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The three limiting factors of terrestrial ecosystems
1. Plant-Available Nutrients
2. Water (too much as well as too little)
3. Sunlight

Slide adapted from Jeff Silvertooth
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2013 

1.Processed Vegetables, $240m 

2. Cotton, $219m

3.Dairy products, $146m

4.Fresh Vegetables, $134m

5.Beef and veal, $81m

U.S. Department of Agriculture Foreign Agricultural Service

$0

$50

$100

$150

$200

$250

$300

‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12 ‘13

Other Plant
Products

Processed 
Vegetables

Cotton

Dairy 
Products

Fresh Vegetables

Beef and Veal

Trends in AZ Ag Commodity Exports: cash receipts 

FY

$M



TECHNICAL
• Definition: clear, predictable, repeated 

and so easily identified from past 
experience

• Solutions: clear; predictable; repeated, 
common; can be bought often “off the 
shelf”; quick. 

• Leaders of work: Those with positional 
authority, experts using existing 
models/strategic plans (may be 
bought as consultants)

ADAPTIVE
• Definition: no past experience, 

requires experimentation and deriving 
new knowledge.

• Solutions: cannot easily be bought 
especially as an “off the shelf” 
product; not immediately clear and/or 
obvious; long.

• Leaders of work: Those whom the 
problem affects; may or may not have 
positional authority; may become 
“experts” but no existing models or 
strategic plans (consultants often 
useless only used as a tool)

THE TWO TYPES OF CHALLENGES 



Markets



2009: 1.8B out of 6.8B = 26%
2020: 3.2B out of 7.5B = 43%
2030: 4.9B out of 8.2B= 60%

OECD DEVELOPMENT CENTRE: THE EMERGING MIDDLE CLASS
IN DEVELOPING COUNTRIES. Homi Kharas. January 2010. Working Paper No. 285

The world’s increasing middle class

College of Agriculture and Life Sciences – Office of the Vice President and 
Dean.
The University of Arizona, Tucson, Arizona





Specialty crops account for one-third of all US crop value

– Grown on only 1% of total cropland
– 76% land is irrigated, compared to 6% for all crops
–high investment, high value

• 98% farms are family businesses or partnerships
• 94% farms under 1,000 acres

Per Capita Consumption (Lbs.)
1980 1990 2000 2013 % Change

All fresh fruit 88.4 92.0 101.2 110.5 25.0%
All fresh vegetables 113.0 147.1 174.5 169.8 50.3%

Source:
Tom Stenzel
President & CEO
United Fresh Produce Association



Exporting water?
• Water as an economic resource
• Water as a geopolitical tool (like oil)
• Direct and indirect water  (like carbon)

• 2007: Intel & TI 
used 11B gallons 
of water to 
produce silicon 
chips 

• A single 300-
millimeter wafer 
requires 
~2,000gal. of 
water

• 11/14 of the 
worlds largest 
semiconductor 
factories are 
located in the 
water-stressed 
Asia-Pacific 
region



http://www.wsj.com/articles/SB10007111583511843695404581067903126039290



Interdependence
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• NAFTA 21 years old: quadrupled US-MEX trade
• US MEX boarder is the most economically 

dynamic region of both countries.
• “Made in Mexico” products are, on average, 

40% made in the US (“Made in Canada”: 25%).
• AZ-MEX trade has not kept pace with other 

boarder states.
• Fresh produce hardest hit: historically 1/2 of 

trade and today 1/3 of trade.
• 21st Century Economic trend: Rise of global 

middle class, rise of global supply chain, rise of 
internet trade.



…most people think that the future of the world will be 
defined by globalization, but the truth is that 
technology matters more.

Peter Thiel (Paypal founder; Facebook angel investor)





Knowledge Economy growth depends on information quantity, quality, 
and accessibility.
• Greater reliance on intellectual capabilities than on physical inputs 

or natural resources. 
• Products and services based on knowledge-intensive activities 

further contributing to an accelerated pace of technical and 
scientific advance.

• More and more rapid creative disruption (incessant product and 
process innovation with new production units replacing outdated 
ones).

• New industry emergence. 
• Wage and high-quality job inequality.









http://www.bizjournals.com/phoenix/blog/business/2015/11/study-arizona-a-top-destination-for-businesses.html
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Okinawan Mediterranean
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Agriculture



Agribusiness



Food



GMO



Biotechnology



Water



Student Debt



Cancer



Bioeconomy



United Nations Water

• Water scarcity affects almost half of the world’s population
• By 2030, 47 percent of the population will be living in areas 

of high water stress.
• Humans are over-consuming water: ~3.5 Earths are needed 

for the global population if consuming at the rates of the 
average European or North American.
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Markets
• “One marketing campaign away”
• Public short memory
• It’s all about moms—safety trumps all
• A crisis or business opportunity
• Politics



Marketing

Making people aware of what we do and making sure we are available  
to do it for as many of them as possible.

Every contact, communication and experience that people have with 
us. 

Marketing is NOT about buzz and hype.

Answering the phone; sending an email; every time someone uses the 
organization; every time a company or customer visits;  every time a 
journalist visits;  every website;  every “error”;  every interaction ………. 
is marketing.

Marketing isn’t important so that we “win at business”; marketing is 
critical because our use of water makes a difference to people and is 
a critical component of the state’s success. 



WATER Marketing, Communications and Brand Management

• Is water a major focus of marketing, communications and brand 
management? 

• Maintain image collections that capture marketable messages and makes 
them available via our digital asset management system

• Approved logos or “marques”, brand alignment
• Develop marketing plans around water
• Maintain “Yuma Water” promotional items for distribution; connect with 

toursism image (think: Israel greening the desert)
• Coordination with other stakeholder groups: is urban really the “enemy”?
• Yuma water brand management team for user experience and quality 

assurance
• Take advantage of comparison with the neighbors.



• Engaged in theoretical to practical
• Can take risks
• Need to leave our agenda behind and have been given the privilege to continually learn
• Must expect only the best—must not be a place to hide out because industry has 

expectations on outputs and outcomes. It should be extremely hard to get and keep a 
job with us.

• 90% of today’s scientific paradigm is wrong—we just don’t know which 90%
• Educate a workforce for water management
• Help to make the case as a trusted source of data
• Long view: if CALS’ hadn’t been doing what it was doing—even when not especially 

popular—then we wouldn’t have the local data.
• Local data is invaluable
• Cannot and should not carry a political load.
• Need to have UA CALS’ faculty in the national spotlight



http://coloradopeakpolitics.com/2012/12/12/turnout-matters/

‘08; 18%
‘12; 5%

http://www.arizonafuture.org/assets/docs/vision_2025_arizona_comes_of_age.pdf

http://www.centrl.org/
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