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INTERLOCKING CRISES

• CLIMATIC SHIFTS

• MEGARUPTURES

• METABOLISM

• SOCIO‐POLITICAL CONTEXT

• TRANSBOUNDARY DEPENDENCIES

• FAST PACE OF TECHNOLOGICAL 
DEVELOPMENT



The Grand Transformation

• Globalization

• Interdependence

• Vulnerability

• Complexity

• Uncertainty

• Turbulence

Complexification



A.  Conceptual = shifting paradigms/complexity/
chaos/heterarchization

B.  Methodological = multi‐/GIS, ES, AI, DSS/ 
systems/computational prowess

C.  Organizational = participatory/anticipatory/
contingency emphasis

D.  Substantive = new focus/areas of concern

Complexification



The 3 Revolutions

• The Green Revolution 
= tradition vs. modernization

 complex organization

• The “Geek” Revolution 
= Guttenberg vs. Gates

 data and information

• The Gene Revolution
= Malthus vs. Mendel

 bioengineering



APROACHING AGRICULTURAL CHANGES

• As “crises” (. . . and discontinuities)

• As challenges

• As trends and developments

• As strategies and tactics





As  “Crises”

• Crises 1:  Farm and Ranch Survivability

• Crises 2:  Modernization

• Crises 3:  Feeding a Growing World

• Crises 4:  Safe Food and Drinking Water

• Crises 5:  Stewardship and the Environment

• Crises 6:  Urbanization and Land Use

• Crises7: Country and Urban Conflicts

Source: D. Hoag, Agricultural Crisis in America (1999)



As  “challenges”
Challenges for Public Agricultural Research

• Globalization of the food economy

• Emerging pathogens and other hazards in the food supply chain

• Enhancing human health through nutrition

• Improving environmental stewardship

• Improving quality of life in rural communities

Source: NRC, Frontiers in Agricultural Research (2003)



As  “trends and developments”
=  Structural transformations

rurality and urbanization

operation size

=  Technological changes

automation, “closed system agriculture”

genetics

=  trade and global competition

interdependence and global forces

=  Social changes

economic base

“rurban” and botique farms

=  Environmental impacts

monoculture and biodiversity

pollution, pesticides, erosion



As  “strategies and tactics”

= An agricultural system highly competitive in the global economy

=  A safe and secure food and fiber system

=  A healthy, well nourished population

=  A greater harmony between agriculture and the environment

=  Enhanced economic opportunity and quality of life for all 
Americans

USDA Stakeholder Symposium (1997)



UNDERLYING TRANSFORMATIONS

VOLATILITY

TURBULENCE AND UNCERTAINTY

VULNERABILITY

INTERDEPENDENCIES AND RISK

VIGILANCE

ENVIRONMENTAL SCANNING AND PREPAREDNESS



The Politics of Transformation

•Building Data / DSS

•Expanding Knowledge / Judgement

•Creating Institutions / Capacity Building

•Mobilize Resources

•Articulate Values





ALTERNATIVE WORLD FOOD SITUATION ENVIRONMNENTS
[supply ‐ demand emphasis]

I.  TECHNOLOGY INDUCED ABUNDANCE

= technology driven plentiful, low cost food

II.  SUPPLY ‐ DEMAND REASONABLE BALANCE

= problem of both abundance and scarcity,

periodic crises, some reasonable management

III.  SUSTAINABLE DEVELOPMENT

= conservation, ZPG, demand‐managed future

IV.  MALTHUSIAN NIGHTMARES

= starvation, famines, ecocatastrophes, geopolitical, 
upheavals, disequilibrium



Emerging Operational Principles

 Envisioning

= Share the dream, share the goals

 Empowerment

= Joint decision making, power sharing

 Enactment

= Implementation, civic engagement



















Premises of Foresight

1. Trend is not destiny

2. Those who live by the crystal ball are bound 
to eat groundglass

3. It is better to be approximately right rather 
than precisely wrong



Requisites for the Transition

• The Need for New Paradigms
– Sustainability, heterarchy, co-evolution

• The Understanding of New Contexts
– “Raplexity,” interdependence, globalization

• The Emergence of New Methodologies
– Cumulative, synergistic, diachronic impacts
– Indicators, DSS, data-information, judgment
– Computational prowess







“The future is not result of choices 
among alternative paths offered by the 
present, but a place that is created ---
created first in mind and will, created 
next in activity.  The future is not some 
place we are going to, but one we are 
creating.  The paths to it are not found 
but made, and this activity of making 
them changes both the maker and the 
destination.”

John Schaar


