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Feeding the World

From Problem to Challenge to Opportunity





Our Challenge

• By 2050 world population predicted to surpass 9.5 billion 
– Of  which more than 8 billion will live in the developing world and 

have a disproportionate increase in income per capita

• The FAO estimates to fulfill demand: 
– 1.1% increase in milk production per year

– 1.2-percent increase in meat production per year



Our Challenge

• Increased competition for resources

• Need to “produce more, using less”

• Sustainability is a balance of: 
– environmental responsibility

– economic viability 

– social acceptability 

• In developing regions, food security is paramount



Our Challenge

• Within the developed world, environmental impacts are 
arguably the greatest concern 

• Land, water and energy are three major limiting resources 
to increasing future food production



Our Challenge

• Modern livestock production systems sometimes are 
perceived as environmentally unfavorable

• However, productivity gains over time have improved 
resource use within livestock production 

• Between 1977 and 2007, the U.S. beef  industry reduced 
– feed use 19%

– land use by 33%

– water use by 12% 

– GHG emission by 16%



Our Challenge

• The trends are not the answer!

• Researchers have concluded that land use is greater in 
grass-fed beef  production systems

• Capper reported a 302% increase in water use and 68% 
increase in GHG emissions per kilogram of  beef  in grass-
fed compared to feedlot finishing systems



Our Challenge

• Going Meat-less isn’t the answer either!

• The average American consumes 167 pounds of  meat per year
– U.S. EPA reports that meat production in the United States contributes 3.3% to 

national GHG emissions

• Withdrawal from meat consumption would cut production by one-
seventh, if  every one of  the 319 million Americans adopted this dietary 
change

• The annual reduction in national GHG emissions would be equal to 
less than one-half  of  one percent



Our Challenge

• In addition to increased populations and limited 
resources…

• Modern consumer trends continue to shape innovation



Our Challenge



Our Challenge



Our Challenge

• CONVENIENCE

• “The 4:30 Meal Problem”



Our Challenge

• Women in 1900 

• According to a survey at the time, a typical woman spent 44 
hours a week preparing meals and cleaning up after them

• Equates to approximately 6.5 hours per day

Bowers, Douglas, Food Review, January 1, 2000



Economic Research Service/USDA, May, 2007



From Challenge to Opportunity

“The hungry eyes of  toiling millions are turned, with mingled 
hope and fear, upon us, to see what new and better solution we 
can possibly offer of  the great problems on which their well-being 
and destiny depend.”

John Milton Gregory, March 11, 1868
Inauguration of  the Illinois Industrial University



Is this the whole story?





Carl Bosch (1874-1940)

Ammonia to nitrate, 1914
Nobel Prize in Chemistry, 1931

Fritz Haber (1868-1934)

Nobel Prize in Chemistry, 1918
-”for the synthesis of  ammonia from its elements”

Loerch, 2016



• Haber-Bosch have facilitated 
agricultural intensification

• 50% of  world’s population is 
alive because of  it

• Half  the N in our bodies is 
synthetically fixed N

• An additional 3 billion people 
by 2050 will be sustained by it

Reactive N and Grain Production

Loerch, 2016



Loerch, 2016



Measurable Impacts

• Corn, milk, beef  production, etc. 

• Food costs

• Discoveries and Commercialization

• Students

– Scientists: academia and industry

– Consultants and educators

– Food producers

Loerch, 2016















So what’s the bottom line?



• To double food production, 70% will need to come from 
new technologies

• Today we produce 1 gallon of  milk with 90% less land 
and 65% less water than 80 years ago

• To produce 13 million tons of  beef:  now vs 30 years ago
– 30% fewer animals
– 20% less feed and 15% less water
– 35% less land

Loerch, 2016

Our Charge



Our Charge

• A commitment to sound science and innovation is at the 
forefront of  feeding the world

• Critical to increase resources and opportunities for the 
scientific community to accelerate advances
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