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Seeking common understanding in 
the US land use debate

• Bridge the complex with the simple

• California’s low carbon fuel standard

• US federal renewable standard (RFS2)

• Both regulatory agencies have included indirect land use change



Some simple (but dynamic) thinking
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Tuned to FAO data

• World population projections

• Yield trends for cereal crops and oil crops

• Per capita pasture land demand trends

• Per capita cereal and oil crop demand 
trends
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What is the debt of US
renewable fuel standard?
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We modeled the effect of 
the US RFS target of 16 

billion gallons of cellulosic 
ethanol by the year 2022 

with no further growth 
beyond that



Ethanol with no future progress
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Ethanol with no future progress

Livestock and 
pasture is the 
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Ethanol with no future progress

The absurdity of 
the pessimist’s 
declaration of 

defeat for future 
yield improvement

Livestock and 
pasture is the 

BIG issue

1960                            2010                         2050

The stock of 
agricultural land



Ethanol with past yield progress

16 bgy is in the noise. 
Even the last decade’s 
progress for the past 
decade is too small to 

extrapolate for the 
future

The stock of 
agricultural land



Ethanol with past yield progress

Opportunity?

The stock of 
agricultural land



Annual carbon flows



Cumulative carbon effect
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Insights

Timing is everything...even if technology advances 
offer the potential to meet food and fuel demands, 
the dynamics of the rate of yield improvement 
relative to the rate of growth in demand for fuel and 
food and feed



Insights

If we do not address other failings in the agriculture 
system, no amount of technology optimism will make 
biofuels or agriculture sustainable (at least as 
measured by net carbon debt)



Future directions

The model I have presented doesn’t answer questions 
as much as it frames them for further work...so, 
what’s next?



Future directions
GDP-driven demands for major 
crops and animal products

• Fertility, mortality, diet and 
food access

GDP driven general technology 
improvement (ag from 
subsistence to profitable)
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Future directions

Geographic and economic 
regions

• R&D, climate, resources, 
yield gap, more vs less 
developed countries
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...and much more



Merci beaucoup pour votre 
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