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We live on a much smaller, resource limited planet than the 

one Justin Morrill Smith lived oné.. 
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Energy or Cereal Consumption versus Income by Country 

Naylor et al., 2007. Environment 40: 30-43. Energy and income data from World 
Bank development indicators; cereal consumption data from FAOSTAT. 
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food 
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 Oil Production vs Oil Discovery  

 

Near-surface oil reserves 

Deep-water reserves, 

oil sands and shales 



Biofuels compared to what in a world with changing climate? 

Photo: Gerald Herbert/AP 

Deep water petroleum? Oil sands? ñFracò natural gas? Coal? Nuclear Power? 

Deepwater Horizon drilling rig 

explosion and oil leak:  

Gulf of Mexico, April 2010 



Open pit mining and extraction of 

tar sands, Alberta, Canada 

(photos: Suncor Energy) 

San Onofre nuclear plant, 

California 

What is your choice for a 

transition energy source to 

renewable, carbon-free energy? 



Food Security as a Metaphor 

ÅComplex goal tightly linked to health, poverty, equity, 
political stability, quality of life, environmental quality 
and natural resource conservation 

  



What is Food Security? 

ÅWhen all people at all times have 
physical and economic access to 
sufficient food to meet their dietary 
needs for a productive and healthy life 
(USAID, FAO, WHO) 

ïAvailability (sufficient quantity and quality) 

ïAccess (affordability, functioning markets) 

ïSafety and sanitation 

ïStability (avoid ñfeast and famineò cycles) 



Food Security as a Metaphor 

ÅComplex goal tightly linked to health, poverty, 
equity, political stability, quality of life, 
environmental quality and natural resource 
conservation 

ÅRequires ñall of scienceò to adequately address it  

ÅWhile producing enough food is a key 
component, it is ñnecessary but not sufficientò to 
achieve food security at local to global levels 

ÅTime-bound challenge -- solutions need to be 
forthcoming within next 10-20 years, assuming 
time required for extension and adoption, 
requires rigorous prioritization 



ñAll of Scienceò 

ÅInterdisciplinary, systems-oriented, 

integrative, basic and applied 

ÅBiophysical, medical, and social sciences 

ÅInformation technology, computer science 

ÅEducation, capacity building, technology 

transfer 

ÅImproved capacity for research 

prioritization at global, national, and 

university levels 



Brave New World Since 2007 

ÅRapid, sustained economic growth in the most 
populous developing countries 

ÅRapid rise in petroleum prices 

ÅConvergence of energy and agriculture 

ÅFalling supply relative to demand for staple food 
prices 



Urban-industrial expansion onto prime farmland at the periphery 

of Kunming (+6 million), the capital of Yunnan Province, China,  

Photo: K.G. Cassman 



Clearing virgin rain forest in Brazil: powerful +feedback to GHG emissions 

Photo: K.G. Cassman 



15 April 2011 Food Security and Environment 17 Slash and burn cropping systems on hillsides in Sumatra, Indonesia 


