributed on pastureland 



FAO goat distribution 



Goats redistributed on pastureland 



Total cattle vs AU cutoff 

Total cattle at AU cutoff of 2 is 

435 million versus 400 million 

estimated on grazing-only 

systems according the Steinfeld 

2006 (Livestock’s long shadow) 



Yield gap analysis 

Glass half empty or half full? 

 

 

 



Yield gap analysis 

Glass half empty or half full? 

 

 

How far from the top are we? 



Closing gaps is deliberately 

and holistically dynamic 



Grading pasture on a curve 



Cumulative land area 

ranked from lowest to 

highest performance 



Animals per  

hectare 



The empty part of 

the glass 





Climate space 



Increasing temp (GDD5) 
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Each bin contains ~ equal area 



Climate bins in geographic space 



Livestock in geographic space 



Livestock in climate space 

An average animal density of 0.22 

animal unit equivalents per 

hectare. Drier and cooler regions 

have the lowest densities 



Livestock in climate space 

Only 57% of the land designated 

as pasture is acturally occupied. 

Some bins have occupied 

fractions of less than 0.20. No 

obvious pattern 





Livestock 

the shape of things 

Maize 



Adding it all up 

Aggregate livestock intensification 

potential of 2.2 to 

3.75x 
increase 

Billions of AUs 



Compare that to maize 

Aggregate maize intensification 

potential of 1.5 to 1.7-

fold increase 

Billions of tons 



Uncertainties and ambiguities in data 

100-1,000?  

AU/ha 
2-3?  

AU/ha 

Effect of max animal density 



Uncertainties and ambiguities in data 
Occupied only All pasture 



Uncertainties and ambiguities in data 
Occupied only All pasture 

2x to 3x 



Cattle on occupied land 



Sheep on occupied land 



Goats on occupied land 



Closing thoughts 

Can cows make room for cars? 



Can cows make room for cars? 

A particular example of the 

broader question “Is 

the world 

full?” 



Can cows make room for cars? 
Pastured livestock Maize 



Foley et al (2011): potential 

58% improvement.  

This analysis:  

200% for pasture 

systems 

Can cows make room for cars? 

Grains Pasture 



Can cows make room for cars? 

The uncertainties are 

high 
The data needs are great 

But so is the potential 



Can cows make room for cars? 

Mixed crop livestock sytems are 

an UNTAPPED 

opportunity we need to 

explore 



Can cows make room for cars? 

An imperative from an an 

ethical perspective 

and a systems view to 

look 


