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YouTube screen grab shows former FARC senior commander Ivan Marquez, left, and fugitive 
rebel, Jesus Santrich, announcing the resumption of armed revolt in Colombia. Getty Images
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Smith, R.A. and Alexander, R.B., 2000. 
Sources of Nutrients in the Nation's 
Watersheds. US Geological Survey.

Animal Population density

Crop Percent of Land

Contributions (percentage) of 
animal agriculture to nutrient 
export from hydrologic cataloging 
units in the conterminous US.

https://worldmapper.org



Dianchi Lake in Yunnan province 
turns green every year through the 
process of eutrophication. 
Photograph: Robert Wyatt/Alamy
https://www.theguardian.com



Topsoil pile about 11 
stories high
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‘Everyone is welcome. Everyone is needed’: Greta Thunberg photographed in her home city, 
Stockholm, March 2019. Photograph: Michael Campanella/The Guardian
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7 Ideas for Affecting Change

… and a “caution”



Sudden losses to food production (that is, shocks) and their consequences across land and sea 
pose cumulative threats to global sustainability. 

Critically, shock frequency has increased through time on land and sea at a global scale. 

Geopolitical and extreme-weather events were the main shock drivers identified, but with 
considerable differences across sectors. 
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2011 Tropical Storm Lee
Extreme events are activating legacy  nutrient sources that 

were once high and dry



Mehlich-3 soil P (mg/kg)
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Contributing area a small storm
only 0.4% of watershed was likely generating runoff and P loss



Mehlich-3 soil P (mg/kg)
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The contributing area for Lee was larger
as much as 28% of the watershed generated runoff and P loss 



P loss from Tropical Storm Lee was 
profound

Lee contributed significantly to 2011 and decadal P loss

Lee 

2011 

2007-2016 

Tropical Storm Lee accounted for 63% 
of the P loss in 2011.

Tropical Storm Lee accounted for 21% 
of the P loss over the past decade.
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ACTION ITEM: National and International Action 
Plans with Detailed Logistic Response



Who chooses what to grow?
“A nationwide systems analysis is needed 
across agriculture to assess where the most 
water-efficient crops are being grown in each 
region. 

If that analysis concludes that certain crops 
are performing inefficiently, what infrastructure 
needs to be developed, and what social shifts 
need to occur for improvement?”

Entrepreneurial agriculture is not altruistic, is 
doing little to achieve sustainability, and will 
have a tough time adapting to climate change 
under the “invisible hand.”



We expect our land (soil) to provide: 
1. Primary Productivity
2. Water purification and regulation
3. Carbon Storage and Regulation
4. Provision of Habitat for Biodiversity
5. Cycling and provision of nutrients, especially 

nutrient renovation

All soils can perform all five functions, but 
some soils are better at supplying selective 
functions. 

Functional Land Management: 
A framework for policy implementation
Meet demands by incentivizing land use 
and soil management practices that 
selectively augment specific soil functions, 
where required.

Schulte, R. P., Creamer, R. E., Donnellan, T., Farrelly, N., Fealy, R., O’Donoghue, C., & O’hUallachain, D. 
(2014). Functional land management: A framework for managing soil-based ecosystem services for the 
sustainable intensification of agriculture. Environmental Science & Policy, 38, 45-58.

3. Functional Land Use Management can Guide 
Reshaping Agriculture



http://www.economist.com/blogs/freeexchange/2015/04/land-value-tax



Property values between counties across the 
continental United States

Just a handful of counties 
account for the vast 
majority of property 
values in the U.S.

(Max Galka/Metrocosm)



 “Unequal distribution of wealth inevitably 
transforms popular government into despotism. 
This is not a thing of the far future. It has already 
begun in the United States, and is proceeding 
rapidly before our very eyes.” – HG, 1880

 George suggested to tax the value of land - not 
the improvements
 prevents high land rents, hoarding, etc.
 distribute the proceeds to the poor, or use 

them for infrastructure and other public 
improvements.

 breaks down inequalities in wealth



Is the 4 year
college model
right??

Can we achieve 
an educated, 
empathetic, 
creative, 
responsible  
society via other 
models?

https://www.collegedata.com/en/pay-your-way/college-sticker-shock/



Reinvent 
Higher 

Education

https://www.education.ie/en/the-education-system/



 Global 2 year colleges? 
 Students earn certificates: 

100 cr hours
 Credit hours used to certify 

someone to manage land as a 
farmer, rancher, etc.

 Credit hours meet basic 
requirements for entry level 
positions in federal gov’t

 Qualifies one for subsidies 
(e.g. GLAS payments in IRE) That’s downright Un-American!



 Goal: Change Human 
Behavior and Perception of 
land/food/ecosystem.
 SOIL HEALTH initiative???



New York Times business reporter Charles 
Duhigg, “The Power of Habit: Why We Do 
What We Do in Life and Business”



Start with children….



https://www.ft.com/content/9606face-8605-11e9-97ea-05ac2431f453



USA - EU Comparison
• EU Common Agricultural Policy (CAP) direct payments in 

2017 provided:
– UK with €3.0 billion, 
– RoI €1.2 billion, 
– Sweden €686 million, and 
– Finland €523 million

• In total, the European Union supported agriculture in 2016 
with €38.5 billion in direct payments and €12.6 billion in 
rural development financial support. 

• USA farmers in 2017 received total subsidies valued at 
€16.2 billion ($18.2 billion). 
– Pennsylvania in 2017 provided €88 million ($101 million) in 

farmer subsidies.







Concentrated 
wealth in the 
agricultural sector

Percentage of sales 
earned by the 4 
largest companies in 
their respective 
industries.

Consolidation

https://www.pewtrusts.org/en/research-and-analysis/fact-sheets/2012/07/18/how-corporate-control-squeezes-out-small-farms



Consolidation linked to International Trade

$$
Economies of Scale

Increasingly competitive international trade



U.S. Agriculture Secretary 
Sonny Perdue told reporters 
following an appearance at 
the World Dairy Expo in 
Madison that it’s getting 
harder for farmers to get by 
on milking smaller herds. 
“In America, the big get 
bigger and the small go 
out,” Perdue said. “I don’t 
think in America we, for any 
small business, we have a 
guaranteed income or 
guaranteed profitability.”

White nationalist rally in Charlottesville, Virginia on Aug. 12, 2017. Nationalists were 
holding a rally to protest plans by the city of Charlottesville to remove a statue of 
Confederate Gen. Robert E. Lee. Ryan M. Kelly / The Daily Progress via AP
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