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A stunningly successful strategy for productivity In the developed world, we’ve been stunningly successful in 
driving at productivity and efficiency 



Heavy fossil inputs, limited accounting of burdens, focus 

on local yield maxima, critical resources degrading 

We have achieved a major human milestone: 

global caloric per capita sufficiency… 
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Libya (10000+)
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Cameroon (40)
Yemen (12)

Haiti (5), Egypt (3),
Cote d'Ivoire (1) Somalia (5)

Somalia (5)

India (4)

Mauritania (2)

Sudan (3) Tunisia (1)

India (1),
Sudan (1)

Mozambique (13)
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Iraq (29), Bahrain (31)

Syria (900+)

Uganda (5)

Burundi (1)

Agriculture as a means to peace and security:  
Patterns of civil instability overlaid with the food price index 

New England Complex Systems Institute, 2012 



Foley et al. 2011 

In a system that by any assessment is not balanced with resources 
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In a world where we produce enough food for everyone 

(estimated global calories per capita),  

Status of human food and nutritional security?  

 = HUNGER Deficiency 

in  

≥ 0.83 billion underweight 

 = OVERCONSUMPTION Excess of  

calories 

≥ 1.1 billion overweight 

calories + protein  

 = MICRONUTRIENT 

 DEFICIENCY 
Deficiency 

in  

vitamins & minerals  

2 – 3.5 billion 

malnourished  

Source: World Watch Paper 

150, 2000 

Acknowledgment: AVRDC 

Maximizing productivity does not equate to food security 



 

So what are we doing about all 

this? 

 

What are roles coops can play? 
Producer-driven sustainability initiatives 

develop/affirm ownership of 

commitment, authority, producers’ 

priority and knowledge managing a 

unique operation for all inputs and 

outputs; producers are full partners  

but they manage a farm, not  

a supply chain; both approaches 

essential and reciprocal 

 

 

 

The alternative? 

“Why would I go out to my woodpile and get out 

my stick and hand it to you so you can beat 

me with it?” 

 



Beyond accounting: a knowledge base that is 

sufficient to assess  tradeoffs, capture synergies 

and efficiencies towards sustainable 

management of productive landscapes and 

communities   





What will we call the boundaries of  
Safe(r) operating spaces for food systems? 

Science 2012 And how will we nest scales effectively and efficiently? 



Developed in collaboration with University of Minnesota, 
Global Landscapes Initiative 

Can we drive our systems into safer space? 



Why should coops care about this?   

Long term survival 

Tier 1: Holistic accounting of our ag and food systems 

Tier 2: The greening of our ag and food systems 

Improve environmental footprint/unit output & reduce risk 

Tier 3: Toward safe(r) space for ag/food systems within 

limits 



Recommendation 1:  Integrate food security and sustainable 

agriculture into global and national policies  

Recommendation 2: Significantly raise the level of global 

investment in sustainable agriculture and food systems in the next 

decade 

Recommendation 3: Sustainably intensify agricultural production 

while reducing greenhouse gas emissions and other negative 

environmental impacts of agriculture 

Recommendation 4: Target populations and sectors that are most 

vulnerable to climate change and food insecurity  

Recommendation 5: Reshape food access and consumption 

patterns to ensure basic nutritional needs are met and to foster 

healthy and sustainable eating habits worldwide 

Recommendation 6: Reduce loss and waste in food systems, 

particularly from infrastructure, farming practices, processing, 

distribution and household habits 

Recommendation 7: Create comprehensive, shared, integrated 

information systems that encompass human and ecological 

dimensions 
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Toward Tier 3 Sustainability—Toward risk mitigation and resilience in food systems 



A future for your enterprise & 

customers? 

What is the value of agricultural information? 



Dairyfoods.com 



An alternative for coops? 
Documenting sustainability is popular,  

but complex 

• Market differentiation, based on “eco”, 
“green” and “sustainable” perceptions 

• Multiple national endeavors, driven by 
different parts of the supply chain 

• Export requirements, where the bar is raised 

• Industrial efforts, where “measurement 
equals management” 



nisa.cals.wisc.edu 



Sustainability in ag and food systems is now understood as key  

for managing risks in the future to enterprises, economies, security 

Where are the major sources of risk, and how can they be mitigated? 



Managing complex data 
streams; knowledge assets 

•Trends through time 

•Geospatially referenced data 

•Multiple scales / sources 

•Reliance on cyberinfrastructure 
to hook assets together, 
repurpose existing assets 

•Integration into numerical 
models (productivity, ecological, 
economic) 

•Output information in relevant 
formats for different user groups 



A vision for the future of coops? 

Working to create trusted information 

sharing environments across sectors, for 

collective benefit  



Areas of consensus 

• Almost everyone recognizes and supports 

improvements in agriculture that mitigate 

environmental damage and improve food 

quality and safety 

• Almost everyone supports the use of science 

and social science-based metrics in the 

determination of which choices lead to best 

outcomes 

• Almost everyone recognizes that the human 

relationship to food is profound and complex 

 



An exemplar pilot: cross-sector partners, farmers, contributed info/data 

assets, on-the-shelf apps-traceability system from diverse data sources    

Grain Distributor Farm Customer Restaurant 



Nextgen  approaches that will 
allow us to deploy disruptive 
improvements at scale?  
New tools for producers that 
manage complexity, deliver new 
insights/information to 
producers and allow reporting 



Producers 

Institutions are coming together and alliances are forming… 

…to transform these visions into reality 



A goal for agriculture in the 21st century? 

We needWe need to learn toWe  live within our means. 

“We need to learn to live well within our means”      

Chad Waukechon, Menominee Nation 


