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My Four Topics Today

1. Macro Global (Ag) Economy

2. Ag 3.0 Paradigm 

3. Technology Evolution and Industry Structure

4. Changing Production Economics



Competing in a “Flat World”

• World Used to Be Round
– Now It Is Flat 

• Primary “Flatteners: 
– Geopolitical

– Technological

– Business Strategy 

“The playing field is being leveled.”

Nandan Nilekani

CEO, Infosys Technologies

(Indian Technology Company)



Thirteen Days That Flattened the World

Date Event Trend Implication 
August 12, 1981 IBM and Microsoft Launches 

the  PC with MS-DOS 

Standardization Computers Worldwide Run Common Software 

(Eventually Windows) on Compatible Hardware 

February 10
th

, 1982 Intel 286 Chip Launched Fast Computing First Chip with Over 100 K Transistors; 2004 

Itanium Chips Have 592 M Transistors 

May 1, 1984 Michael Dell Forms           

Dell Computer 

Cheap 

Computing  

Focuses on Direct Sales of Wintel Computers;  

Millions of People Can Afford Personal Computers 

February, 1988 David Glass Named         

Wal-Mart CEO  

Supply Chaining Glass Drove the Development of the Largest Retail  

Supply Chain in the World  

November 9, 1989 Berlin Wall Falls Capitalism  2 B People Join the Global Entrepreneurial Race 

August 9
th

, 1995 Netscape Goes Public Web Surfing Browser Enabled Everyone Globally to Easily 

Access Content from Any Computer Anywhere 

June 22
nd

, 1998 IBM Launches Apache 

Software Based Web Server 

Open Sourcing “Cost of Playing” in Technology Declines; Global 

Network Standardization Begins 

December 31
st
, 1999 Y2K “Meltdown” Averted Outsourcing Crunch Timeline Resulted in Outsourcing to India; 

Started Globalization of Technology Services 

March 2
nd

, 2001 UPS Buys Mail Boxes Etc. Insourcing Little Guys Can Go Global with 3
rd

 Party SCM 

December 11
th

, 2001 China Joins the WTO Offshoring Race by U.S. Companies to Relocation Production 

to China Goes to New Level 

January 31, 2002 Global Crossing Files for 

Chapter 11 

Cheap Global 

Bandwidth 

Fiber Optic Network Built with Dot Com Cash 

Provides Others Fast, Cheap U.S. Access  

August 18
th

, 2004 Google Goes Public Informing Personalization and Ease of Finding Information  

July  12
th

, 2005 U.S. Cell Phones > Landlines Mobility FCC Reports That as of 2004 the U.S. Has More 

Cell Phones Than Landlines 

 

Technology Geopolitics Business Practices 
 



Synergistic Flattening

Geopolitics

Technology

Business Practices

Standardization

Fast Computing

Cheap Computing

Capitalism

WWW Accessibility

Outsourcing

Insourcing

Offshoring

Cheap Global 

Bandwidth

Informing

Mobility
Open Sourcing

Infrastructure

Motive

Means

Methods

Supply Chaining



What Happens in a Flat World
Goods and Services Migration

• Manufacturing Migration
– Manufacturing Is Rapidly Migrating to 

Countries with the Lowest Labor Cost 
and Highest Tax Breaks, Educational 
Incentives, and Subsidy Packages 

– China Driver; Malaysia, Thailand, Brazil, 
Ireland, Mexico, Vietnam, Eastern 
Europe Following

• Digitization & Service Migration
– All Knowledge Work Is Being Digitized 

and Significant Amounts Are Migrating 
as Well

– Interoperability, High Speed 
Connections Provide Infrastructure

– Low Labor Costs for Highly Educated 
Workers Provide the Motivation



US Economic Shift 



USA

MEXICO

BRAZIL

EU-25

RUSSIA

CHINA JAPAN

THAILAND
AFRICA

Global Economic Imbalances

MIDDLE EAST

Flow of Manufactured Goods

KOREA

Flow of Oil and Raw Materials

Flow of Money

CANADA



Macro Ag Economy:
Core Driver of  Global Ag Demand

As the Developing World Becomes More Affluent, 
Food Demand Will Grow Dramatically

Germany 375.39 Euros 

or $500.07/week 

Mongolia 41,985.85 togrogs 

or $40.02/week 

Three Billion People Consuming More Calories and More Protein!

Population – Urbanization – Income - Diets



United States Loaded Up on Debt

Corporations Levered 
Up to Buy Back Stock 

and Do LBOs

Consumers Levered Up 
to Buy Houses, Cars, 
and Big Screen TVs

Government Levered 
Up to Buy Votes

$7 Trillion $12 Trillion

$8 Trillion

During a Period of the 
Greatest Prosperity the World 
Has Ever Seen, the U.S. Built 

Up  the Greatest Debt the 
World Has Ever Seen! 



Financial Crisis

The Party Ended in Late 
2007 and the Meltdown 
Continued Through 2008



Historical Commodity Prices
November 1997 to October 2012

CORN

SOYBEANS

WHEAT

1998  1999  2000   2001   2002  2003  2004   2005  2006   2007   2008  2009  2010  2011  2012

Commodity Prices 
Fit Into Two Broad 
Periods
1. BEB&FC: Before 

Ethanol Boom 
and Financial 
Crisis 

2. AEB&FC: After 
Ethanol Boom 
and Financial 
Crisis

BEB&FC                           AEB&FC

Prices Are Higher and 
Much More Volatile



Corn Utilization Ethanol Impact 

Most of the 
Ethanol 
Demand 
Has Been 
Met with 

New 
Production

14 B

10 B 

http://www.ers.usda.gov/Briefing/corn/Gallery/gallery2009/UScornutilization.gif
http://www.ers.usda.gov/Briefing/corn/Gallery/gallery2009/UScornutilization.gif


Fed Funds Rates 1975-2014
Moral Hazard Run Amok

S&L Crisis
Dotcom 

Meltdown
Housing Bubble 

& Crash

Too Low
Too Long

Each Successive 
Overstimulation 
(at Lower Rates) 
Creates a Bigger 

Bubble!

????



Global ZIRP and $5 Trillion in Currency 

James Bullard, Federal Reserve Bank of St. Louis, October 11, 2009

How does this have a happy ending?



Central Banks Print $5T in 5 Years!

CAGR 2007-2013 %



Asset Price Manipulation
Keeping Wall Street Happy

Our “Free” Markets are Largely Dependent on 
Government “Support” (Manipulation)

QE1

QE2

QE4
QE Twist



Impact of Slowing the Presses
Huge Dollar Rally



Corn-Oil-Dollar Correlations  
Outside Capital Drives Ag

“On a daily basis, moves in 
commodities such as corn, 
soybeans, soybean oil, and 
wheat had correlations 60-

70-80% with changes in 
the value of the dollar or 
the price of crude oil….for 

example, there is over a 
90% correlation between 

the price of heating oil and 
soybean oil… “

William Lapp

Advanced Economic Solutions



Impacts of Ultra Low Interest 
Rates and Quantitative Easing

1. Asset Inflation

– Stocks, Bonds

– Housing

– Land

– Commodities

2. Speculative Bubbles

– Pushing Out the Risk 
Curve at 40 BPS

– Investment in PE, VC

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=2v976KUEkOuV-M&tbnid=CjgRioQo3Q9DlM:&ved=0CAUQjRw&url=http://moneymarketblog.blogspot.com/2013/05/the-financial-bubbles-happened-in-past-1.html&ei=cxD8U4bdC8iRyASf6oDABQ&bvm=bv.73612305,d.aWw&psig=AFQjCNFf9B9fbNrtZBJDZwyMxXcHzCcoZQ&ust=1409114604625335
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=2v976KUEkOuV-M&tbnid=CjgRioQo3Q9DlM:&ved=0CAUQjRw&url=http://moneymarketblog.blogspot.com/2013/05/the-financial-bubbles-happened-in-past-1.html&ei=cxD8U4bdC8iRyASf6oDABQ&bvm=bv.73612305,d.aWw&psig=AFQjCNFf9B9fbNrtZBJDZwyMxXcHzCcoZQ&ust=1409114604625335


The Ocean of Liquidity

What happens when we unwind this liquidity?



Potential Effects of Unwinding QE

1. Rise in Interest Rates
– Insufficient Demand to 

Maintain High Bond 
Prices

2. Deflation
– Inflated Assets Deflate 

as Interest Rates 
Increase

3. Commodity Inflation
– 7 Year of Monetary 

Stimulus Put to Work 

Deflationary Forces:
• Higher Interest Rates
• Weak Demand
• Asset Deflation

Inflationary Forces:
• Low Interest Rates
• Growing Demand
• Liquidity Unwind



Agriculture 3.0: A Paradigm Shift

Macro
•Government
•Consumers
•Globalization

Technology
•Info Tech 
•Patents/Generics
•Biotechnology

Structural 
•Input Suppliers
•Production
•Processing 
•Marketing
•Retailers



Ag 3.0: Productivity

US Average Corn Yields, 1863 to 2002



Ag 3.0:  U.S. Farm 
Consolidation Timeline

AG 1.0: Subsistence
Agriculture Was a 
Lifestyle, Not an 

Investment

AG 2.0:  Consolidation 
• Farms 

• Chemical Companies
• Seed Companies
• Fertilizer Companies
• Equipment Companies
• Ag Retail Rollups

AG 3.0: Lean & Green
Decelerating Returns to 

Scale, Focus on 
Sustainability and Value 

Creation



U.S. Farm Bifurcation



Ag 3.0: Lean & Green 
”No Molecule Wasted”

Seeds
Crop Protection

Crop Nutrition

Protein 
Production

Bioenergy

Food Processing & 
Retailing

Ag 3.0

• Optimize Rates
• Broadcast to Targeted
• Reduce Runoff, Volatilization
• 4R Practices

• Preventative to  As Needed
• Broadcast to Targeted
• Synthetics to Biopesticides

• Manure Management
• Natural Production
• No GPAs, Hormones
• Reduced Feed Waste

• More Efficient Processes
• Cheaper Feedstocks
• More Valuable Outputs
• Optimized Plant Size
• Reduced Waste

• More Efficient Processes
• Supply Chain Management
• Enhanced Food Safety
• Reduced Waste

• Best Seed
• Right Time
• Right Population
• Right Placement

Precision 
Decisions

• Holistic Management
• Metadata Management
• Efficient Decisions



What is the effect of high prices?

1. Induces New Technology into Agriculture

2. Induces New Land into Production

3. Rations Demand Among Existing Users

4. Increases Farm Income

5. Drives Input Sales – Seed, Chem, Equipment

6. Increases Ag Asset Prices

7. Stimulates Outside Investment n Agriculture

These Impacts Create Short Term Euphoria 
But Ultimately Distort Prices and Valuations



Technology and Structural Evolution

• New Paradigm: 
– Higher Value Crops

– More Expensive 
Inputs

– Higher Crop Yields

“Niche” Technologies 
Migrating from High 

Value Crops to Midwest



Yield Maximization Hierarchy

Maximizing Genetic 
Potential Seeds

Establishing Strong 
Stand of Targeted Plants

• Seed Treatments
• Selective Herbicides
• Starter Fertilizers

Maximizing Real Time 
Nutrition & Reproductive 

Efficiency

• Macro Fertilizers
• Micro Fertilizers
• PGRS
• Foliar Feeds

Managing Diseases and Insects

• Insecticides
• Fungicides
• SAR EnhancersBiologicals

Maximizing Harvestability

• Harvest Aids
• PGRs

Water Management
Quality Management
GPS/Precision Ag 
Scouting
Soil Analysis
Data Mgmt



Limitation of Traditional GMOs

Why? 
• Simple Traits (Single Gene)

• “Two Yards Off Right Tackle”
• Cavalier on Refuge



Future of Biotech 
Corn Trait Example

Input 
(Agronomic) 

Traits

Output/ 
Composition  

Traits

Metabolic 

Traits

Simple Pathway                                                                                 Complex Pathway

Simple Pathway                                                                                 Complex Pathway

Bt Insecticide Trait

Herbicide Resistance

Cellulose Enzymes

Phytase Enzyme

Nitrogen Use Efficiency

Oil Modification

Chloroplast Modification  & Plastid Development

Food

Feed

Fuel

High Lysine
Zein Storage Proteins

Modified Starch

Stacked Traits

Novel Proteins

PMPs

Drought Tolerance

Multi-herbicide Resistance



Macronutrient Tonnage Flat in U.S. 
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Rationale Targets for “Micronutrition”

1. Enhance the 
uptake of 
nutrients

2. Protect macro 
or micro 

nutrients from 
precipitation , 

leaching, or 
volatilization

3. Stimulate roots or 
shoots to take up 

more nutrients  or be 
more efficient in the 
use of that nutrient

4. Get a seed off to a 
good start by 

delivering nutrients 
and/or controlling 

diseases



MacroGain Productivity Focus

Active Exchange

Phyllosphere – Above Ground Biome

Rhizosphere – Below Ground Biome

• Plant Growth Environment 
Can Be Separated into Two 
Spheres:
• Phyllosphere, Above Ground
• Rhizosphere, Below Ground

• Non-Plant Organisms Have 
Evolved to Co-Exist and Thrive 
with Plants
• Bacteria, Fungi, Viruses

• Roles Only Now Being 
Understood:
• Nutrient Availability
• Plant Regulation
• Disease Suppression
• Interaction with Crop Genetics



Rhizosphere Overview



Phyllosphere Overview



Focus on the A, B, Cs

• Empirical, Not Mechanistic, Focus and Testing
• Interactions Poorly Understood
• Energy Balance Ignored

Phase Coexistence

Phase Transfer
Energy Efficiency

Agronomy

Biology Chemistry

Beneficials

Pests

Crops

Soils

Rhizosphere/
Soil Solution

Phyllosphere

Cultural Practices

Data Mgmt Equipment Capabilities

Seeds Fertilizers

CPCs



“Top Ten” Targets for Productivity

2

8

95

6

1

4

7

3

1. Manage Water Quality
2. Multi-Chemical and 

Surfactant Interaction
3. Micronutrient Deficiency
4. Drift & Volatilization Control
5. Enhanced Water Infiltration 

and Holding Capacity 
6. Enhanced Microbe 

Colonization
7. Nutrient Solubilization 

Technologies 
8. Phase Transfer Catalysts
9. Nutrient Leaching Controls
10.Nitrogen Volatilization and 

Denitrification Control   

10



Precision Agriculture Challenges

Long Term
• Soils
• Drainage
• Climate

Real Time
• Moisture
• GDD/Sunshine
• Tissue Samples
• Diseases, 

Insects, Weeds

Annual
• pH
• N,P,K
• Micros
• OM

Yield 
Data

(Outcomes)

Spatial Referencing (GPS, Satellite Imagery)

Decision Support (Big Data)

Differential 
Action

Crops & Varieties
Planting Rate &  Depth
Fertilizers Applied, Rates
Pest Control

Crop
Equipment

Inputs

Cloud

Mobile

PC

Handheld

Smartphone

Servers

Desktop

Attribute Mapping

Correlations 
(Learning)

Poor Correlations Sampling Errors
Testing Errors
Poor Correlations

High Variability
Erratic Correlations
Lack of Data

Lack of Expertise
Lack of Trust
Control/Platforms

Trust, Flexibility, Capability

Lack of Expertise
Technology Gaps

Platforms

Weather
Resolution
Timing



The Precision Ag 
Complexity Challenge

Precision Ag Survey:

– 25% Felt Equipment Is Too Complex

– 40% Think There is Too Much Incompatibility

– 50% Think That Equipment Changes Too Quickly

– 25% Aren’t Making Money on PA

“Houston, we 
have a problem”



The Seven Precision Ag “Systems”



Task Model of Precision Ag

Guide Communicate Decide

Interpret

Relate

Control

Monitor

Integrate



Company Ecosystem

Guide Communicate Decide

Interpret

Relate

Control

Monitor

Integrate

1. Intelligent
2. Intuitive
3. Integrated



The “Ag Rollup” Is Largely Over

Massive Consolidation at Input Supplier Level!



IT Platform Convergence

• Search

• Cloud

• Smartphone

• Tablets

• PCs

• Music

Competition on Integrated Platform, 
Not Individual Products!



Good Product, Platform World

"In terms of user traction they are in 
crash mode," said Pierre Ferragu at 
asset manager Alliance Bernstein. "They 
are getting closer and closer to the 
ground at an accelerating pace. You 
should never say never but it is probably 
too late for them to be acquired by 
anyone."



Disruptive Technology Meets a 

Mature U.S. Ag Industry

Suppliers Seek Growth by Acquiring Technologies Which 
Enable Integrated Solutions for Powerful Customers   

Disruptive
Technologies

Precision (Site-Specific) Agriculture                     Biologics

Metadata
Management

Satellite
Imagery

Specialized 
Equipment

Biotech & 
Seeds

Biopesticides Bio-nutrition

“Productivity Convergence” Technology Integration 

Your Suppliers 
Will Now Play in 
Multiple Spaces!



Changing Production Economics: 
Historical Net Farm Income

Farm 
Income 

Well 
Above 

Historical 
Norms!



Corn Profitability Post Ethanol Boom 

Gloy et et. Purdue University, March 2011

Corn Has Been Generating $150-250 Per Acre in 
Contribution Margin Above Historical Norms!



US Farmland Value Trends



Cash Rent Trends
Rates Doubled Since 2007



Ten Year Input Cost Increases

Principal Crop Related Consumables 2002-2012 2.8 X Fert

2.2 X Seeds

2.6 X Fuel

1.6 X Chem

$33 B

$76 B (2.3 X)

53



High Farm Debt…

Highest 
Debt 

Levels 
Since the 

1980s!



…But Manageable Leverage



…Consequences of the “Bull”

• Supply Expansion
– More Corn Acres
– Yield Enhancement Focus 
– Foreign Production

• Demand Destruction
– Ethanol Plant Shutdowns
– Livestock Liquidation
– Grain Export Drop 

• Asset Prices and CODB
– Higher Land Prices
– Input Volume/Prices Up
– Equipment Purchases Up

“The Cure for High 
Prices is High Prices”

USDA Projections March 2014

Corn $3.78
Soybeans $11.95

Wheat $6.28



My Ag Macro Outlook

• Get Ready for Short Term Ag Downturn
– “the market has gotten ahead of itself”

– Moderating Prices with High CODB

• QE3 Unwind Success Could Impact Severity
– More Severe Downturn if Unwind Goes Poorly

– Continued Boom if Inflation Results

• Ethanol Support Critical 
– Severe Downturn if Ethanol Support Wanes

• More Stable Expansion in 2016-2017
– Asset Values Moderate

– Global Demand Reaccelerates

Over-levered Players and 
Short Term Speculators 
Will Get Washed Out 

Long Term Investors and True 
Believers Will Be Able to Invest 
at More Attractive Valuations 



Elasticity and Stickiness

• Elasticity: Degree to Which Prices of Two Assets 
Correlate with One Another

• Stickiness: Speed with Which Price Responds 

• Retail Gas is Highly Elastic wrt Oil But Also Sticky



Ag Elasticity and Stickiness

High

Low

Negative

Elasticity of 
Demand  

with 
Commodity 

Prices

Low                                                                                               High
Price “Stickiness”

High Correlation
Quick Response

Low Correlation
Quick Response

High Correlation
Slow Response

Low Correlation
Slow Response

Potash

Phosphate

Nitrogen

Cash Rent Land Prices

Specialty Fertilizers

Equipment

Branded Chemicals

Proprietary Seed

Credit Generic Chemicals



Equipment Sales Decline



A Vision for Ag Productivity

1.0                         2.0                                3.0 

Hard Manual Labor
Big Farm Families

Hybridization
Bulk Fertilizer
Crop Chemicals
Crude GMOs

A-B-C Integration
Control Systems
Info Mining
Refined GMOs
Biologics
Specialty Fertilizers

Subsistence Scale
Green & 

Lean



BHN Focus
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1. Manage Water Quality
2. Multi-Chemical and 

Surfactant Interaction
3. Micronutrient Deficiency
4. Drift & Volatilization Control
5. Enhanced Water Infiltration 

and Holding Capacity 
6. Enhanced Microbe 

Colonization
7. Nutrient Solubilization 

Technologies 
8. Phase Transfer Catalysts
9. Nutrient Leaching Controls
10.Nitrogen Volatilization and 

Denitrification Control   

10



A Few Closing Thoughts….

• Global Macro Trends Ominous

– The Only Thing Certain is Volatility

• Ag 3.0 Is Upon Us

– Declining Returns to Scale => No Molecule Wasted

• Quality Agronomic Advice Key to Profitability

– Be an A-B-C Expert!

• Figure Out How to Relate to the Platforms

– Cost of Being Neutral is Rising

• BHN Has the Wind at Your Back

– Approach and Portfolio Supports Ag 3.0



“Pessimists complain 

about the wind;

optimists expect it to 

change; 

leaders adjust their 

sails.”

Navigating Change



Agrifood’s Future is Bright!

Thanks!


