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ABSTRACT 
 
 Agribusiness is a critical component of U.S. commerce.  In fact, some have 
argued that agribusiness is as politically and strategically important to the U.S. as oil is to 
the Middle East.  Agribusiness is a diverse industry that feeds the nation and resources 
the national strategy.  While U.S. agribusiness is the world’s leader, it is challenged by 
global competition and dynamic changes in technology and structure.  The security 
posture of the United States depends on a safe, reliable, and plentiful global food supply.  
U.S. national security strategists must recognize the industry’s global role, and the 
challenges facing this vital industry. 
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PLACES VISITED 
 
 

Domestic: 
AG-Pro of Stuttgart (John Deer dealership), Stuttgart, AR 
American Food Service, Dallas, TX 
Biad Chile Extraction Plant, Radium Springs, NM 
BIO: Biotechnology Industry Organization, Washington, DC 
Cargill Inc., Reserve, LA 
Catfish Institute, Belzoni, MS 
Central Intelligence Agency, Langley, VA 
Chicago Board of Trade, Chicago, IL 
Cobb-Vantress, Inc. Siloam Spring, AR 
Columbia Grain International (CGI) Grain Terminal, Portland, OR 
Crittenden Gin Company, Clarkedale, AR 
DB Foods, Springdale, AR 
Delmarva Poultry Justice Alliance, Delmarva, MD 
Dundee Packing House, Dundee, FL 
Fabian Garcia Farm and Chile Institute, Las Cruces, NM 
Federal Compress and Warehousing, Memphis, TN 
Federal Reserve Bank of Chicago, Chicago, IL 
Fishbelt Feeds, Inc., Moorhead, MS 
Fishhawk Fisheries, Astoria, OR 
Florida Dept. of Citrus, University of Florida, Gainesville, FL 
Florida Natural Processing Facility & Grove Center, Lake Wales, FL 
George’s, Inc., Springdale, AR 
Heartland Catfish (processing plant), Itta Bena, MS 
Heineman's Bakery, Chicago, IL 
Helm’s Farms, Clarkedale, AR 
Hohenberg Brothers Company, Memphis, TN 
International Paper Container Facility, Springhill, LA 
International Paper Conversion and Distribution Facility, Springhill, LA 
International Paper Mansfield Mill, Mansfield LA 
International Paper Operations, Memphis, TN 
International Paper Pre-Print Facility, Shreveport, LA 
International Paper SHARD Project, Springhill, LA 
International Paper Wood Products Division, Springhill, LA 
Joe Lopez Farms, Las Cruces, NM   
Lake Alfred Research Facility, Lake Alfred, FL 
Las Uvas Dairy, Salem, NM 
Nabisco Inc., Chicago, IL 
National Cotton Council, Memphis, TN 
National Marine Fisheries Service, Southeast Region Office, St. Petersburg, FL 
New Hampshire Fishery, Manchester, NH 
New Mexico Farm and Ranch Heritage Museum, Las Cruces, NM 
 

 2



New Mexico State University College of Agriculture and Home Economics,  
Las Cruces, NM 

New Orleans Cold Storage, New Orleans, LA 
Newly Weds Foods, Springdale, AR 
NGFI Corn Milling K-2 Plant, Convent, LA 
Northwest Food Processors Association, Portland OR 
Nunn Ranch, Deming, NM    
Pacific Marine Fisheries Management Council, Portland, OR 
Peavey Company, Paulina, LA 
Perdue Processing, Salisbury, MD 
Pinnacle Food Corporation, Springdale, AR 
Port of New Orleans, New Orleans, LA 
Port of South Louisiana, LaPlace, LA 
Portland Maine Fishery, Portland, ME 
Riceland Foods, Stuttgart, AR 
Silocaf of New Orleans, Inc., New Orleans, LA 
Southeast Fisheries Science Center, Miami, FL 
Southwest Fisheries Science Center, La Jolla, CA 
Southern Cotton Oil, Memphis, TN 
SYSCO Corporation, Houston, TX 
SYSCO Food Services of Houston, LP, Houston, TX 
Tackett Farms, Indianola, MS 
The Folger Coffee Company, New Orleans, LA 
Tyson Foods, Inc., Springdale, AR 
U.S. Agency for International Development, Washington, DC 
U.S. Coast Guard Air Station, Cape Cod, MA 
U.S. Coast Guard Group, Portland, ME 
U.S. Coast Guard Group/Air Station Astoria, Warrenton, OR 
U.S. Coast Guard Marine Safety Office, Portland, ME 
U.S. Coast Guard Station, Marine Safety Office/Group Portland, OR 
U.S. Dept. of Agriculture, Agricultural Research Service, Beltsville, MD 
U.S./Mexico Port of Entry, Santa Teresa, NM 
United Nations High Commissioner for Refugees, Washington, DC 
University of Arkansas, Poultry Science, Fayetteville, AR 
USDA Rice Research Center, Stuttgart, AR 
Williamette River and Port of Vancouver, Vancouver, OR 
Woods Hole Fishery, Woods Hole, MA 
Woods Hole Oceanographic Institution, Woods Hole, MA 
World Bank, Washington, DC 
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 INTRODUCTION 

Based on the production of food and fiber, agribusiness is a critical and complex 
industry defined by a cycle linking suppliers to consumers.  Included in this cycle are the 
many industries that identify today’s highly competitive agribusiness environment.  
Throughout this cycle, nations and multinational companies vie for market share.  In 
order to obtain competitive advantage, agribusinesses must focus on price and value-
added products that meet consumer preferences and desires. 
 In today’s global agricultural market, political conditions play a larger role than 
ever before.  As a world leader, the United States has a stake in the agricultural problems 
of other nations, and must address agricultural policies in consonance with those nations.  
Political decisions like U.S. farm policy, trade agreements, tariffs, or sanctions can 
encourage or discourage world trade and stability. 
 Founded on a safe, secure, and plentiful food supply for our nation and the world, 
American agribusiness is a cornerstone of our national security posture.  This paper 
explores the role of agribusiness as an element of national power and it’s role in the U.S. 
national security strategy. 
 

AGRIBUSINESS DEFINED 
 
 Two Harvard economists, John Davis and Ray Goldberg, first coined the term 
“agribusiness” in 1957.  They defined agribusiness as “the sum total of all operations 
involved in the manufacture and distribution of farm supplies; production operations on 
the farm; and the storage, processing and distribution of farm commodities and the items 
made from them.”1  This definition established the concept of agriculture as an industry 
that goes beyond the growing of crops and raising of animals.  The concept of 
agribusiness has evolved over the past 35 years, and there are now many definitions, but 
what perseveres is the recognition of the breadth and depth of the agribusiness industry. 
 For the purposes of this paper, agribusiness encompasses the chain of industries 
directly and indirectly involved in the production, transformation and provision of food 
and fiber.  As such agribusiness comprises the following sectors: researchers, suppliers, 
growers, distributors, processors, service providers, and retailers.  
 

CURRENT CONDITION OF AMERICAN AGRIBUSINESS 
 
 The overall state of American agribusiness is good and is a large segment of the 
U.S. economy.  The agribusiness industry generates roughly 24 million jobs nationwide 
and constitutes about 16.5 percent of U.S. Gross Domestic Product (GDP).2  Dramatic 
changes in product characteristics, worldwide production and consumption, technology, 
operation size, and geographic location characterize the industry today.  Despite 
challenges from foreign competition, low commodity prices, and increasing production 
costs, the United States is the world leader in agribusiness.  Forecasted domestic farm 
cash receipts in calendar year 2001 were $205.5 billion, up from $193.6 billion in 2000. 
This figure includes $97 billion in crop receipts and $108.5 billion for livestock.  Net 
farm income in 2001 was approximately $49.4 billion.  This figure includes $20 billion in 
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revenue from government subsidies.  Forecasted 2002 net farm income is $40.6 billion, 
benefiting from 10.7 billion in government payments.3   

U.S. agribusiness serves a mature domestic market that enjoys excess capacity in 
most commodities.  Future growth in domestic markets will be demand-limited.  
Conversely, the agribusiness industry is well positioned to take advantage of future 
increases in worldwide food demand.  While American exporters have experienced 
reduced demand for some commodities—with some former customer nations producing 
increasing shares of their own food—demand in developing countries for protein rich 
foods is growing.  In 2001, the world’s population reached 6.1 billion.  By 2010, world 
population will rise to an expected 6.9 billion.4   

Increasing protein demand in developing countries combined with rapidly 
increasing population growth will place ever-growing demands on world agribusiness.   
American agribusiness is poised to meet this growing demand for food.  Historically, the 
production of bulk commodities provided a plentiful and affordable food supply and 
served as the backbone of the nation’s agricultural system.  Today, many of the same 
forces shaping the global economy influence agribusiness.  The United States Department 
of Agriculture (USDA) identifies four trends that are driving change in the industry and 
reshaping agribusiness: consumer-driven agriculture, globalization of markets and 
culture, technological innovation, and agricultural diversity (characterized by the 
consolidation and integration of markets).5   Together these trends cause a shift from our 
commodity-based, surplus-oriented production focus to one defined by products, 
services, markets, and consumers. 
   
A Consumer-Driven Market  
 

 Increasingly, consumers define the food market.  Changes in consumer 
preferences have resulted in declining markets for certain products and increasing 
markets for others.  Consumer demand for convenient processed foods and specifically 
tailored products are at an all time high.  Fewer people desire to prepare food on their 
own.  In fact, the USDA estimates that 45% of total U.S. food spending is away from the 
home.6  Food manufacturers, food service operators, handlers, and retailers receive an 
increasing portion of the American food dollar and farmers receive a decreasing share. 
   
A Global Economy 
 

Better, faster communications and more reliable transportation systems enable 
agribusinesses to produce, source and sell their products in locations that offer the best 
competitive advantage.  American agribusiness has no borders—it is part of a larger, 
worldwide, and interconnected system.  Today, U. S. food producers compete globally to 
provide the highest quality products at the best price.  Consequently, agribusinesses must 
diversify their sources of raw materials and buy from the farmer, wholesaler, or food 
processing company providing the best product for the lowest price at any given time. 
 Agricultural trade and exports will continue to grow in importance for U.S. 
agribusiness.  The United States enjoys an agricultural trade surplus and should continue 
to do so in the near-term.  The USDA projects U.S. agricultural exports will grow 4.1% 
annually over the next 10 years, rising from $50.9 billion to $76 billion by 2010.7  
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Forecasted agricultural imports will rise 3.1% annually during the same period, resulting 
in an expected agricultural trade surplus of $22.6 billion in 2010.8 
 Domestically and internationally, agriculture is subject to quotas, tariffs, and price 
supports meant to protect domestic production.  Often construed as barriers to free trade, 
the World Trade Organization (WTO) closely monitors these subsidies.  The recently 
signed Farm Security and Rural Investment Act of 2002 (the Farm Bill) modifies current 
farm legislation to better meet U.S. international trade obligations by automatically 
reducing farm payments in excess of WTO limits.  The new farm bill has generated 
considerable domestic and international criticism, reflecting the great tension between the 
desire for free trade and the Congress’s desire to protect the vitality of one of America’s 
foremost industries—an industry with special cultural significance.   
 
Technological Innovation 
 

Technological advances have spurred the growth of global markets and shaped 
the relationships between farmers and agribusiness firms.  Traditionally, agricultural 
technology focused on tools and techniques to lower farm costs and increase yields.  
Today, advances in biotechnology and information technologies are reducing labor needs, 
improving production techniques, expanding markets for farmers, and improving 
communication between producers and consumers.  For example, genetically modified 
seeds can potentially improve yield and better protect crops from insects and weeds.  In 
addition, precision agriculture (a term describing agricultural information technologies 
used to impact crop production)—with tools ranging from computer-carrying tractors to 
satellite communications—is increasing efficiency and reducing inputs.   Effective use of 
today’s available technologies allows agribusiness leaders to better meet customer needs, 
leveraging information to build consumer confidence and satisfaction. 
  
Agricultural Diversity 
 

Productivity sparked by technological advances has led to big changes for U.S. 
agribusiness.  Resources are concentrated into fewer and larger farms.  While production 
doubled in the last 50 years, the number of farms dropped by more than two-thirds.  
Today, about 150,000 American farms produce the majority of our food and fiber.9  
Approximately two million farmers (who meet the criteria of selling at least $1,000 worth 
of products annually) make the balance of agricultural sales.  Many of these small 
farmers also have off-farm occupations.   In 1999, net farm cash income for small 
farmers was $55.7 billion, while the off-farm portion of their incomes consisted of $124 
billion.10   Small farms (annual revenue of less than $250,000) comprised 92% of all 
farms and 67% of all farmland in 2000.11  Although “family farms” have historically 
dominated American agribusiness, the number of farms has declined as ownership and 
production becomes more concentrated to better meet consumer preferences and the 
demand for food. 
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CHALLENGES 
 

While the United States is the world leader in agribusiness, it must confront and 
overcome several substantial challenges in order to maintain that position.   These 
challenges include overcoming threats to food safety, increasing output by trading rivals, 
and relatively expensive U.S. labor costs as compared to competitors.  American 
agribusiness must also continue to mechanize and take advantage of advances in 
information technology and biotechnology to compete effectively with emerging 
agricultural powers.  
 
Food Safety 
 

Assuring the safety of agricultural products is a major challenge facing American 
agribusiness.  Threats to food safety can come from either deliberate or inadvertent 
actions.  Deliberate actions include terrorist and criminal activities such as product 
tampering while inadvertent actions include the introduction of naturally occurring 
diseases, contamination and food allergens.  The common denominator with respect to 
food safety incidents is the possibility of widespread fear and decreased competitiveness 
and profitability. 

Since September 11, 2001, the American public has been increasingly concerned 
about the threat of agriterrorism.  Concern was heightened by reports that the terrorists 
who flew planes into the World Trade Center and Pentagon also investigated utilizing 
crop dusters to potentially launch chemical or biological attacks.  As a result, there is 
increased awareness throughout the agribusiness industry of the risks of contamination, 
terrorism and criminal behavior.  The industry and the federal government have 
responded in various ways to the agriterrorism threat.  Some firms have increased 
security to include limiting access, conducting background checks, and employing more 
security personnel.  USDA implemented a biosecurity system designed to prevent the 
harmful introduction of plant and animal pathogens, placed inspectors on heightened alert 
at ports of entry and in meat and poultry processing plants, and increased security at its 
facilities.  The federal government also responded with increased funding.  For example, 
the President’s FY 2003 budget calls for a 7% increase in funding for the Food and Drug 
Administration (FDA), Congress approved a supplemental appropriation for the FDA of 
more than $151 million and the USDA will receive $367 million in FY 2003 to bolster 
biosecurity efforts.12   

As mentioned previously, terrorist acts are not the only threats to food safety.   
For example, in recent years, outbreaks of foot and mouth disease and mad cow disease 
have severely harmed Great Britain’s cattle industry.13  The threat of cross contamination 
from genetically modified crops and from foods that produce allergic reactions in the 
production process are other potential threats to food safety.  Approximately three 
percent of U.S. children and one percent of adults have clinically proven allergic 
reactions to food products.14  Allergens are a significant food safety issue because they 
can cause severe, and sometimes life-threatening, reactions.  Due to its importance, this 
paper contains an essay specifically addressing agriterrorism and food safety.   
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Technological Advances 
 

American agribusiness has been tremendously effective at adopting technological 
innovation to improve productivity.  For example, production of the nation’s 17 largest 
crops more than doubled between 1960 and 1990.  Technological advances were the 
principal reason for the increase.15  However, recent advances offer the potential to take 
agribusiness production to even greater levels.  While mechanical advances fueled 
productivity in the past, today industry is confronting the challenge of effectively 
leveraging information technology and biotechnology. 

Today’s farmer has many tools at his or her disposal for the collection, analysis, 
and application of data.  Using these tools, the farmer can pinpoint his location in the 
field, collect data on that spot, and make informed production decisions.   We elaborate 
on the role of information technology and precision agriculture in an attached essay.   

Biotechnological innovations have the potential to increase profitability by 
increasing crop yields, reducing disease, improving nutrition, and bringing new products 
to the market.16  Genetically modified organisms (GMOs) or genetically altered crops 
have generated controversy within the industry.  Several environmental and health 
concerns have been raised with respect to GMOs.   Some fear GMOs are being 
introduced to the market before being adequately tested for fitness for human 
consumption.  Others fear pest-resistant crops will lead to insects with even greater 
tolerances.  American agribusiness firms are also concerned about trade barriers EU 
nations have erected with respect to GMOs.  Barriers include moratoriums on the import 
of GMOs and special tracing and labeling requirements to track GMOs.17     

 
Labor 
 
 Human capital (labor) plays a significant role in agriculture.  However, while the 
United States has a strong farming heritage, the nation’s farm labor workforce has 
steadily decreased during the last century.  For example, annual farm employment 
dropped from over 12 million people in 1935 to about 3.3 million people in 2002.18 
Nonetheless, the industry faces several challenges relating to labor.  First, U.S. labor 
costs are relatively expensive.  This produces pressure to increase mechanization to 
decrease costs.  It also creates pressure in some sectors of the industry to move operations 
outside the U.S. to areas with lower costs.  Third, American farmers rely to a large extent 
on migrant workers from other countries.  According to a 1997 GAO report, an estimated 
600,000 farm workers who were not legally authorized to work in the United States were 
nevertheless working on American farms.19  A separate essay will address labor issues in 
greater detail. 
 
Globalism and Global Competitiveness 
 

Agribusiness faces a period in which trading rivals are producing more and 
becoming increasingly competitive. This increased competitiveness is balanced in part by 
a rapidly expanding global population and increasing demand for food.   Another 
challenge is the interconnectedness of agribusiness on a global level.  Decisions to 
subsidize agricultural products in this country inevitably affect other nations.  For 
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example, the government subsidizes U.S. sugar production by offering loans to sugar 
producers and processors at a pre-established rate and by using a tariff-rate quota (TRQ) 
to restrict the amount of sugar that can be imported at a low tariff rate.20  The subsidies 
result in domestic sugar users overpaying and foreign producers benefiting by selling 
their sugar (limited by TRQ) to U.S. customers at artificially high prices.21 Another 
impact is that sugar import quotas limit the ability of developing countries to export 
sugar.  This restriction on trade hampers the development of poorer nations.  According 
to Nichols Stern, an economist at the World Bank, the "lost export opportunities 
generated by the subsidies far exceed the amount of foreign aid they receive each year."22 

For many years, one of the basic elements of U.S. grand strategy has been the 
principle that free and open trade works to secure world peace and prosperity.  However, 
encouraging nations to grow through trade in the world marketplace increases the overall 
level of global competition.  In this environment, the United States faces the challenge of 
maintaining its domestic economy and remaining a world agribusiness leader while not 
using tariffs and subsidies that undermine the principle that all nations benefit from free 
and open trade.   Therefore, subsidies and tariffs present a strategic dilemma for the 
United States.   

 
Feeding the World 
 

As the world’s population increases, there is great concern that many in the 
developing world will be unable to feed themselves.  While we believe there is sufficient 
excess agricultural capacity to feed the world’s increasing population, distribution 
problems and the lack of wealth in developing nations suggest that under nutrition and 
malnutrition will continue to be a problem and a potential source of conflict.  Since 
September 11, 2001 many foreign policy experts have suggested that poverty and poor 
nutrition help to create conditions that lead to terrorism and the recruitment of willing 
terrorists.  We explore this issue in the attached essay entitled “World Food Security and 
U.S. National Security.”      

 
OUTLOOK FOR AMERICAN AGRIBUSINESS 

 
Agriculture is as politically and strategically important to the U.S. as oil is to the 

Middle East. America’s vast agricultural resources provide more raw materials than 
required to meet the nation’s basic needs for food and clothing.  Blessed with a favorable 
climate and abundant natural and technical resources, the United States maintains a 
strategic surge capacity limited only by nature.  Further, this nation’s economic strength 
allows us access to markets for essential products the U.S. cannot produce quickly on 
short notice.  For example, more wheat may be required in times of crisis to meet an 
increased demand for food.  American farmers maintain an excess capacity to meet this 
need.  However, because it takes an entire growing season to realize this capacity, we 
must rely on outside sources to meet shortfalls.  Because of an abundance of grain 
throughout the world combined with its ability to pay, America should be able to meet its 
food needs in times of peace or crisis. 
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Outlook 
 

Short-Term.  Through improved efficiency, increased production, and global 
competition, the U.S. farm economy has significantly evolved in structure and 
organization over the last several decades.  The broader agricultural market once 
characterized by large numbers of buyers and sellers trading commodities on the open 
market has given way to more efficient vertically integrated and consolidated markets 
that deliver safe, healthy consumer-friendly food at lower costs than ever before.  Simply 
put, there are fewer farmers producing more food at lower prices. 

Increasingly, farms are consolidating based on cost structure and supply chain 
connections.  Production is changing from family-owned, small-scale, relatively 
independent farms to larger firms tightly aligned across production and distribution lines. 
As the trend continues toward fewer commercially-viable farms, we anticipate 
agribusiness will be increasingly characterized by the consolidation of production into 
larger and larger units, and integration of production into tightly knit supply chains. 
 Basic economics is driving the trend towards consolidation.  Producers have little 
or no control over the price received for output.  However, producers can control the cost 
of production.  Consolidation is the result of the desire to increase profits by pushing 
production costs lower.  It is common for the average hog farm to have roughly 10,000 
animals, chicken farms to house 20,000 chickens per pen, and cattle feedlots contain as 
many as 300,000 head.23  In fact, two percent of U.S. feedlots supply three quarters of the 
cattle.24  In addition, 80% of the broiler production in the U.S. comes from farms with 
more than 300,000 chickens.25  These larger producers realize lower costs through the 
benefits of scale economies, while smaller producers pay higher production costs per unit 
and, as a result, are often less efficient.   

Examples of consolidation and scale economies appear in many agricultural 
sectors:  Since 1970, the U. S. has lost 85% of its hog farms, while pork production has 
risen by 16%.26  The largest hog producers (those with more than 1200 breeding animals) 
have per unit costs of production roughly one-third less than smaller producers.27  Cattle 
producers with herds over 1000 head have 30% lower production costs than those with 
the smallest herds.28  Perhaps the most striking consolidation has occurred in the 
meatpacking industry, where the four largest firms handle 80% of U.S. steer and heifer 
slaughter, and 54% of the hog slaughter.  Poultry concentration is a bit lower, with the 
four largest processors handling 49% of the slaughter.29 
 Equally striking is the emergence of vertically integrated supply chains for food 
products that control the production of each intermediate input to the final product.  In 
most cases, the integrator is a food company (for example, Smithfield Hams) that owns 
each link of the supply chain.  Responding to consumer preference, food producers 
require better and greater information about the inputs into their production process.  
Most of the integration across agricultural supply chains takes place as food processors 
create contractual relationships with farmers to develop more consumer-oriented products 
and ensure product quality.   
 The poultry sector provides an excellent example of how consolidation and 
integration have transformed agribusiness.  U. S. consumers favor chicken breast meat 
for its low fat content.  In response, integrated poultry firms, like Perdue or Tyson, 
contract-out chicken production to farmers, supplying both chicks and feed.  These firms 

 11



also establish quality control standards the farmers must meet.  In addition, some 
integrated firms control breeding to maximize breast size and furnish an optimal diet to 
minimize fat content.  The result is a finely developed consumer product, tight process 
control, and reduced cost. 
 

Long-Term.  World population is expanding at an extraordinary rate.  By 2050, 
projections predict a global population approaching nearly 9.3 billion, up more than 50% 
from 2001.30  World Gross Domestic Product (GDP) will continue to rise during this 
same period.  Over the next twenty years, rising population and affluence will place ever-
growing demands on the world’s agricultural producers.  With rapid technological growth 
and rising disposable income, consumers tend to improve their diets and desire more 
convenient, “value-added” nutrition sources.  Consequently, U.S. agriculture can expect 
increased demand for meat, grains, sweeteners, and oils.31  By leveraging technology and 
by continuing to have access to international markets, U.S. agribusiness is in a good 
position to meet the increased demand. 
  

GOVERNMENT GOALS AND ROLES 
 

The United States government promotes several goals with respect to the 
agribusiness industry.  These goals include keeping American agribusiness in a strong 
competitive position, feeding the nation’s people, using food to aid people of other 
nations, promoting food safety, preserving the nation’s environment, protecting natural 
resources, and preserving America’s rural heritage.  These goals are addressed in several 
pieces of legislation including the newly enacted Farm Bill.  They are also advanced in 
the regulations of agencies such as USDA, the Department of the Interior, the 
Environmental Protection Agency (EPA), and the FDA.  

The government plays several major and some supporting roles with respect to 
agribusiness.  Just as the government uses legislation and agency regulations to promote 
agricultural goals, it uses these same mechanisms to fulfill roles to promote the industry 
and protect the pubic. For example, the USDA and FDA serve as guarantors of food 
safety.  The USDA does this by inspecting grain shipment points, slaughterhouses, and 
other meat and poultry processing locations.  The FDA performs its food safety role by 
testing and approving food products before they are marketed.  The FDA also seeks to 
make sure ingredients used in foods are safe, and that food is free of contaminants such 
as disease-causing organisms, chemicals, or other harmful substances.32    

In contrast to the direct roles played by USDA and FDA, other agencies play 
more tangential roles.  For example, the Occupational Safety and Health Administration 
(OSHA) serves as workplace safety monitor, the EPA is an environmental enforcer, the 
United States Trade Representatives Office (USTR) negotiates trade agreements, the 
Commerce Department promotes the industry abroad, the Department of the Interior’s 
Bureau of Land Management (BLM) manages the allocation of leases for timber and 
government owned grazing land, and the Agency for International Development 
(USAID) oversees the dispensing of food products to needy people in developing 
countries.  Taken together, the government significantly impacts agribusiness by 
performing a wide variety of major and supporting roles.  However, the September 11, 

 12



2001 attacks lead us to evaluate the government’s effectiveness in carrying out these 
roles. 

 
Government Response to Terrorism 
 

Last September’s terrorist attacks prompted many people in and around American 
agribusiness to begin to focus greater attention on legislation and regulations related to 
food safety.  Such scrutiny reveals tensions between claims by some for industry self-
regulation versus the desire by others for greater government regulation.  Debate has also 
focused around perceived government inefficiency and the value of direct government 
intervention in ensuring food safety and security.  Agribusiness firms generally profess a 
preference for self-regulation of their products and processes.  For example, the National 
Food Processors Association praised optional guidance that the FDA issued last year.  
The guidance was aimed at reducing the risks of food tampering and other terrorist acts.  
The Association praised the guidance largely because the FDA did not mandate 
compliance.33    Similarly, grain exporters express frustration with the costs they pay for 
government inspectors from USDA’s Federal Grain Inspection Service (FGIS).  Their 
frustration is fueled by the fact that their desire for profit and survival in the industry 
motivates them to monitor the safety and quality of the grain they ship.  In addition, 
although they must bear the costs for full-time, on-site government inspectors, their 
foreign competitors do not have to meet the same standards.  

Food safety legislation before 9-11 was fragmented and consisted of what the 
GAO calls a “patchwork structure” of over 35 different laws. 34  This fragmentation in the 
legislative and regulatory framework hampers government efforts to address terrorist 
threats.35  Last September’s events resulted in a plethora of legislative and regulatory 
proposals dealing with food safety.  Pending bills include proposals to increase funding to 
hire more food inspectors, increase port and border inspections for imported foods, create 
an agro-terrorism czar in the Office of Homeland Security, and consolidate food safety 
operations into one agency.  Enacting some or all of these proposals could improve food 
safety enforcement or further complicate the bureaucratic structure. 36  However, we 
believe consolidating food safety responsibilities into a single agency deserves further 
study.   
 
________________________________________________________________________ 

ESSAY: 
THE IMPACT OF TECHNOLOGY ON AGRIBUSINESS 

 
Introduction 
 
 “A farmer walks through his soybean field in central Illinois, heading for a spot 
pinpointed by a remote sensing image the farmer downloaded in that morning’s email.  
Pest infestation in this small spot, indicated by a change in the “vegetative index,” would 
not ordinarily be detected this quickly.  Untreated, it could spread rapidly and destroy his 
entire crop.  The farmer opens his palm-top computer, brings up information on the pest, 
completes an economic threshold analysis, and determines what control measures he will 
use.  He records the exact location of the infestation using the integral global positioning 
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system (GPS) receiver and alerts his pest control advisor and custom pesticide applicator 
via cellular phone link.”37 
 
 This scenario is not far-fetched nor is it science fiction.  As in most industries, 
increased capabilities to process and use information are transforming agriculture.  
Today, information age technologies are reducing the cost of knowledge, enabling 
farmers to gather more data, analyze it with computers and apply it to their operations.  
 Agribusiness is at the cusp of an emerging role for exploiting technology to 
enhance production.  Precision agriculture, or PA, is the “catch phrase” used to describe 
agricultural information technologies.  The National Research Council defines precision 
agriculture as “a management strategy that uses information technologies to bring data 
from multiple sources to bear on decisions associated with crop production.”38 Arguably, 
successful agriculture has always been information-based.  The difference precision 
agriculture brings is the acknowledgement that conditions for agricultural production—
soil, weather, prior management—vary across space and time.  Farming success depends 
on making the right decisions in every aspect of crop production and marketing.  
Precision agriculture is a tool for ensuring that success.  This essay briefly explores 
precision agriculture strategies and issues in agribusiness today.  Further, it discusses 
some of the tools available to the farmer, and then concludes with the challenges 
associated with greater acceptance of precision agriculture. 
 
Precision Farming 
 

Strategies.  Information is perhaps the modern farmer’s most valuable resource.  
Timely and accurate information is essential in all phases of production from planning 
through post-harvest.  Information available to the farmer includes crop characteristics, 
soil properties, fertility requirements, weed populations, insect populations, plant growth 
response, harvest data, and post harvest processing data.  Today’s available and emerging 
technologies are poised to redefine agribusiness in the future.  Redefinition, though, is not 
just about technology, or improved capabilities for gathering data.  The key is turning 
data into knowledge.  An effective farm management strategy combines the information 
obtained and the available technology into a comprehensive system.  Farmers must know 
how to interpret the information available, how to use the technology, and how to make 
sound production decisions.  Precision agriculture turns data into decisions through data 
collection, analysis of the derived information, the addition of related knowledge, and the 
application of that knowledge and information.  
 

Tools.  Today’s farmer has many tools at his or her disposal for the collection, 
analysis, and application of data.  Using these tools, the farmer can pinpoint his location 
in the field, collect data on that spot, and make informed production decisions. Available 
technologies to facilitate the farmer’s transition to precision agriculture include: 
 

• Global Positioning System (GPS).  GPS enhances data collection throughout the 
crop production process, providing the coordinates necessary for site or field 
specific maps.  Differential correction, or DGPS, can pinpoint the farmer’s 
location within five meters. 
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• Geographic Information System (GIS).  Precise positioning information is 
useless unless that information can be processed or analyzed.  GIS is the principal 
technology used to integrate data collected from various sources and at different 
times, including financial, crop, and climate information. 

• Direct Sensor Technologies.  Data collection takes place throughout production. 
Using local sensing instruments mounted directly on farm machinery, the farmer 
is able to sample various attributes of soil, plants, air and water.  These sensors 
include yield monitors, grain quality sensors, soil sensors, weather monitors and 
spectroscopy devices. 

• Remote Sensing (RS) Technologies.  RS technologies, such as aerial or satellite 
thermal images, can detect variations in soil, plant, and water conditions. 

• Variable-rate Application Technology.  Variable-rate application uses 
computerized controllers to vary rates of inputs such as seed, pesticides, and 
nutrients through planters, sprayers, or irrigation equipment. 

 
Management Issues 
 
 The emphasis in precision agriculture today is to use technology to significantly 
improve crop management.  However, to date, precision agriculture has not been widely 
accepted.  The principle barriers to adoption are cost and education. 

 
Cost.  Still in its earliest stages, precision agriculture has yet to definitively 

demonstrate economic or environmental benefits.  In a 1998 survey, nearly half of the 
farmers surveyed cited cost and uncertainty on return-on-investment as the primary 
barriers to buying precision equipment.39  Current costs for precision agriculture are 
estimated at $9-$23 per acre; future costs are likely to drop.   However, there is no 
conclusive data that ties expected benefits to the cost.     
 The promise of precision agriculture is the reduction of overall production costs 
through more efficient use of inputs (e.g. seed, fertilizer).  Analysis by USDA’s 
Economic Research Service shows that a 10% reduction in nutrient and pesticide 
applications for major field crops would reduce costs by only $2.14 per acre, while a 10% 
increase in yield produces gains of $11 per acre.40  Clearly, the benefit to the farmer lies 
in increased production.  In today’s highly subsidized commodity markets, the benefit of 
higher production may not be worth the investment in high tech equipment.  For example, 
in 2002, world cotton production will exceed consumption by about 5 million bales.  
There is little reason to invest in equipment that produces more cotton.  In all segments, 
few farmers can justify the expense of buying technology for technology sake.   
 

Education.  Precision agriculture is computer-driven, and there is a clear link 
between adoption of PA practices and the education level of the individual farmer.  In 
1998, an Agricultural Outlook survey indicated younger and better-educated farmers 
were more likely to adopt PA techniques.41  Education also poses a problem from the 
employee perspective.  In many agricultural segments much of the agricultural workforce 
is temporary and poorly educated.  For example, cotton farmers rely heavily on unskilled 
migrant workers they employ roughly three months out of the year.   
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Conclusion 
 
 Precision agriculture represents one possible future for American farmers and 
agribusiness.  Wide acceptance by farmers depends highly on technologies that pass the 
cost-benefit analysis.  Farmers are unlikely to acquire technology for the sake of the 
technology itself.  In order to gain widespread acceptance, precision agriculture must pass 
the test of time and demonstrate proven financial benefits to the farmer. 
 
CAPT Kenneth Buell and Mr. Stephen Herlihy  
___________________________________________________________________ 
 

ESSAY: 
AGRIBUSINESS’S LABOR CHALLENGE 

 
Introduction 
 

The supply and price of labor are critical factors in determining the viability of 
some sectors of agribusiness in the United States, while in other sectors, labor is a 
marginal to unimportant input.  For example, this dichotomy can be seen on the 
production side in comparing vegetables to cereal grains.  Vegetables tend to require 
significant amounts of labor, especially during harvest.  However, cereal grains lend 
themselves to a tremendous level of technology application that has combined to increase 
yields and production while the percentage of Americans working on farms has fallen to 
historic lows of less than two percent.  Similar trends can be seen in the processing side 
of agribusiness.  The application of technology, particularly information technologies in 
the last ten years, has reduced labor forces significantly in areas such as baking and 
packaging while processing of fish remains relatively labor intensive.  The overarching 
trend at work is to apply as much mechanization and technology as possible.  For those 
sectors that do not lend themselves to mechanization, there will be an increasing pressure 
to move offshore where labor markets are not as tight. 
 
Mechanization 
 
 U.S. agribusiness production has benefited from the same increases in 
mechanization as other industries.  This is especially evident in cereal grains where a 
single farmer can now plant, nurture, and harvest the same amount of grain as would 
have required ten farmers in the early 20th century.  In the pulp wood industry, harvesting 
involves essentially no lumberjacks.  Fast growth trees are planted in rows and harvested 
by a machine that cuts the tree with hydraulic scissors, de-limbs it, and passes it overhead 
to a truck.  Thus, two people have replaced an entire logging crew.  The effect of this 
mechanization is reflected in huge reductions in farm employment.  In 1935, there were 
12.7 million persons employed on farms, today the number is 3.3 million people--
including self-employed persons and hired labor.42   
 The replacement of labor with mechanization is even more apparent in the 
processing side of agribusiness.  For example, a large bakery producing cookies and 
snacks has seen its labor force decline from 2200 to 600 in the last 15 years.  The bakery 
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could actually eliminate more positions by using information technology to automate 
oven temperature control, but the capital expense involved makes it more cost effective to 
retain employees to do this for now.  Even the processing of live animals experienced a 
significant increase in automation.  From the time a chicken is unloaded from the truck 
and hung on the production line until it is packaged in cellophane as pieces, it is hardly 
touched by human hands. The slaughter, feather removal, evisceration, and cleaning are 
all automated processes.  Humans have involvement only in grading and sorting.  Thus, a 
medium sized chicken processing plant has experienced about a four-fold decrease in the 
size of its labor force in the last fifteen years. 
 Grain farming, pulp wood harvesting, and chicken processing are just a few 
examples of how the large number of unskilled workers have been replaced by increasing 
levels of automation while the industry has become ever more productive.  However, 
some sub-sectors of agricultural production have been bucking this trend toward 
automation.  They are basically concentrated around the harvesting of fruits and 
vegetables, which remain labor intensive because of the difficulty in developing 
automated processes to gather the crop without causing damage.  The labor is seasonal 
and based around crop harvest times so a large migrant work force has grown up moving 
from place to place.  This labor force was historically composed of U.S. citizens, but in 
the last few decades has increasingly become dependent on foreign workers. 
 
Foreign Workers 
 
 A 1997 GAO report estimated that 600,000 farm workers who are not legally 
authorized to work in the United States are nevertheless working on American farms.43  
This occurs because American citizens have other employment opportunities--either at 
higher wages or better working conditions.  Not only are the foreign workers willing to 
work for lower wages than Americans, their illegal status makes them very unlikely to 
report abuses or unfair labor practices to government authorities. 
 The presence of these illegal aliens in the U.S. and their use as farm workers 
raises some important issues.  First is the issue of security and counter terrorism.  The 
existence of such a well-known and gaping hole in immigration control is a potential 
magnet for those seeking to do harm to the U.S.  Next is the issue of respect for law.  
This is a nation based on law and each time we allow the law to be flagrantly violated we 
chip away at the very foundation of the country.  The final issue is protecting the basic 
human rights of people working in the fields.  The current system is rife with opportunity 
for abuse since there are strong disincentives for migrant workers to report abuse and 
unfair practices by employers.  While it is certainly a minority of employers who would 
attempt to exploit workers, allowing this system to exist flies in the face of basic 
American values of fairness and concern for the individual. 
 
Conclusion 
 
 Much of American agribusiness is moving toward reducing its reliance on labor.  
This movement is fueled by the desire to remain competitive by limiting the impact of 
relatively expensive labor costs as compared to trading rivals.  The trend is made possible 
by increases in mechanization in the production and processing sectors of agribusiness.  
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While this trend continues to manifest, policy makers must consider how to deal with the 
displacement that occurs when those who previously depended on agribusiness jobs find 
that those jobs have vanished.  The fact that a significant portion of the agribusiness labor 
force (at the farm level) consists of illegal foreign workers adds a layer of complexity to 
the policy dilemma. 
 
Col Will Gunn and LTC Paul Hilton 
 
_______________________________________________________________________ 
 

ESSAY: 
THE AGRIBUSINESS FOOD SAFETY CHALLENGE 

 
Introduction  
 

The U.S. food supply is one of the safest in world, but it is not without 
vulnerabilities, and after September 11, 2001, the federal government and the agricultural 
community are keenly aware of agricultural bio-terrorism or “agriterrorism” and its 
potential devastation to the U.S. food supply, consumers, and economy.  Agriterrorism is 
“the deliberate introduction of a disease agent, either against livestock or into the food 
chain, for purposes of undermining stability and/or generating fear.”44  An act of 
agriterrorism at any point in the food chain could cause widespread harm: the destruction 
of millions of animals or plants, a loss of trade worth billions of dollars, rising food 
prices, and citizens’ loss of confidence in food safety and government protection could 
potentially threaten national survival itself.45   
 
Agricultural Vulnerabilities 
 

While security intensifies at airports, power plants, and other forms of 
infrastructures, America’s farms remain among the industry’s most vulnerable targets.  
The shear size of the industry along with limited resources and methods available for 
adequate defense present an infinite array of sources for terrorists to attack one of the 
nation’s most fundamental elements of power—agriculture.   

There are various ways of conducting agriterrorism and they are relatively easy 
and cheap to introduce into any part of the agricultural system.  Because of the nature of 
agricultural pathogens, it is difficult to discern whether an outbreak is the result of a 
deliberate act or a natural occurrence.  For example, the Center for Disease Control 
(CDC) estimates that infectious agents that have not yet been identified cause more than 
three-quarters of the food-related illnesses and deaths in this country.46   These infectious 
agents are responsible for an estimated 76 million illnesses and 5,000 deaths each year.47  
Therefore, deliberate acts may go undetected and be virtually free of reprisal but more 
importantly, the potential loss of confidence in the safety of U.S. produced food (or 
“food-fright”)48 and resulting economic chaos pose even bigger threats. 

Agriterrorism represents a significant economic threat to the U.S.  For example, 
the USDA ran a simulation to see what would occur if foot-and-mouth disease made its 
way to the U.S.  In five days, the disease would have spread to 25 states and economic 
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losses from such an event could total more than $12 billion.  This estimate is not far-
fetched when compared to the $2.7 billion in economic damage this disease caused in 
England.  Similarly, a 1997 outbreak in Taiwan caused an almost immediate two percent 
drop in that country’s GDP because of trade embargoes established by other countries 
trying to keep the disease out.49  

Similar incidences could occur with plants.  For example, if soybean rust, a plant 
pathogen that normally does not exist in the U.S., were introduced here, it could spread 
from field to field or even state to state by the wind or insects, and the spores could 
survive to infect the following year’s crop.50  Not only would it damage the immediate 
crops, the supply of soybean meal, the main ingredient used for livestock feed and a 
major export item, could also be compromised.  Therefore, an agriterrorism attack could 
have a devastating affect on the industry and the economy. 

U.S. agriculture vulnerabilities are magnified due to the trend in U.S. farming 
toward not only increasing concentrations of livestock, which contributes to rapid spread 
of disease, but also increasing concentrations of crops and use of monocultures that make 
plants more susceptible to insects and disease.  Actions such as using hybrid seeds that 
can resist pests and pathogens does not solve the whole problem51 Surprisingly, many 
imported hybrid seeds used in the U.S. come from only four countries, two of which—
China and Iran—are suspected of having anti-agricultural warfare development 
programs.52   

Another significant agriterrorism risk is the security of the nation’s laboratories 
that conduct research on animal disease.  For example, the anthrax strain that caused 
outbreaks in Florida, New York and Washington, was identified many years ago at the 
National Animal Disease Center in Ames, Iowa.   
 
Countering Agriterrorism 
 

The threat of agriterrorism can be countered at four levels:  (1) the organism level, 
through animal or plant disease resistance; (2) at the farm level, through facility 
management techniques designed to prevent disease introduction or transmission; (3) at 
the agricultural sector level, through USDA disease protection and response procedures; 
and (4) at the national level, through policies designed to minimize the social and 
economic costs of a catastrophic disease outbreak.53  These divisions are not 
independent, nor can the threat be fully countered on one level.  However, as suggested 
earlier, the most vulnerable level is America’s heartland—the farm.  Consequently, 
farmers must decrease the risk of disease of pest introduction through facility 
management methods to 54increase biosecurity.     
 For example, simple livestock security measures, such as isolating new animals 
from the rest of the herd to “incubate” potential agents and waiting for symptoms to 
appear, greatly enhance security.  However, more than 85 percent of dairy farms do not 
isolate new cows from the rest of the herd for any length of time.55  These measures 
reduce the chance a terrorist could introduce a disease into a farm facility; and, even if a 
disease is introduced, such measures also reduce the spread and help contain further 
outbreak.   

Similar “best practices” are available to crop farmers.  “History has repeatedly 
shown that a huge area planted with a single variety is vulnerable to a new matching 
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strain of pathogen or insect pest.”56  Therefore, simple crop rotation and planting a 
diverse range of plant varieties help mitigate the introduction of disease or pests by 
terrorists.  The more farmers can do themselves at the farm level to guard against a 
deliberate outbreak, the less likely and less vulnerable they become as targets for 
agriterrorism.57  The first line of defense requires vigilance and diligence.   
 As mentioned earlier, physical security on large farms is difficult, but employing 
actions such as limiting access and controlling visitors will help decrease vulnerability.  
Finally, conducting tests of security systems, to include mock drills, needs to become as 
routine as feeding animals or plowing fields.58  The American Farm Bureau, in their web-
magazine On-line, re-enforced that farmers should take steps in preparedness such as 
“making sure they are in contact with their public health officials and officers in the fire 
and police departments.”59  Developing a crisis action plan for handling potential 
situations and developing response procedures in the case of an event potentially prevents 
agriterrorism events and/or mitigates the severity of the event. 

Going beyond production agriculture, throughout the food chain, safety can be 
enhanced by adopting the Hazard Analysis and Critical Control Point (HACCP) concept 
for ensuring food safety.  “HACCP is designed to prevent food safety problems rather 
than to catch them after they have occurred. The first step, hazard analysis is a systematic 
study of a product, its ingredients, processing conditions, handling, storage, packaging, 
distribution, and directions for consumer use to identify sensitive areas that might prove 
hazardous.”60  This concept is a major factor in assuring the safety and confidence of the 
processed food supply.61 

 
Conclusion 

 
 While the U.S. can take some actions to reduce or mitigate the risk of 
agriterrorism, the agribusiness industry is so vast it is virtually impossible to completely 
protect the nation’s food supply.  The biggest threat, other than actual food damage, 
however, is the psychological impact of real or perceived acts of agriterrorism and the 
resulting impact on confidence in the nation’s food supply.   
 
Ms. Caroline Coleman and Mr. Stephen Herlihy 
 
 

 
ESSAY: 

WORLD FOOD SECURITY AND U.S. NATIONAL SECURITY 
 

Introduction 
 
 On March 14, 2002, President Bush announced a proposed increase to the U.S. 
foreign aid program, which includes food aid, of $5 billion over three years.  In making 
his announcement, the President said, “We work for prosperity and opportunity because 
they’re right; it’s the right thing to do.  We also work for prosperity and opportunity 
because they help defeat terror.”62  These comments clearly capture two aspects of the 
U.S. aid program.  The first is humanitarian.  The second is the program’s contribution to 
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U.S. national security.  Although the humanitarian element has always been self-evident, 
September 11, 2001 raised America’s consciousness that hunger and poverty breed fertile 
ground for the recruiting of terrorists that could directly threaten U.S. homeland security. 
This essay considers the link between world food security and terrorism, describes 
current food security issues and challenges, and then provides some concluding thoughts 
on the world food security component of the U.S. national security strategy. 
 
Food Security 
 

Food security was defined by the World Food Bank/World Food Program in Food 
Aid in Africa: An Agenda for the 1990’s as: “... access by all people at all times to enough 
food for an active and healthy life entailing adequate food supplies through domestic 
production or imports and ensuring that people who suffer from under nutrition can 
acquire food by producing it themselves or by buying it.” 63  When we speak of food 
security we are concerned not only with conditions of hunger and malnutrition but also 
with poverty as a root cause of those conditions.  But what is the link with terrorism? 
 In a February 2002 interview, Andrew S. Natsios, the administrator of the U.S. 
Agency for International Development (USAID), explained that failed states lend 
themselves to an atmosphere that can be taken advantage of by terrorists.  People, 
particularly young men in their 20s, who are in refugee camps or internally displaced 
camps, have no jobs and nothing to do, are readily recruited by terrorist organizations.  
Improving world food security is therefore an important step in preventing the conditions 
that can contribute to the rise and recruiting of extremists and terrorists. 
 The need for food security in the developing world is staggering.  According to 
the UN Food and Agricultural Committee, 792 million people, or 18 percent of the 
population of the developing world, were undernourished in 1996-1998.  Of the 792 
million, 174 million were children under five.  Sixteen of the 35 countries that faced food 
emergencies in 2001 were in Sub-Saharan Africa.  The gravest problems were in 
Afghanistan, Mongolia, and the Democratic People’s Republic of Korea.64 
 A Texas A&M University study, conducted in 2001, concluded that food 
production in the developing world will not keep pace with demand.  Cereal import 
demands are expected to almost double by 2020 to 192 million tons, largely in areas 
where food insecurity is most rampant.65  Underlying this conclusion are several factors 
including conflicts that disrupt production, growth in world population (which is 
expected to double in the next half century), and a demand driven “livestock 
revolution”66 as countries with rising living standards consume more meat (it takes eight 
kg of grain to produce one kg of beef).  Quite simply, there are large regions of the world 
where people can’t produce enough food for themselves and are too poor to purchase the 
balance of their needs from other nations. 
 
Food Aid and the UN World Food Program 
 
 The 1996 World Food Summit set a goal of reducing the number of 
undernourished people in the world by half by the year 2015.  The United Nations 
frontline agency for food aid is the World Food Program (WFP).  Its task is to feed the 
hungry poor and help them break the cycle of hunger and poverty.67 
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 Since 1995, the WFP has emphasized the needs of women and girls.  The WFP 
currently delivers about 60% of its aid to women.68  It has been shown that educating 
girls is one of the wisest and most profitable investments a country can make.  For 
example, new research conducted by the International Food Policy Research Institution 
concluded that improvements in women’s education accounted for almost 45 percent of 
the total reduction in child malnutrition between 1970 and 1995.69  One underlying factor 
is that educated and emancipated women know how to space their pregnancies.70  As 
reported in the UN Chronicle, “The WFP has developed an innovative way of using food 
aid to help educate girls in the developing world by distributing basic food items, such as 
a sack of rice, to families in exchange for the schooling of their daughters.71   

Although food aid may help relieve hunger and malnutrition in the short term, 
achieving food security requires long-term improvements in food productivity and 
distribution. 
 
Food Productivity and Distribution  
 
   Increased production is critical to food security in the developing world.  This is 
especially true at the small-farm level.  Three current approaches to increasing the 
productivity of small-scale farms are using agroecological approaches (which relies on 
the use of organic material and improved farm management to reduce physical inputs 
such as fertilizers, pesticides, water), employing biotechnologically altered seeds, and 
applying precision farming techniques.72  Knowledge and technology transfer are at the 
heart of all three approaches. 
 While technological advancements offer great promise for increasing world food 
production, distribution is a critical component of world food security.  Poor 
transportation and communications infrastructures impede the free flow of food in 
developing countries.  This has two food security consequences.  First, the distribution of 
food aid is hindered.  For example, the WFP must work with more than 1,000 non-
governmental organizations to build new roads and bridges, and even rehabilitate entire 
ports and runways to deliver the food to the right people.73  Second, development of a 
country’s internal agribusiness industry is impeded.  A recent Farm Foundation paper 
even suggests that “programs designed to improve the handling and distribution 
infrastructure, especially in the poorest countries, may do as much to enhance food 
security and meet international food aid needs as increasing available food supplies.”74 

To achieve food security for their people, governments in the developing world 
must provide leadership in establishing the conditions required for success.  They must 
support the education of their people, allow access to technologies that improve 
productivity, and invest in distribution systems.  These nations must also make the 
overarching reforms in areas such as the rule of law, private property ownership and 
security of investments to truly succeed in the global economy. 
 There has been a dramatic increase in the role played by the private sector in 
providing the needed assistance.  According to Mr. Natsios, “only 20 percent of all 
capital flows to the developing world come from official development assistance from 
donor governments.  Eighty percent of the money is now private money.”75  The sources 
of the private money are large foundations like the Gates Foundation, funds raised by 
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non-governmental organizations, universities working with the developing world, and 
private companies making business investments.   
  
The Economics of Food Security from a U.S. Perspective 
 
 Since the mid 1980s, U.S. exports of bulk commodities have trended downwards, 
whereas exports of high value food products have trended upwards.  The export dollar 
value of high value products has in fact been higher than that of bulk commodities since 
1990. 76  It would appear from this that U.S. investment in programs that establish bulk 
commodity production in the developing world may provide dividends by creating a huge 
developing world market and by increasing the developing world’s purchasing power.  
This increased purchasing power could be used to buy the more profitable high value 
food items produced in the U.S.  With this in mind, provided the U.S. maintains adequate 
commodity production for its own needs, assisting the developing world may contribute 
not only to U.S. physical security but also, in the long run, to U.S. economic prosperity. 
 
Conclusion 

World food security can contribute to the long-term war on terrorism by 
preventing the conditions that can contribute to the rise and recruiting of extremists and 
terrorists.  The U.S. national security strategy should therefore include a commitment to 
improve world food security by: (1) Participating in food aid programs, especially those 
focused on the nutrition and education of women and girls; (2) Transferring agricultural 
knowledge and technology; (3) Improving distribution infrastructures; (4) Promoting 
private sector engagement and initiatives; (5) Encouraging governments to make reforms 
in areas such as the rule of law, private property ownership, and security of investments; 
and (6) Focusing on the long-term benefits of world food security to U.S. physical 
security and economic prosperity. 

 
Col Ron Howard 
 
________________________________________________________________________ 

 
CONCLUSION 

 
Today, the agribusiness industry is undergoing profound technological and 

structural change.  Yet, at the same time, agriculture and its related industries remain a 
vibrant and important element of the U.S. economy, providing a cornerstone to our 
nation’s security strategy.  The U.S. continues as the world leader in food production and 
maintains the ability to feed its population and contribute to the requirements of a 
growing world food demand.  While the state of American agribusiness is strong, there 
remain several challenges the U.S. must address in the interest of national security. 

First, the U.S. must develop and implement gradual reductions in tariffs and 
subsidies, and adopt policies that promote free trade.  Current U.S. policy endangers the 
viability of important export markets, and an important economic sector that accounts for 
16 percent of the U.S. gross domestic product.   
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Second, the U.S. government must refine its food safety role, and address the 
security of the nation’s food supply in the post-September 11 environment.  Across the 
agribusiness industry, the awareness of potential food supply contamination, acts of 
terrorism, or the potential for other criminal behavior has taken hold.  Due to the nature 
of the business, agriculture is generally responsive to various threats to the food supply 
system.  However, the government’s food safety legislation is a “patchwork” of laws 
controlled by a myriad of governmental agencies. 

Third, the U.S. must leverage its food production capability and capacity to 
enhance its role in world food aid.  Relieving suffering where possible and easing 
discontent in volatile regions of the world should be a top U.S. priority.  The U.S. must 
develop a unified strategy using aid and assistance as a tool to influence the actions of 
other nations and their policy decisions. 

Finally, the U.S. must encourage increased agricultural research and 
development—both directly, through agencies like the USDA’s Agricultural Research 
Service, and indirectly, through grants to universities.  Increased research into robotics, 
precision agriculture techniques, and biotechnology provides the path to a more efficient 
agriculture system characterized by less manual labor, and higher yield crops that require 
less water, nutrients, and pesticides. 

Overall, American agribusiness continues to be a source of internal strength and 
external influence.  The future of U.S. and world agriculture is promising, yet uncertain.  
The promise lies in the leadership capabilities of the United States, and the effective 
application of available technologies.  The uncertainty arises from a rapidly expanding 
world population, diminishing resources, and inequities in food distribution.  The United 
States must recognize the challenges facing this vital industry, and develop a cohesive 
national security strategy that understands and appreciates agribusiness’s global role.   
  
.  
 
 
 
 
 
 
 

 24



BIBLIOGRAPHY 
 
 

"Agri-terrorism Threat to Large Feedlots,” Iowa Farmer Today, September 24, 2001.  
<http://www.iowafarmer.com/01/010922/ag_terror.htm> 

 
Altieri, Miguel, “Ecological Impacts of Industrial Agriculture and the Possibilities for 

truly Sustainable Farming,” Monthly Review, 1998, July/August. 
 
American Farm Bureau, “Agricultural Terrorism at Forefront of Nation’s Concerns,” 

American Farm Bureau News, March 2002. 
<http://www.fb.com/fbn/html/agriculturealterrorism.html> 

 
Blalock, Cecelia, "FDA Issues Food Security Guidelines," Packaging World, March 

2002. 
 
Paul Blustein, “Bush Seeks Foreign Aid Boost," The Washington Post, March 15, 2002, 

p. A1. 
 
Burros, Marion,  "A Vulnerable Food Supply, A Call for More Safety," New York 

Times, Oct 31, 2001, p. F1. 
 
The Canadian International Development Agency: International Development 

Information Centre Web Site: Document Express No 44-04 March 1994 (Web site: 
http://www.acdi-cida.gc.ca/xpress/dex/dex9404.htm). 

Cargill AgHorizons, Turning Farm Data into Farm Profits, 
www.cargillaghorizons.com/aghorizons/performanceagriculture/PrecisionAg, 
document undated, website accessed April 24, 2002. 

Chalk, Peter, “Terrorism, Infrastructure, and the U.S. Food and Agriculture Sector,” 
Testimony Before the Subcommittee on Oversight of Government Management, 
Restructuring, and the District of Columbia, U.S. Senate, October 10, 2001. 

 
“Clean Technologies in US Industries: Focus on Food Processing," United States-Asia 

Environmental Partnership.  http://www.usaep.org/reports/food.htm, February 15, 
2002. 

 
Davis, John H. and Goldberg, Ray A.,  A Concept of Agribusiness.  Boston, Mass.: 

Harvard Business School, Research Division, 1957. 
 
DeJesus, Edward, "Information Assurance Keeps Data Rolling," Washington 

Technology, March 19, 2001. 
 
Drozdaik, William,  “Poor Nations May Not Buy Trade Talks; Third World Chafes Over 

Curbs Imposed by U.S., EU and Japan," The Washington Post, May 15, 2001, p. E1. 
 

 25

http://www.iowafarmer.com/01/010922/ag_terror.htm
http://www.fb.com/fbn/html/agriculturealterrorism.html
http://www.acdi-cida.gc.ca/xpress/dex/dex9404.htm
http://www.cargillaghorizons.com/aghorizons/performanceagriculture/PrecisionAg
http://www.usaep.org/reports/food.htm


"Farms, Ranches and Land in Farms Declined in 2001," National Agricultural Statistics 
Service, USDA, February 2002.  
http://usda.mannlib.cornell.edu/reports/nassr/other/zfl-bb/fmno0202.txt. 

 
"Food and Agriculture Policy,"  www.usda.gov, website accessed March 15, 2002. 
 
"Food and Drug Administration Overview," www.fda.gov.  website updated 25 Feb 

2002. 
 
Foxwell, Joseph, "Food Vulnerable on Several Levels, " Milwaukee Journal Sentinel, ( JS 

Online), November 17, 2001. 
http://www.jsonline.com/news/editorials/nov1/foxwell1811701.asp, p.1. 

 
Gutterman, Lila, "One More Frightening Possibility: Terrorism in the Croplands," 

Chronicle of Higher Education, 10/26/2001, Vol. 48, Issue 9, p. 1. 
 
 “H-2A Agricultural Guestworker Program: Changes Could Improve Services to 

Employers and Better Protect Workers,” U.S. General Accounting Office, Report 
HEHS-98-20, Dec 31, 1997. 

 
Hervey, Jack L, “The U.S. Economy and Agriculture: Selected Measures of Conditions 

and Trends," Briefing to the National Defense University at the Federal Reserve Bank 
of Chicago, March 21, 2002. 

 
Ifill, Annette, “Hunger Keeps People Poor,” UN Chronicle, New York, Sep-Nov 2001. 
 
Kohnen, Anne, "Responding to the Threat of Agroterrorism: Specific Recommendations 

for the United States Department of Agriculture," Belfer Center for Science and 
International Affairs (BCSIA) Discussion Paper 2000-29, Executive Session on 
Domestic Preparedness (ESDP) Discussion Paper  ESCP-2000-04, John F. Kennedy 
School of Government, Harvard University, October 2000. 

 
Lamb, Russell L., "Consolidation in U. S. Agriculture and the Role of Public Policy," 

www.ag-econ.ncsu.edu, document undated, website accessed March 10, 2002. 
 
Lamb, Russell L., "A Market-Forces Policy for the New Farm Economy," www.ag-

econ.ncsu.edu, document undated, website accessed March 10, 2002. 
 
McDonald, James M. (USDA Economic Research Service) and Hayenga, Marvin L. 

(Iowa State University), "Concentration, Mergers, and Antitrust Policy," 
www.farmfoundation.org, document undated, website accessed March 17, 2002. 

 
NASS Fact Finders for Agriculture (USDA), Farm Computer Usage and Ownership, July 

30, 2001 
 

 26

http://usda.mannlib.cornell.edu/reports/nassr/other/zfl-bb/fmno0202.txt
http://www.usda.gov/
http://www.fda.gov/
http://www.jsonline.com/news/editorials/nov1/foxwell1811701.asp
http://www.ag-econ.ncsu.edu/
http://www.ag-econ.ncsu.edu/
http://www.ag-econ.ncsu.edu/
http://www.farmfoundation.org/


National Institute of Allergy and Infectious Diseases, "Food Allergy and Intolerances," 
Health, 2002, p.1. 

 
“Natsios Says Technology Transfers Make Foreign Aid Work," U.S Department of State 

International Information Programs, February 5, 2002 (Website: 
http://usinfo.state.gov/topical/global/develop/02021102.htm). 

North Carolina State University Cooperative Extension, "Precision Agriculture:  A 
Comprehensive Approach," 
www.bae.ncsu.edu/programs/extension/agmachine/precision, document undated, 
website accessed April 24, 2002. 

Paggi, Mickey S. and Rosson, C. Parr, “International Food Aid” section of The 2002 
Farm Bill: Policy Options and Consequences, Publication No 2001-01 Oak Brook Il: 
Farm Foundation, September 2001. 

 
Pianin, Eric, "Food Industry Resists Anti-Terrorism Proposals; Lobbyist Says Protections 

Adequate, " The Washington Post,  December 6, 2001, p. A49.   
 
Pinstrup-Anderson, Per, Panday-Lorc, Rajul and Rosegrant, Mark W., “World Food 

Prospects: Critical Issues for the Early Twenty-First Century,” IFRPI, 2020 Vision 
Food Policy Report, Washington D.C., October, 1999. 

 
Robert, Pierre C., "Precision Agriculture:  An Information Revolution in Agriculture," 

Speech, Agricultural Outlook Forum 1999, February 23, 1999. 
 
Rosenberger, Leif Roderick, “The Strategic Importance of the World Food Supply," 

Parameters, Vol. 27, issue 1, Spring 1997, p. 86. 
 
Schlosser, Eric, Fast Food Nation.  New York, N. Y.: Houghton Mifflin Co., 2001. 
 
"Site-Specific Management:  In Pursuit of Precision," @gInnovator (newsletter).  

www.agriculture.com/technology/pursuit1.html, document undated, website accessed 
April 25, 2002. 

 
Sonka, Steven T., Tomorrow’s Information Agriculture, 

www.nsrl.uiuc.edu/papers/Nzpublic.htm, document undated, website accessed April 
24, 2002. 

 
Sonka, S. T. and Doehring, T. A., The Dynamics of Information Technology-Driven 

Change and Agribusiness Tomorrow, September 10, 1999.  
www.centrec.com/Articles/DynamicsofITChange.pdf 

 
Spake, Amanda, "Food Fright," U.S. News & World Report, December 24, 2001, Vol. 

131 Issue 26, p. 48. 
 
Standard and Poor's, Industry Surveys:  Agribusiness, March 28, 2002. 

 27

http://usinfo.state.gov/topical/global/develop/02021102.htm
http://www.bae.ncsu.edu/programs/extension/agmachine/precision
http://www.agriculture.com/technology/pursuit1.html
http://www.nsrl.uiuc.edu/papers/Nzpublic.htm
http://www.centrec.com/Articles/DynamicsofITChnge.pdf


 
“Supporting Sugar Prices Has Increased Users' Costs While Benefiting Producers, ” U.S. 

General Account Office Report GAO/RCED-00-126 Sugar Program,  June 2000.  
 
"Terrorists on the Green," Discover, November 1999, Vol 20, Issue 11, p. 30. 
 
UN Food and Agricultural Organization,  “Assessment of the World Food Security 

Situation, ” Presented at the Twenty-Seventh Session of the Committee on World 
Food Security, Rome 28 May – 1 June 2001 (Website: 
http://www.fao.org/docrep/meeting/003/Y0147E/Y0147E00.htm). 

 
“UN World Food Program Supports Girls and Women," Women’s International Network 

News, Spring 2001, Vol. 27 Issue 2, p7. 

USDA Economic Research Service, "Precision Agriculture:  Information Technology for 
Improve Resource Use," Agricultural Outlook, April 1998. 

Washington State University College of Agriculture and Home Economics, "Information 
Age is Transforming Agriculture," February 4, 2000. 
http://cahenews.wsu.edu/RELEASES/00011.htm.   

 
Wisconsin Department of Agriculture, Trade, and Consumer Protection.  Website:  

http://datcp.state.wi.us/fs/business/food/publications.   
 
The World Food Program website: http://www.wfp.org/index2.html. 
 

 28

http://www.fao.org/docrep/meeting/003/Y0147E/Y0147E00.htm
http://cahenews.wsu.edu/RELEASES/00011.htm
http://datcp.state.wl.us/fs/business/food/publications
http://www.wfp.org/index2.html


END NOTES 

                                                 
1 John H. Davis and Ray A. Goldberg, A Concept of Agribusiness,  Boston, Mass.: Harvard Business 
School, Research Division, 1957, p.2. 
2 American Farm Bureau, “Agricultural Terrorism at Forefront of Nation’s Concerns,” American Farm 
Bureau News, March 2002, <http://www.fb.com/fbn/html/agriculturealterrorism.html>, p. 1. 
3 Standard and Poor’s Industry Surveys: Agribusiness, March 28, 2002, p. 7. 
4 Standard and Poor’s Industry Surveys: Agribusiness, March 28, 2002, p. 8. 
5 “Food and Agriculture Policy,” www.usda.gov, website accessed March 15, 2002. 
6 Ibid. 
7 Standard and Poor’s Industry Surveys: Agribusiness, March 28, 2002, p. 9. 
8 Ibid. 
9 Food and Agriculture Policy, www.usda.gov, website accessed March 15, 2002. 
10 Ibid. 
11 Standard and Poor’s Industry Surveys: Agribusiness, March 28, 2002, p. 15. 
12 Standard & Poor’s Industry Surveys: Agribusiness, March 28, 2002, p. 1. 
13 Standard & Poor’s Industry Surveys: Agribusiness, March 28, 2002, p. 5. 
14“Food Allergy and Intolerances, “ National Institute of Allergy and Infectious Diseases, Health, 2002, p. 
1. 
15 Standard & Poor’s Industry Surveys: Agribusiness, March 28, 2002, p. 11. 
16 Standard & Poor’s Industry Surveys: Agribusiness, March 28, 2002, p. 11. 
17 Standard & Poor’s Industry Surveys: Agribusiness, March 28, 2002, pp. 11-12. 
18 Standard & Poor’s Industry Surveys: Agribusiness, March 28, 2002, p. 15. 
19“H-2A Agricultural Guestworker Program: Changes Could Improve Services to Employers and Better 
Protect Workers,” U.S. General Accounting Office, Report # HEHS-98-20, Dec 31, 1997. 
20“Supporting Sugar Prices Has Increased Users’ Costs While Benefiting Producers, U.S. General 
Accounting Office, Report GAO/RCED-00-126 Sugar Program, (GPO, Washington, DC June 2000), p. 12.  
21Ibid. 
22 William Drozdaik, “Poor Nations May Not Buy Trade Talks; Third World Chafes Over Curbs Imposed 
by U.S., EU and Japan,” The Washington Post, May 15, 2001, p. E1. 
23“Farms, Ranches and Land in Farms Declined in 2001,” National Agricultural Statistics Service, United 
States Department of Agriculture, February 2002, http://usda.mannlib.cornell.edu/reports/nassr/other/zfl-
bb/fmno0202.txt, p.4. 
24 See “Agri-terrorism Threat to Large Feedlots,” Iowa Farmer Today, September 24, 2001, 
<http://www.iowafarmer.com/01/010922/ag_terror.htm>, p. 1.  
25 American Farm Bureau, p.5. 
26Russell L. Lamb, “Consolidation in U. S. Agriculture and the Role of Public Policy,” www.ag-
econ.ncsu.edu, document undated, website accessed March 10, 2002. 
27 Russell L. Lamb, “A Market-Forces Policy for the New Economy,” www.ag-econ.ncsu.edu, document 
undated, website accessed March 10, 2002, p.2. 
28 Ibid., p. 3. 
29 James M. McDonald, (USDA Economic Research Service) and Hayenga, Marvin L. (Iowa State 
University), “Concentration, Mergers, and Antitrust Policy,” www.farmfoundation.org, document undated, 
website accessed March 17, 2002. 
30 Standard and Poor’s Industry Surveys: Agribusiness, March 28, 2002, p. 8. 
31 Ibid. 
32 “Food and Drug Administration Overview,” www.fda.gov.  website updated 25 Feb 2002. 
33 Cecelia Blalock, FDA Issues Food Security Guidelines, Packaging World, March 2002, p. 128. 
34 Eric Pianin, “ Food Industry Resists Anti-Terrorism Proposals; Lobbyist Says Protections Adequate,” 
The Washington Post, December 6, 2001, p. A49. 
35 Ibid. 
36 Marian Burros, “A Vulnerable Food Supply, A Call for More Safety,” New York Times, Oct 31, 2001, p. 
F1. 

 29

http://www.fb.com/fbn/html/agriculturealterrorism.html
http://www.usda.gov/
http://www.usda.gov/
http://www.iowafarmer.com/01/010922/ag_terror.htm
http://www.ag-econ.ncsu.edu/
http://www.ag-econ.ncsu.edu/
http://www.farmfoundation.org/
http://www.fda.gov/


                                                                                                                                                 
37 See USDA Economic Research Service, “Precision Agriculture:  Information Technology for Improved 
Resource Use,” Agricultural Outlook, April 1998, p. 19.  
www.ers.usda.gov/publications/agoutlook/apr1998/ao250f.pdf. 
38 Ibid. 
39 See Pierre C. Robert, “Precision Agriculture:  An Information Revolution in Agriculture,” Speech, 
Agricultural Outlook Forum 1999, February 23, 1999.  
www.usda.gov/agency/oce/waob/outlook99/speeches/105/robert.doc. 
40 See USDA Economic Research Service, p. 22.  
41 See Robert.  
42 Standard and Poor’s, Industry Surveys: Agribusiness, March 28, 2002, p.15. 
43 See “H-2A Agricultural Guestworker Program: Changes Could Improve Services to Employers and 
Better Protect Workers,” U.S. General Accounting Office, Report # HEHS-98-20, Dec 31, 1997. 
44 Peter Chalk, “Terrorism, Infrastructure, and the U.S. Food and Agriculture Sector,” Testimony Before 
the Subcommittee on Oversight of Government Management, Restructuring, and the District of Columbia, 
U.S. Senate, October 10, 2001, p. 2. 
45 Robert P. Kadlec, Professor of Military Strategy and Operations, National War College.  Accessed from 
website March 21, 2002.  www.ndu.edu/nwc. 
46 Eric Schlosser, Fast Food Nation.  New York, N. Y.: Houghton Mifflin Co., 2001, p. 196. 
47 See Burros. 
48 Amanda Spake, “Food Fright,” U.S. News & World Report, 12/24/2001, Vol. 131 Issue 26, p. 48. 
49 Lila Gutterman, “One More Frightening Possibility: Terrorism in the Croplands,” Chronicle of Higher 
Education, 10/26/2001, Vol. 48, Issue 9, p. 1. 
50 “Terrorists on the Green,” Discover, Nov 1999, Vol 20, Issue 11, p. 30. 
51 See Anne Kohnen, "Responding to the Threat of Agroterrorism: Specific Recommendations for the 
United States Department of Agriculture," Belfer Center for Science and International Affairs (BCSIA) 
Discussion Paper 2000-29, Executive Session on Domestic Preparedness (ESDP) Discussion Paper  ESCP-
2000-04, John F. Kennedy School of Government, Harvard University, October 2000, p. 23. 
52 See Joseph Foxwell, "Food Vulnerable on Several Levels, " JS Online, Milwaukee Journal Sentinel, 
November 17, 2001. http://www.jsonline.com/news/editorials/nov1/foxwell1811701.asp, p.1. 
53 Kohnen, p. 20. 
54 Kohnen, p. 21. 
55 Kohnen, p. 22. 
56 Miguel Altieri, “Ecological Impacts of Industrial Agriculture and the Possibilities for truly Sustainable 
Farming,” Monthly Review, July/August 1998, p. 66. 
57 Kohnen, p. 25. 
58 American Farm Bureau, p. 7. 
59 American Farm Bureau, p. 5. 
60 Ibid. 
61 See “Clean Technologies in US Industries: Focus on Food Processing," United States-Asia 
Environmental Partnership.  http://www.usaep.org/reports/food.htm, February 15, 2002.  
62 See Paul Blustein, “Bush Seeks Foreign Aid Boost”, The Washington Post, March 15, 2002, p. A1. 
63 Source: The Canadian International Development Agency: International Development Information 
Centre Web Site: Document Express No 44-04 March 1994 (Web site: http://www.acdi-
cida.gc.ca/xpress/dex/dex9404.htm). 
64 Source: The UN Food and Agricultural Organization “Assessment of the World Food Security Situation” 
Presented at the Twenty-Seventh Session of the Committee on World Food Security, Rome 28 May – 1 
June 2001 (Website: http://www.fao.org/docrep/meeting/003/Y0147E/Y0147E00.htm). 
65 Source: Mickey S. Paggi and C. Parr Rosson, “International Food Aid” section of The 2002 Farm Bill: 
Policy Options and Consequences, Publication No 2001-01 Oak Brook Il: Farm Foundation, September 
2001. 
66 See Per Pinstrup-Anderson, Rajul Panday-Lorc and Mark W. Rosegrant, “World Food Prospects: Critical 
Issues for the Early Twenty-First Century,” IFRPI, 2020 Vision Food Policy Report, Washington D.C., 
October, 1999, p. 5. 
67 The World Food Program website: http://www.wfp.org/index2.html. 

 30

http://www.ers.usda.gov/publications/agoutlook/apr1998/ao250f.pdf
http://www.usdagov/agency/oce/waob/outlook99/speeches/105/robert.doc
http://www.jsonline.com/news/editorials/nov1/foxwell1811701.asp
http://www.usaep.org/reports/food.htm
http://www.acdi-cida.gc.ca/xpress/dex/dex9404.htm
http://www.acdi-cida.gc.ca/xpress/dex/dex9404.htm
http://www.fao.org/docrep/meeting/003/Y0147E/Y0147E00.htm
http://www.wfp.org/index2.html


                                                                                                                                                 
68  “UN World Food Program Supports Girls and Women," Women’s International Network News, Spring 
2001, Vol. 27 Issue 2, p7, 1/3p. 
69  See Pinstrup-Anderson et al., p. 20. 
70 Source: Leif Roderick Rosenberger, “The Strategic Importance of the World Food Supply," Parameters, 
Vol. 27, issue 1, Spring 1997, p. 86. 
71 Annette Ifill, “Hunger Keeps People Poor”, UN Chronicle, New York, Sep-Nov 2001. 
72See Per Pinstrup-Anderson et al., p. 6. 
73 The World Food Program website: http://www.wfp.org/index2.html. 
74 See Paggi and Rosson. 
75 Source: “Natsios Says Technology Transfers Make Foreign Aid Work,” U.S Department of State 
International Information Programs, 5 February 2002 (Website: 
http://usinfo.state.gov/topical/global/develop/02021102.htm). 
76  Jack L. Hervey, “The U.S. Economy and Agriculture: Selected Measures of Conditions and Trends,” 
Briefing to the National Defense University at the Federal Reserve Bank of Chicago, March 21, 2002. 

 31

http://www.wfp.org/index2.html
http://usinfo.state.gov/topical/global/develop/02021102.htm

	AGRIBUSINESS GROUP PAPER
	AGRIBUSINESS DEFINED
	CURRENT CONDITION OF AMERICAN AGRIBUSINESS
	A Global Economy
	Food Safety
	Technological Advances


	OUTLOOK FOR AMERICAN AGRIBUSINESS
	Outlook
	Long-Term.  World population is expanding at an extraordinary rate.  By 2050, projections predict a global population approaching nearly 9.3 billion, up more than 50% from 2001.  World Gross Domestic Product (GDP) will continue to rise during this same period.  Over the next twenty years, rising population and affluence will place ever-growing demands on the world’s agricultural producers.  With rapid technological growth and rising disposable income, consumers tend to improve their diets and desire more convenient, “value-added” nutrition sources.  Consequently, U.S. agriculture can expect increased demand for meat, grains, sweeteners, and oils.  By leveraging technology and by continuing to have access to international markets, U.S. agribusiness is in a good position to meet the increased demand.
	ESSAY:


	Introduction
	Precision Farming
	Management Issues
	Conclusion
	ESSAY:
	Mechanization


	THE AGRIBUSINESS FOOD SAFETY CHALLENGE
	Introduction 
	Agricultural Vulnerabilities

	Countering Agriterrorism
	Conclusion

	Introduction
	Food Security
	 The need for food security in the developing world is staggering.  According to the UN Food and Agricultural Committee, 792 million people, or 18 percent of the population of the developing world, were undernourished in 1996-1998.  Of the 792 million, 174 million were children under five.  Sixteen of the 35 countries that faced food emergencies in 2001 were in Sub-Saharan Africa.  The gravest problems were in Afghanistan, Mongolia, and the Democratic People’s Republic of Korea.
	Food Aid and the UN World Food Program
	Food Productivity and Distribution 

	The Economics of Food Security from a U.S. Perspective
	World food security can contribute to the long-term war on terrorism by preventing the conditions that can contribute to the rise and recruiting of extremists and terrorists.  The U.S. national security strategy should therefore include a commitment to improve world food security by: (1) Participating in food aid programs, especially those focused on the nutrition and education of women and girls; (2) Transferring agricultural knowledge and technology; (3) Improving distribution infrastructures; (4) Promoting private sector engagement and initiatives; (5) Encouraging governments to make reforms in areas such as the rule of law, private property ownership, and security of investments; and (6) Focusing on the long-term benefits of world food security to U.S. physical security and economic prosperity.
	Col Ron Howard




