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The Case of North America 

Will only consider 
Canada and USA 
in this talk 



Intensive and Extensive Agriculture 
• Intensive :  Large amounts of labor and 

capital relative to land area to maximize 
production and economic returns 

• Extensive:  Small amounts of labor and 
capital 

 

Atypical example of intensive---
converted residential swimming 
pool  in Mesa, Arizona 
(gardenpool.org) 



Intensive and Extensive Agriculture 

• Intensive :  Large amounts of labor and capital 
relative to land area to maximize production and 
economic returns 

• Extensive:  Small amounts of labor and capital 

 

• North America:  Mechanization and technology 
used to achieve intensive 

– Insufficient rainfall (and no irrigation) or cold in 
some areas do not allow intensive 



USA Agriculture is Very Diverse 







Feeding the World in 2050 

• Need to double production 

– Reduce hunger and malnutrition 

– Population grows from 7 to 9 billion 

– Changing diets  



Feeding the World in 2050 

• Need to double production 

– Reduce hunger and malnutrition 

– Population grows from 7 to 9 billion 

– Changing diets  

• Most good land is already used 

– Urbanization, salinization, erosion, etc. 

• Must increase productivity 







Feeding the World in 2050 

• Need to double production 

– Reduce hunger and malnutrition 

– Population grows from 7 to 9 billion 

– Changing diets  

• Most good land is already used 

– Urbanization, salinization, erosion, etc. 

• Must increase productivity 

• Economic, environmental, and social 
sustainability needed 



North America Supplies Food 

• Contemporary agriculture in Canada and the 
USA greatly benefits from technological 
innovations 

• A USA farmer supplies food for 144 people in 
the USA and abroad 

• Increasing emphasis on “specialty crops” 



Non-Food Plant Agriculture 

• Animal feed 

–High animal consumption in North America 

– Increasing animal consumption elsewhere 

• Fiber 

• Fuel 

–Corn for ethanol 

 





Corn for Fuel Controversial 

• Some feel diverts from food and feed 
production 

• May plateau or decrease 

–Cellulosic ethanol production 

– “Blend wall” 

– Lower petroleum prices  

• Due to fracking? 
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Advanced Agricultural Mechanization Technologies 
Aid Agricultural Productivity and Efficiency 

• Allow tasks to be performed with limited labor 

• Increases amount and quality 

– Better processes 
• e.g., harvesters have less loss and damage 

– Better agriculture 
• e.g., better seedbeds, precision agriculture 

– Better timeliness 
• e.g., harvest at peak quantity and quality 

• e.g., multiple crops or long season cultivars 



High standard-of-living and social support system 
(e.g., crop insurance) allow long-term view 

 
Sustainability is in the farmers’ interests  
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Innovation Promoted by North 
American Conditions 

• Agricultural equipment industry 
– Diverse, strong existing firms 
– Experienced and educated personnel 
– Competitive international marketplace 

• Supporting environment 
– Strong supplier base 
– Automotive industries to share technologies 
– Developments and intellectual ecosystem in 

computers and electronics 
– Agriculture Canada, U.S. Department of Agriculture, 

land-grant and other universities 
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Innovation Promoted by North 
American Conditions 

• Large and diverse agriculture 

– Canada 70 million hectares 

– USA cropland 160 million hectares 

– USA grazing 250 million hectares 

• Diverse climate, soils, crops, production 
systems 

• Technology development opportunities 

• Enough market for niche products 



Some Mechanization Trends 



Larger-Scale Integration 

• Similar to networks, “the cloud”, etc., in 
other economic sectors 

 

“task—machine—machine systems—worksite—
customer value chain—broader societal value chain”   
---  John Reid 

“…there still is a strong focus on bigger more 
powerful equipment that is smarter and more 
efficient. … the connectivity … is impressive for 
management and control. “   ---   John Posselius 



Larger-Scale Integration 

Examples: 

• ISO 11783 (ISOBUS) 

• Telematics 

• Monsanto purchasing Precision Planting 

• DuPont Pioneer – John Deere collaboration 

• AGCO – Apparco joint venture 
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Some Other Technology Trends 

• UAV’s 

– Farmers control data 

– Problem:  Regulatory 
issues 

• Mechanical weeding 

• Irrigation control 

• Manufacturing 
innovation 



One website’s perception of the “most advanced 
agricultural technologies employed today” for farmers 

• Tractors on autopilot (automated guidance of tractors and other equipment) 

• Swath control and variable rate technology (precision agriculture application of 
inputs) 

• Your tractor is calling (telematics—communication to other equipment, farmers, 
etc.) 

• Your cow is calling too (tracking of individual animals) 

• Irrigate via smartphone (monitoring and controlling irrigation systems) 

• Sensing how your crop is feeling (optical crop sensing) 

• Field documentation (yield and other maps) 

• Biotechnology (breeding for pest, pesticide, drought, nutrient deficiency 
tolerance) 

• Don’t forget to flush (manure handling and application control) 

• Ultrasounds and more for livestock (improved veterinary technologies) 

• There’s an app for that (applications on cell phones for management and control) 

• Smile for the camera (machine vision for machines, fields, and animals) 

From  www.farmmangement.pro  --- parenthetical comments mine  



Charlie O’Brien (in training his Association of 
Equipment Manufacturers staff), uses slides of 

current technologies which I summarize as… 

• Precision agriculture and its component 
technologies (guidance, mapping, VRT, etc.) 

• Agricultural automation and robotics 

• Drones 

• Telematics and machine-to-machine 
communications 

• Connected farm 

• Big data and data ownership 



But he also identifies challenges for the farmer 
• Farm input costs 
• Limited land and water resources 
• Operations scattered or spread out 
• Climate volatility 
• Labor pool is less skilled and available 
• Regulations and reporting 
• Connecting stationary farm assets 
• Mixed fleets 
• Capital investments increasing 
• Global market 
• More partners and service providers 
• Uptime and continuous operation 
• Keeping up with technology 



But biggest current challenge is lower commodity prices 
(Corn price shown below) 

“And then there are the farmers who stopped buying tractors when corn and 
soybean prices fell into the furrows. The $8 corn of the ethanol boom is now under 
$4 a bushel. The harvest this year and last was epic, but just like in oil, too much is 
not always a good thing. For the firms doing Agriculture related work, especially in 
the Midwest, times are tough. “  todaysmachining world.com    12 Nov 2014 



Plots look OK, but there is a drop in USA large equipment sales                       (AEM) 



But there is optimism.  Another O’Brien 
(AEM) article can be summarized as … 

• The underlying fundamentals are strong.  An 
increasing population needs to eat. 

• The farmers’ debt-to-asset and debt-to-equity ratios 
are near post-1970 lows. 

• The need for productivity gains to meet food 
demand are never-ending. 

• There is limited new land available, productivity of 
existing land must be increased. 

• Innovation is driving the production of big data 
which must be handled by equipment. 



Given the size of North America and the diversity 
within it, it is difficult to generalize, but … 

• It is recognized that food, feed, fiber, and fuel 
production must be increased and performed 
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Given the size of North America and the diversity 
within it, it is difficult to generalize, but … 

• It is recognized that food, feed, fiber, and fuel 
production must be increased and performed in an 
economically, environmentally, and socially 
sustainable manner to meet the world’s needs. 

• North America will contribute with highly productive 
and efficient intensive agriculture through the 
effective use of intelligent mechanization. 

• Innovation in agricultural mechanization is ongoing in 
such areas as precision agriculture, robotics, 
integrated systems, and advanced manufacturing. 

• The need for innovation and efficiency in continuing 
to advance a productive and sustainable agriculture is 
widely recognized in the private and public sectors. 
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