
Mars made headlines in August when it drew closer to Earth than it had been
in 60,000 years. Over the next 2 months, four new satellites will take advan-

tage of this proximity to reach Mars from Europe, Japan, and the United
States. Joining two already in orbit, they will provide unprecedented

data on Mars’s atmosphere as well as surface and subsurface char-
acteristics. Similar data have already transformed the way we 

analyze economic processes closer to home. In recent years,
satellite data on Earth’s climate, topography, and land cover

have become available at ever-higher spatial and temporal
resolution.

Satellite data provide unprecedented detail on a variety
of resource characteristics, but they require costly inter-
pretation before they can be used in economic analy-
sis. For example, satellites have provided high-resolu-
tion images of the Earth’s surface for decades, but
only recently have land cover data been assembled
in a globally consistent classification scheme.
Development and analysis of such spatial data
have become much easier in recent years
because of improvements in computers and geo-
graphic information systems software.

When combined with spatial data on soils, pop-
ulation, and other factors, satellite data help us
develop better indicators of land quality, length
of growing period, and proximity to urban
areas. Analyzing these indicators along with
data on agricultural inputs and outputs, prices,
and other economic factors enhances our
understanding of a wide range of economic
processes. ERS researchers have analyzed spa-
tial data to examine agriculture's effect on water
quality in the Gulf of Mexico and the costs and
benefits of farmland protection. ERS researchers
have also used spatial data (including satellite

imagery) to analyze the costs of meeting new envi-
ronmental standards when spreading manure on

cropland, and land degradation's impact on agricul-
tural productivity and food security. Challenges

remain in developing and analyzing such data, but
the payoff is better information for public and private

decisionmakers.

We’re not yet ready to study economics on Mars, but the
arrival of four satellites named Hope, Spirit, Opportunity, and

Beagle 2 will soon open windows on a new world while
reminding us of new perspectives on events here at home.

AA  DDiiffffeerreenntt  PPeerrssppeecctt iivvee

Keith D. Wiebe
Deputy Director for Communications
Resource Economics Division, ERS

Courtesy of the USGS Flagstaff
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U.S. farmers and chemical companies seem to be sold on

biotechnology: Farmers are rapidly adopting biotech crops,

and agricultural biotech firms are investing large sums of
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Through the 2002 Farm Act, policymakers have shifted the

emphasis of the Nation's conservation programs, with the

goal of expanding the amount of land and the number of

farmers eligible for conservation funds.Will these changes

add up to more cost-effective conservation?



A number of forces, such as income, urbanization and popula-

tion growth, are changing the way the world eats. Of these forces,

income—both its level and growth—has had the greatest effect. Per

capita income levels have more than doubled in many countries over

the past two decades.While purchasing power has increased gener-

ally across countries, patterns of food demand and household

spending on food differ dramatically between low- and high-income

countries. Consumers in low-income countries spend a larger share

of their overall household income on necessities such as food and

clothing, while consumers in wealthier countries spend a bigger

share of their overall household budget on housing, services (such

as education), and luxury items (such as recreation).

Although the share of household income spent on food varies

among countries at different income levels, demand for high-value

foods—such as meat and dairy products—is growing across all

income levels. Food expenditure shares for meat and dairy products

are higher in high-income countries than in low-income countries,

where staple foods such as breads and cereals account for 27 per-

cent of the total food budget versus 12 percent for high-income

countries.

Consumers in low-income countries also make greater adjust-

ments in their household spending on food when incomes and/or

prices change. For example, when household incomes increase by

10 percent, an average consumer in Tanzania increases spending on

food by 8 percent. Spending on food would increase by 6.5 percent

in the Philippines, and just 1 percent in the United States. Likewise,

if food prices increase, food spending declines the most in Tanzania

and the least in the U.S. Across all countries, price and income

increases result in smaller adjustments for staple food items than for

higher-valued food items such as meat and dairy products.

Anita Regmi, aregmi@ers.usda.gov

This finding is drawn from . . .

International Evidence on Food Consumption Patterns, by James Seale,

Anita Regmi, and Jason Bernstein,TB-1904, USDA/ERS, October 2003,

available at: www.ers.usda.gov/publications/tb1904/

Technological investments in China’s vegetable sector and port facil-

ities have paved the way for an expansion in its vegetable exports, partic-

ularly to Japan, where China and the United States have long been the

two leading fruit and vegetable suppliers. In 1999, China displaced the

United States as the leading supplier for Japan, and has since improved

that position. 

Japan is second only to Canada as the top market for U.S. fruits and

vegetables, receiving $1.3 billion—or nearly one-fifth—of U.S. fruit and

vegetable exports during 1999-2001. French fries, processed sweet corn,

and fresh produce such as grapefruits, cherries, oranges, and broccoli are

top U.S. exports to Japan. In fact, Japan led the rapid export growth of

U.S. produce to Asia between the mid-1980s and mid-1990s, when

advances in transportation, shipping, and handling enabled trade in

fresh, versus processed, fruits and vegetables. Asia surpassed the

European Union as the leading destination for U.S. fruit and vegetable

exports outside North America in the early 1990s. 

China targeted Japan as its top market for fresh and processed 

vegetables during the 1990s. Starting with a 6-percent share of Japan’s

fresh vegetable import value in 1990, China became Japan’s 
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China’s Vegetable Exports Challenge the U.S. in Japan’s Market
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Recent concerns about the safety of
the U.S. food supply and the potential for
bioterrorism, as well as incidents like mad
cow disease in Canada, have prompted a
new look at livestock movements. The
potential for transmitting disease—
whether due to bioterrorism or a natural
occurrence—increases when animals mix
with other animals at a variety of 
locations. An important early step toward
a cost-effective public strategy for manag-
ing such risks is to understand livestock
mobility. Why are animals shipped long
distances, and are livestock being moved
more now than in the past?

Animals are often shipped long dis-
tances because doing so is frequently
cheaper than shipping the feed needed to

reach slaughter weight to the animals.
Shipping livestock enables the efficient
use of feed and forage (grass or hay) sup-
plies that vary by region and season. This
is most apparent when animals are moved
from growing areas to finishing areas
(where livestock are fed to slaughter
weight) and then to slaughter plants. 

Shipments of hogs, in particular, have
increased dramatically—from under 10
percent of total (December 1) inventory in
1990 to more than 40 percent now. This
increase reflects significant feeder pig
imports from Canada, and the develop-
ment of the hog industry in North Carolina
and other States outside the Corn Belt. For
example, pigs born in grain-deficient North
Carolina may be weaned and moved to a
growing/finishing facility in Iowa, where
they consume corn, soybean meal, and
other feeds grown nearby. Then, they may
be shipped to slaughter plants often closer
to major consumer markets in the U.S. and
to export locations.

In contrast, cattle and sheep ship-
ments have remained fairly steady at about
20 percent of inventories. Movements of
cattle occur throughout the country, but
especially into (and within) the Northern
and Southern Plains. The top four cattle

feeding States (Texas, Missouri, Nebraska,
and Colorado) account for 65 percent of the
feeder cattle supply and more than two-
thirds of cattle slaughter. Sheep shipments
have declined sharply since the early 1990s
as the U.S. inventory continues its long-
term decline. Colorado and California—
two major sheep feeding and slaughter
States—account for almost two-thirds of

total interstate shipments. 

Kenneth H. Mathews, Jr.,

kmathews@ers.usda.gov 

This finding is drawn from . . .

Interstate Livestock Movements, by Dennis A.

Shields and Kenneth H. Mathews, Jr., LDP-M-

108-01, USDA/ERS, June 2003, available at:

www.ers.usda.gov/publications/ldp/jun03/

ldpm10801/

Are More Livestock Hitting the Road?
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leading supplier by 1996 and reached a 38-percent share in 2001.

China’s exports included broccoli, onions, and asparagus, competing

with leading U.S. vegetable exports.

Similarly, China’s share of Japan’s import market for processed veg-

etables and fruits more than doubled in the 1990s to reach 53 percent

in 2001. The U.S., however, remains a strong competitor in the Japanese

market for frozen potatoes and processed sweet corn, where China is

not a player. Overall, the U.S. share of Japan’s import market stood at

less than 19 percent for fresh vegetables and 21 percent for processed

products in 2001. The respective shares for other countries in the

Japanese market were 43 percent and 26 percent in 2001. 

China’s rising vegetable exports to Japan were bolstered by many

factors. With its low production costs and geographic proximity to

Japan, China attracted foreign investment, especially from Japanese

trading companies. These businesses provided the seeds, spores, and

production/packing techniques, and imported the harvest for Japanese

retailers. Improved ocean freight service from major Chinese ports to

Japan also increased China’s competitiveness. 

Recent trade friction with Japan over chemical residues on Chinese

vegetables could prompt changes in production practices and greater

inspection. These added costs could reduce China’s competitiveness.

However, with its low labor costs, China will likely continue to be a for-

midable competitor with the United States in Japan, particularly for

fresh vegetables.

Sophia Wu Huang, sshuang@ers.usda.gov

This finding is drawn from . . .

A broader ERS study of the global patterns of trade in fruits and vegeta-
bles and other reports, including China Increases Exports of Fresh and

Frozen Vegetables To Japan, by Sophia Wu Huang,VGS292-01,August 2002,
available at: www.ers.usda.gov/publications/vgs/aug02/vgs292-01/

WWW.ERS.USDA.GOV/AMBERWAVES
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Free fruit and vegetable snacks were provided to
over 64,000 children in elementary and second-
ary schools as part of USDA’s Fruit and
Vegetable Pilot Program (FVPP). In an effort
to promote fresh fruit and vegetable con-
sumption among school children and
encourage healthy dietary choices, 107
elementary and secondary schools in 5
States (Indiana, Iowa, Michigan, New
Mexico, and Ohio) participated in the
FVPP for the 2002-03 school year.
Students in participating schools were
from diverse ethnic backgrounds and fam-
ily income levels. The program was popular
among most students, parents, school teach-
ers, principals, pilot managers, foodservice
staff, and representatives of State child nutrition
programs. School staff and students recognized health
benefits from the pilot program such as increased consump-
tion of fruits and vegetables, reduced consumption of less healthy
food, fewer unhealthy snacks brought from home, and lessened risk
of obesity.

An evaluation of the pilot program by ERS found that the pro-
gram’s flexibility was key to its success. Schools were allowed to
choose when, where, and how to implement the program as well as

the mix and quantities of foods offered. Initial con-
cerns, such as difficulties with implementation,

disruptions of classes, and possible messiness
of the foods, were largely addressed. For

example, teachers coordinated classroom
activities with snack times. Some elemen-
tary schools changed food delivery from
hallways to the classroom to better mon-
itor behavior. The offerings were also
modified to suit student tastes, to con-
form to different delivery methods (for
example, whole fruits in free vending

machines), and to accommodate daily
preparation time. To address time and labor

concerns, some schools offered more
prepackaged items, such as bagged baby carrots. 

Although the pilot program had ample fund-
ing, many schools cited the requirement to use no

more than 10 percent of their grant money for nonfood
costs (for example, administrative costs, such as extra labor) as too
restrictive. This cost ceiling was implemented to ensure that the
bulk of the money would be spent on fruits and vegetables and
could be adjusted if the program were to continue. Nationwide
expansion of the pilot program would cost an estimated $4.5 bil-
lion, based on an average annual cost of $94 per student and a count
of 48.2 million children in public schools in 2001. Costs would be
higher if private schools also participated. Based on the popularity

of the pilot program, it may be expanded to other States.

Jean C. Buzby, jbuzby@ers.usda.gov
Joanne F. Guthrie, jguthrie@ers.usda.gov

This finding is drawn from . . .

Evaluation of the USDA Fruit and Vegetable Pilot Program: Report to

Congress, by Jean Buzby, Joanne Guthrie, and Linda Kantor,

E-FAN-03-006, May 2003, available at:

www.ers.usda.gov/publications/efan03006/
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Apples, bananas, carrots, and raisins are on 
most schools' shopping lists

Source: Monthly administrative reports by pilot schools (Nov. and Dec. 2002).
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Productivity in U.S. food manufacturing has been growing slower
than productivity in U.S. manufacturing overall. Between 1975 and
1997, productivity growth for U.S. food manufacturers averaged 0.19
percent a year, versus 1.25 percent for all U.S. manufacturers. Labor’s
not to blame: output per labor hour in food manufacturing increased
steadily over the 22-year period.

Food manufacturing industries ranged in annual productivity
growth from -0.42 percent to 1.12 percent. In general, less processed
food industries like meatpacking and fluid milk evidenced little produc-
tivity growth. These industries use relatively expensive raw materials
to make highly standardized products. On the other hand, the beverage

and bakery industries—which rely more on labor, elaborate packaging,
and sophisticated extrusion technologies—had productivity gains of
around 1 percent each year. 

Productivity is the rate of growth in output net of growth due to
increases in inputs—materials, labor, capital (machinery and build-
ings), and energy. Food manufacturing is materials intensive, with raw
and semiprocessed agricultural products and packaging materials con-
stituting 60 percent or more of the value of output. Productivity meas-
urements capture the effects of applying more efficient techniques,
technologies, or equipment to the manufacturing process, such as a
labor-saving technology that allows a food company to make more corn
chips per shift with fewer employees. Often, increases in productivity
result from investments in research and development (R&D) into new
production methods that lead to efficiencies like the example above.

ECONOMIC RESEARCH SERVICE/USDA 

Productivity Growth Lags in 
Food Manufacturing

Ken Hammond, USDA
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Competitive pressures abound in today’s

dynamic food marketing system.The U.S. food

market is essentially saturated, dependent on

a growing population as well as a declining

share of consumer income spent on food.

Food companies are using many strategies to

compete for a larger share of the pie, includ-

ing new ways of conducting business, mergers

and acquisitions, overseas expansion, and

state-of-the-art technology.

To meet consumer preferences and

remain competitive, retailers have introduced

a wide variety of new products. Nearly 10,000

new food and beverage products were intro-

duced in 2002, with convenience foods and

organic and natural foods leading the way.

Also, the number of unique items (according

to brand, package size, and type) stocked by

supermarkets, such as Chef Boy-ar-dee Pizza

Crust Mix & Sauce and Kahn’s Honey Cure

Deli Ham, rose from 13,000 in 1980 to 37,000

in 2001.

Competitive pressures to deliver specific

products to meet consumer demand have

changed the way the products move from

farmers to consumers.Traditional food whole-

salers who buy food from manufacturers and

resell to retail food stores are losing ground.

Manufacturers such as Coca Cola, Dreyers/

Edy’s Grand Ice Cream, and Frito-Lay deliver

their products directly to retail stores and usu-

ally arrange them on the shelves. Albertsons,

Ahold, and most other large retail chains buy

products directly from manufacturers and

transport them to retail locations through

their own distribution centers. Many

food manufacturers/processors have

chosen to contract directly with farm-

ers to get the preferred quality and

quantity of products.

Krogers, Safeway, and other tradi-

tional food retailers face mounting

competition from nontraditional retail-

ers, such as Wal-Mart supercenters,

and the food-away-from-home sector.

In the 1990s, warehouse clubs and super-

centers made their presence felt in a big way.

By adding massive new stores, these compa-

nies increased their share of total food sales

from 1.9 percent in 1990 to 8 percent in

2002. Food-away-from-home outlets, including

McDonalds and Applebee’s, now account for

46 percent of total food expenditures, up

from 33 percent in 1970. In response to these

competitive pressures, traditional retailers are

turning to mergers and acquisitions to

improve their ability to compete.

Manufacturers and distributors are

experimenting with new technologies to

replenish grocery shelves or out-of-stocks, to

quickly serve and better target prospective

customers, and to improve information flow

and inventory management. For example, a

system developed by FreedomPay, Inc., enables

customers to make cashless purchases quickly

and efficiently and to receive instantaneous

loyalty rewards. A wand waved over a sensor

at the checkout counter automatically deducts

purchase amounts from consumers’ accounts

through FreedomPay’s network. The system’s

hardware costs significantly less than debit

card systems. USA Technologies is one of sev-

eral companies equipping its vending machines

with modems or sensors that relay instant

inventory, sales, and other information to bet-

ter target consumer preferences.

As an alternative to competition in a

slowly growing domestic food market, many

U.S. food companies are competing globally,

choosing to expand by targeting customers

(or investing in operations) outside the

United States. The U.S. is the world’s largest

exporter of processed food. Domestic food

companies, including Safeway, Costco, and

Krispy Kreme Doughnuts, continue to expand

operations overseas.

Stephen Martinez, martinez@ers.usda.gov

This finding is drawn from . . .

The U.S. Food Marketing System, 2002:

Competition, Coordination, and Technological

Innovations into the 21st Century, by J. Michael

Harris, Phil R. Kaufman, Steve W. Martinez

(coordinator), and Charlene Price,AER-811,

June 2002, available at www.ers.usda.gov/

publications/aer811/

DIET AND HEALTH

Competition Alters the 
U.S. Food Marketing Landscape
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Food manufacturing’s sluggish productivity growth may be due to
modest R&D expenditures of late. According to ERS data, R&D spend-
ing by food manufacturers grew an average of 2.22 percent a year
(adjusted for inflation) during 1975-97. Over the same period, the
National Science Foundation estimates that private R&D expenditures
by all U.S. manufacturing companies grew 5.78 percent yearly.

The efficiencies associated with higher productivity often lead to
lower prices or smaller price increases. In the case of the food manu-
facturing industry, then, one might expect to find increasing prices. In
fact, inflation-adjusted wholesale prices for processed foods declined
an average 2.13-percent a year over 1975-97. Given this industry’s low
productivity growth and its materials-intensive nature, these lower
prices more likely resulted from a decrease in the prices of raw agricul-
tural products (3 percent yearly during 1975-97).

Kuo S. Huang, khuang@ers.usda.gov

This finding is drawn from . . .
Food Manufacturing Productivity and Its Economic Implications, by

Kuo S. Huang, TB-1905, USDA/ERS, October 2003, available at:
www.ers.usda.gov/publications/tb1905/
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Productivity growth in U.S. food manufacturing grew slowly 
between 1975 and 1997
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The Northern Gulf of Mexico’s hypox-
ic (oxygen-deficient) waters represent one
of the Western Hemisphere’s largest “dead
zones”—areas where lack of oxygen kills
fish, crabs, and other marine life. The size
of the zone varies but at its peak, it
stretches along the inner continental shelf
from the mouth of the Mississippi River
westward to the upper Texas coast, cover-
ing about 7,000 square miles, an area as
large as New Jersey. Long-term conse-
quences to biodiversity, species abun-
dance, and biomass in the Gulf are not yet
known, but experience with other coastal
dead zones has shown significant ecologi-
cal deterioration and depleted fisheries. 

Scientists believe that Gulf hypoxia is
caused by nitrogen loads from the
Mississippi River. Nitrogen fuels the rapid
growth of large populations of algae and
plankton. When they die and sink to the
bottom, their decay robs the water of 
oxygen. 

Because two-thirds of the nitrogen in
the Mississippi River comes from use of
fertilizer and manure on agricultural
lands, reducing agricultural nitrogen is a

major component of
the strategy for con-
trolling the hypoxic
zone. Two basic
approaches can be
taken: (1) induce
changes in the appli-
cation and manage-
ment of nitrogen fer-
tilizer on farm fields,
or (2) restore wet-
lands along rivers
and streams to inter-
cept and filter out the nitrogen before it
reaches surface waters. Because the geo-
graphic scale of the problem is so large,
any policy to reduce nitrogen from agricul-
ture will affect commodity prices, and con-
sequently farmers and consumers both
inside and outside the basin. 

An ERS analysis of the two approach-
es found farm-based controls on nitrogen
fertilizer use to be more cost-effective
than restoring wetlands when up to 1.2
million metric tons (26 percent) of basin-
wide nitrogen losses (nitrogen leaving the
land and entering the water system) must

be eliminated. Until that
point, crop yields are little
affected by the controls on
nitrogen use. But when
nitrogen losses must be
cut by more than 1.2 mil-
lion metric tons, a turn-
around occurs and wet-
land restoration becomes
the more cost-effective
strategy. The reason for
the turnaround is that
when reduction in nitro-

gen use reaches a certain point, crop yields
decline significantly, causing subsequent
increases in prices of some agricultural
products. The price increases also result in
more intense production of the commodi-
ties outside the Mississippi Basin, increas-
ing erosion and nutrient runoff in those
regions. However, these calculations don’t
include (because of insufficient data)
other environmental benefits of wetlands
not related to nitrogen reduction, such as
increased habitat for wildlife. Inclusion of
these benefits would cause the wetland
option to become the more cost-effective
approach at a lower level of nitrogen

reduction.

Marc Ribaudo, mribaudo@ers.usda.gov

This finding is drawn from . . .

“Least-cost Management of Nonpoint Source

Pollution: Source Reduction Versus

Interception Strategies for Controlling

Nitrogen Loss in the Mississippi Basin,” by

Marc O. Ribaudo, Ralph E. Heimlich, Roger

Claassen, and Mark Peters, in Ecological

Economics, May 2001. Abstract available at:

www.ers.usda.gov/publications/

erselsewhere/eejs0207/
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In the last 30 years, the urbanized area in the United States has
more than doubled to 3 percent of all land, with over a third coming
from cropland and pasture. ERS estimates that 95 million acres of
cropland—about one-fifth of the U.S. total—is subject to varying
degrees of development pressure, or urban influence. Potential for
continued development has spurred efforts to protect farmland and
its many benefits—agricultural production, rural lifestyles, wildlife
habitat, rural vistas, and open space.

Policymakers have turned to two types of voluntary farmland
protection programs to create incentives for farmland owners to
keep their land undeveloped. Concerns about private property rights
and the difficulties of enacting local land use regulations have made
voluntary farmland protection programs more attractive than
mandatory means. Through preferential property tax assessment,
authorized in all States, landowners’ annual property taxes are 
computed based on the land’s agricultural value, rather than on the
higher value if it were developed. In effect, State and local govern-
ments are sacrificing tax revenue to reduce the landowner’s incen-
tive to develop the land. Because of preferential assessment, States
annually forgo taxes valued at $1.1 billion, with a current value over
future years of $27 billion. But much of the land receiving preferen-
tial taxation is eventually developed anyway, and some land receiving
tax breaks is never at real risk of development. 

A second approach, purchase of development rights (PDRs), legal-
ly restricts the owner’s ability to develop the land. The landowner is
paid a lump sum—equal to the difference between the agricultural
and developed property value—to forever give up development
rights. PDR programs protected 1.1 million U.S. acres as of 2002 at a
cost of $2 billion, according to the American Farmland Trust. ERS esti-
mates that it would cost $130 billion to purchase the development
rights on all cropland subject to development pressure across the U.S.,
about 65 times more than has been spent to date. However, not all of

the cropland near urban areas is subject to equal development pres-
sure. If the 30 million acres of cropland under the least pressure were
protected through PDRs to create a greenbelt around future develop-
ment, the cost would be only $18 billion (about $600/acre on average).
In contrast, if the 33 million cropland acres under high pressure were
protected through PDRs, the program would cost $87 billion (about
$2,600/acre on average). Comparing these PDR cost estimates illus-
trates the substantial tradeoff between using available funds for sav-
ing more acres under less development pressure versus saving the
fewer acres that are under more immediate pressure for development. 

There is also a tradeoff between PDRs and preferential assess-
ment programs. Instead of “spending” the equivalent of $27 billion
on preferential property tax assessment to temporarily protect farm-
land in the path of development, spending the money in PDR pro-
grams instead could permanently protect much of the cropland cur-
rently subject to low and medium development pressure across the

U.S. This would put greenbacks into true greenbelts.

Ralph Heimlich (Contact: Charles Barnard, cbarnard@ers.usda.gov)

This finding is drawn from . . .

Development at the Urban Fringe and Beyond: Impacts on Agriculture and

Rural Land, by Ralph Heimlich and William Anderson,AER-803,

ERS/USDA, June 2001, available at: www.ers.usda.gov/publications/aer803/ 

Farmland Protection:The Role of Public Preferences for Rural Amenities, by

Daniel Hellerstein, Cynthia Nickerson, Joseph Cooper, Peter Feather,

Dwight Gadsby, Daniel Mullarkey,Abebayehu Tegene, and Charles

Barnard,AER-815, ERS/USDA, October 2002, available at:

www.ers.usda.gov/publications/aer815/
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Source:  ERS analysis of National Resources Inventory land use and NASS land values data.
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With a child poverty rate much higher
than that of the general population, the
Nation has much to gain from improving
the economic conditions of children and
their families. Child poverty is closely
linked to poorer health, difficulty in school
and low educational achievement, behav-
ioral and emotional problems, and delin-
quency. Poor children are more likely to
need public assistance, and as adults, to
earn less and be unemployed more fre-
quently than children brought up in fami-
lies above the poverty line. 

Child poverty rates vary across rural
and urban areas. Rural or nonmetropolitan
(nonmetro) areas have historically had
higher poverty than urban or metro areas
partly due to higher rural unemployment
and a greater share of low-wage jobs in
rural areas. The share of rural children in
families with incomes below the poverty
level declined from 22 percent in 1990 
to 19 percent in 2000. An expanding econ-
omy and welfare reform in the 1990s both
helped reduce the rate. However, the rural
child poverty rate remains higher than the

urban rate (19 percent versus 15 percent).
In 2000, 2.7 million rural children (under
18) were poor, representing 34 percent of
the rural poverty population.

Within nonmetro areas, child poverty
rates rise as the area becomes more rural.
Rates in 2000 ranged from 17 percent in
counties with populations of 20,000 or
more and adjacent to an urban (metro) area
to 23 percent in completely rural counties.
Proximity to an urban area also affects
rural poverty rates. Regardless of non-
metro population size, counties not adja-
cent to an urban area had higher child
poverty rates than adjacent counties. 

Childhood poverty is associated with
two major demographic factors—ethnic

minority status and female-headed fami-
lies. Black children and Hispanic children
are disproportionately poor relative to
their share in the general population. In
nonmetro areas, Black children and
Hispanic children are about twice as likely
to be poor as are White children. Addi-
tionally, nonmetro children in mother-
only families are more likely to live in
poverty than are children in two-parent
families. In many mother-only families,
mothers often have low earnings, fathers
may not contribute to family support, and
financial assistance may be insufficient.
When only one parent generates income,
that effort is often compounded by child
care responsibilities. 

While child poverty has declined in
the 1990s, it still warrants attention
because children are more likely to be
poor than any other age group. A better
understanding of the dimensions of child
poverty is important in designing effective
public assistance programs. In hard-to-
serve rural areas, special efforts may be

needed to reach the poor.

Carolyn C. Rogers, crogers@ers.usda.gov

This finding is drawn from . . .

Rural Child Poverty chapter:

www.ers.usda.gov/briefing/incomepoverty-

welfare/
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Source:  Calculated by ERS from the March 2001 Current Population Survey (CPS). 
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The older rural and small-town population grew more slowly
in the 1990s than did the population under age 65, for the only
time in the entire 20th century. This stemmed not from a drop in
the rate of urban retirees moving to rural (nonmetro) areas, but
from fewer people reaching age 65 as a result of the low birth rates
of 1925-35. Such a change in the size of the older population has
a considerable impact on the provision of health care and other
needed services for the elderly. 

The increase in rural population under age 65 was distinctly
higher in the 1990s (8.5 percent) than during the 1980s (2.6 per-
cent), but the opposite was true for those 65 and older (7.4 percent
compared with 16.0 percent in the 1980s). Many retirees contin-
ued to move from large city and suburban (metro) areas into non-
metro communities. But growth of the older population from nat-
ural increase—that is, from the aging-in-place of late middle-aged
persons, minus the deaths of existing older people—was very low
in the 1990s. 

Natural increase of the older population is affected not only by
the birth rate 65 to 74 years earlier, but also by migration of people
of that generation over time. Rural residents born during 1925-35
came of age after World War II in an era of rapid and prolonged
modernization of agriculture. This led to much farm consolidation
and a major drop in the number of farms. Literally millions of 
people, especially young adults, left farms and surrounding small

towns. In hundreds of the most rural counties, the small birth
cohorts of 1925-35 were so reduced by outmigration that as they
reached age 65 in the 1990s they were outnumbered by deaths of
existing older people. 

In the 1990s, a third of all nonmetro counties (740) declined
in their older population. Declines were most common in the
Great Plains, Corn Belt, and Mississippi Delta, which still depend
strongly on agriculture. In contrast, in 248 counties the older pop-
ulation continued to grow rapidly—25 percent or more. These
counties are primarily in the West, where both natural increase
and retirement continue to be high, but also include popular
retirement locations elsewhere.

The slower growth of the older population will continue
through 2005. But this is just an intermission until sur-
vivors of the higher birth groups of World War II and
the subsequent “baby boom” reach age 65 after 2010.
This event may not be enough to increase the number
of older people in all farming counties, but it should
lead to major resumed growth of the nonmetro elderly

elsewhere.

Calvin L. Beale, cbeale@ers.usda.gov

This finding is drawn from . . .

“Recent Trends in Older Population Change and Migration

for Nonmetro Areas, 1970-2000,” by Glenn V. Fuguitt,

Calvin L. Beale, and Stephen J.Tordella, Rural America,

USDA/ERS, Fall 2002,Vol. 17, Issue 3, available at:

www.ers.usda.gov/publications/ ruralamerica/

ra173/ra173c.pdf
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Growth of Older
Population Slows in
Rural and Small-
town Areas

     Source:  Prepared by ERS using data from the Census Bureau.
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Patents—which give inventors of new technology exclusive rights to

make, use, or sell a discovery for a specific period of time—have been

used in the U.S. since 1790, and have often served as a stimulus to

progress. For example, the cotton gin (1793) greatly increased the prof-

itability of southern cotton, and barbed wire (1868) provided inexpensive

fencing material for a rapidly settling frontier. Today, patents and other

intellectual property demarcate ownership claims on the expanding fron-

tier of ag biotech research. Patents cover applications of new scientific

techniques to traditional agricultural pursuits, as well as innovations in

plant and animal breeding, crop inputs (pesticides, fertilizer, etc.), food-

processing techniques, and many other aspects of agricultural production.

John King, johnking@ers.usda.gov

Paul Heisey, pheisey@ers.usda.gov

New computerized database

To better analyze and understand the economic effects of

the trend, ERS researchers and academic collaborators have

assembled comprehensive data on ag biotech patents and other

intellectual property. The data are currently being formatted

into a new computerized database, which is expected to be

online and searchable in the near future.The database classifies

a wide range of technologies used in agriculture, particularly

innovations derived from plant molecular biology.The database

also includes information on commercial ownership and public

sector interest in several forms of intellectual property.

With the range of information included—technology clas-

sification, ownership, intellectual property rights, and other

aspects—this resource will support research not only on ag

biotech patents, but also on related areas, such as research and

development spending, innovation, and productivity.

Ag Biotech
Patents: Who's
Doing What?

For more information…

ERS's agricultural biotechnology patent database, at www.ers.usda.gov/biotoechpatents/. U.S. Patent and Trademark Office website at www.uspto.gov/
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The upward trend in ag biotech patents has outpaced 
the overall upward trend in patenting throughout the 
U.S. economy

Source: Based on data compiled from records of the U.S. Patent Office. 

Number of patents in logarithmic scale

Total U.S. patents

Ag biotech patents

Upward trend in ag biotech

The upward trend in ag biotech patents has outpaced the

overall upward trend in patenting throughout the U.S. econo-

my. This trend reflects increased research and development,

changing legal doctrine on what can be patented, and different

strategic uses of intellectual property protection.

Brian Prechtel, USDA/ARS
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Technology classification

To differentiate the wide range of innovations in ag

biotech, the database classifies each biotech patent by sci-

entific, agronomic, and economic attributes. Many patents

are classified into several categories. A patent might be

classified under “genomics” because it covers identification

of a beneficial plant genetic trait with genomic sequencing

of its DNA; under “genetic transformation” because it

describes the incorporation of a trait into a plant; and

under “protection, nutrition, and biological control of

plants and animals” because the transformed plant

expresses an improved agronomic property such as high-

er yield, pest resistance, drought tolerance, etc. Other

patents cover research on “metabolic pathways,” which

are series of naturally occurring chemical reactions that

regulate an organism's biological functions. Also some

patents may be classified under “pharmaceuticals” because

the ag biotech products have livestock or human applica-

tions. Many human pharmaceuticals, such as insulin, may

include an agricultural aspect in that they are produced

using plant or animal cell cultures.

Plant technologies

Protection, nutrition, and biological
control of plants and animals

Pharmaceutical

Patented organisms, nonplant

Metabolic pathways and biological
processes in animals

Metabolic pathways and biological
processes in plants

Metabolic pathways and biological
processes, DNA-scale

Genetic transformation

Genomics

0 500 1,000 1,500 2,000 2,500

In all technology classes, the number of ag biotech patents issued has 
increased sharply in recent years

Number of patents

Source: Based on data compiled from records of the U.S. Patent Office.

1976 - 80
1981 - 85
1986 - 90
1991 - 95
1996 - 2000

Patent ownership types

The database also groups patents into entity types (firms,

non-profits, Federal government, etc.) to facilitate analysis

of patenting behavior across these different sectors. Most

U.S. ag biotech patents are issued to commercial firms, but

universities, state agricultural experiment stations, and the

federal government also file patents on inventions.

Commercial firms file patents to establish market share,

earn royalties, and in some cases block competitors from

using new technologies. Universities, nonprofit institutions,

and public-sector research entities often use patents and

licensing as technology transfer mechanisms.

Ownership concentration

The database also includes changes in patent ownership

resulting from mergers, acquisitions and divestitures in

the ag biotech industry from 1988-2000. While firms

merge for various reasons, the database allows

researchers to analyze resulting changes in patterns of

intellectual property ownership and the economic

aspects of firm combinations. For example, mergers typi-

cally result in increased concentration of patent owner-

ship. Taking into account firm acquisitions and splits, the

top ten patent assignees controlled over half of ag biotech

patents issued through 2000. If acquisitions were not

taken into account, the top ten patent assignees as desig-

nated on the original patents would have controlled only

about one-third of the ag biotech patents.

U.S. commercial firms

U.S. nonprofit and universities

U.S. Federal Government

Foreign commercial firms

Foreign nonprofit and universities

Foreign Government

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

Commercial firms account for the largest number of U.S. 
ag biotech patents

Number of patents

Source: Based on data compiled from records of the U.S. Patent Office.
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Overall concentration of ownership of ag biotech patents has 
increased since 1995 after accounting for mergers and acquisitions 
within the industry

Source: Based on data compiled from records of the U.S. Patent Office. 
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Food Safety And Trade 

Regulations, Risks, 
and 

Reconciliation

Jean C. Buzby
jbuzby@ers.usda.gov

Lorraine Mitchell
lmitchel@ers.usda.gov

ECONOMIC RESEARCH SERVICE/USDA 
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Global food trade is expanding, pro-
viding consumers with access to a wider
year-round variety of foods at lower prices.
Expanding trade has brought into sharper
focus the divergence among countries’
food safety regulations and standards.
These variations may reflect differences
among their populations’ tastes and pref-
erences, ability to produce safe food, and
willingness to pay for risk-reducing tech-
nology. Building common ground for food
safety regulation through public and pri-
vate initiatives is helping to achieve the
simultaneous goal of improving food safe-
ty and enhancing trade.

Differences in food safety regulations
and standards among importing and
exporting countries can cause friction and
even disputes that impede international
food trade. Countries are, however, tack-
ling food safety and trade issues by learn-
ing from each other’s successes in manag-
ing food safety to narrow regulatory differ-
ences, collaborating to adopt common or
international standards set by a third
party, or reaching compromises on con-
flicting standards.  Private food safety ini-

tiatives, such as voluntary quality assur-
ance schemes, are also contributing to the
resolution of differences across borders.

Countries Have Good 
Reasons for Different Food
Safety Regulations

National tastes and preferences
reflect a unique set of experiences and cul-
tural traditions.  Some countries may per-
ceive a certain food safety risk as totally
unacceptable, while others may place a
low priority on addressing that same risk.
Imports acceptable to one country may
not be acceptable to another. For example,
many European countries are willing to
accept the risks of Listeria in cheese made
from unpasteurized milk and select pro-
cessing standards to minimize these risks.
Other countries restrict such imports and
even ban the sale of most of these
cheeses.

Countries have different food safety
experiences and food safety risks in
domestic food supplies. Risk levels vary
internationally due to differences in avail-
able technology (such as refrigeration),

plant and livestock host factors (plants
with different levels of contamination or
herds with varying infection rates), food
production practices (such as the use of
veterinary drugs), cultural differences (for
example, routine consumption of raw
seafood), and geographic or climatic condi-
tions (for example, colder climates may
reduce some pathogens, and Aflatoxin
contamination is most common in coun-

tries with warm and humid climates).

Countries differ both in their ability
and willingness to pay for state-of-the-art
technology to reduce food safety risks as
well as in the optimal ways to reduce
these risks.  For example, national percep-
tions about Salmonella risks in poultry
vary tremendously as do commitments
and preferred choices for its control.  As a
result, standards for Salmonella in poul-
try imports vary tremendously across
countries. For example, only poultry prod-
uct imports that are fully cooked and
canned—processes that effectively kill
Salmonella—are allowed in Chile, mean-
ing that Chile has a zero-tolerance for
Salmonella risks in imported raw poultry
products.  Other countries, such as Japan,
reserve the right to test poultry ship-
ments for Salmonella and to reject any
shipments testing positive.  Others might
require testing for ready-to-eat but not
raw products. Many other countries do
not specifically mention or target
Salmonella in their import requirements. 

In addition to conflicts resulting
from country differences mentioned
above, there is some concern that as trade
expands, some countries may use food
safety regulations as a means to limit
imports or to require more regulatory
steps than needed to ensure a particular
level of food safety risk. Some countries
might also apply different standards to

imports than to domestic products.

Some disagreements will take consid-
erable time and continued efforts to over-
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Hong Kong Fresh/frozen poultry and poultry products Products may be subjected to laboratory examination
for microbiological contamination and positive-testing
shipments refused entry

Russia Poultry and poultry products, excluding Negative Salmonella test results must be presented
consumer-size packages of ground poultry, to a Food Safety and Inspection Service (FSIS)
mechanically deboned poultry, and giblets veterinarian before export certification can be issued;

consignments are ineligible if there are more than 1 
(in 5 minimum) positive samples

Latvia Poultry and poultry products, except No separate Salmonella-specific requirements
mechanically separated and ground 
products; must be certified as not having 
been fed material originating from sheep 

Japan All domestic poultry, except duckling giblets, Japanese Ministry of Health reserves the right to test 
coloring agents in raw products, and poultry shipments of ground and mechanically deboned 
and poultry products from or passing through poultry for Salmonella and to reject positive-testing 
Pennsylvania shipments 

China Fresh/frozen poultry products No separate Salmonella-specific requirements

Canada Federally inspected poultry and poultry  No separate Salmonella-specific requirements for 
products are eligible for export to Canada, raw products
except carcasses, parts, or mechanically 
separated poultry parts containing kidneys 
or sex organs

Korea Poultry and poultry products, except those No separate Salmonella-specific requirements
imported into the U.S. from a third country

Estonia Poultry and poultry products Mechanically deboned poultry product is tested for 
Salmonella at the port of entry; positive testing 
shipments will be denied entry

Chile Fully cooked and canned products Cooking and canning requirement effectively means 
no Salmonella

Note: Some countries without specific Salmonella standards for raw products do have such standards and sampling procedures for
ready-to-eat products

Source: FSIS, 2002.
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Countries vary in their import requirements for poultry—particularly when it comes to Salmonella

Importing
country U.S. products eligible for import Salmonella-specific regulations/requirements
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come. One example concerns poultry
exports from the United States to Russia.
Russia periodically has raised concerns
that U.S. poultry exports do not meet
Russia’s stringent zero-tolerance for
Salmonella. Russia also claims that some
antibiotics are used which are not
approved for use in Russia. In 2002, Russia
briefly banned imports of U.S. poultry, dis-
rupting U.S. poultry exports to Russia for
several months and reducing prices for

some U.S. poultry products.

Divergent regulatory standards can
lead to food shipment delays at the bor-
der while shipments of imported food are
tested for pathogens or can shut down
trade altogether between countries.  Food
safety regulations and any resulting trade
interruptions can be costly to countries
and affected industries or firms. Despite
the periodic disruptions and friction over
food safety issues, international trade is
expanding, and the amount of trade
affected by regulations is small in relation
to global trade flows. Disruptions are 
relatively small, considering the magni-
tude of global food and agricultural trade
($436 billion in 2001), the thousands of
food categories and products traded, the

roughly 200 countries participating in
food trade, and the range of food safety
challenges. Additionally, not having food
safety regulations could result in even
higher costs to society than trade delays
do if unsafe food is imported and causes

human illness and death.

Countries Tackle Food Safety
Risks Both Individually and
Collectively

Both the private and public sectors
work within countries to establish good
food safety practices. The private sector
has strong financial incentives to protect
its markets and the reputation of products
or industries. In theory, producers world-
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The globalization of the food supply could potentially mean that new food safety risks
can be introduced into countries, previously controlled risks can be re-introduced into
countries, and contaminated food can be spread across greater geographical areas.
However, there is no evidence that food imported into the United States is riskier, per
se, than domestically produced food. There are many well-established food safety 
challenges, as well as issues perceived to be food safety concerns, such as:

� microbial pathogens (that is, illness-causing bacteria, viruses, parasites,
fungi, and their toxins),

� pesticide residues,

� food additives,

� environmental toxins, such as heavy metals (for example, lead 
and mercury),

� persistent organic pollutants (for example, dioxin),

� unconventional agents, such as prions associated with "mad cow disease" 
in cattle,

� zoonotic diseases that can be transmitted through food from animals to 

humans (for example, tuberculosis), and 

� foods produced with certain practices, such as irradiation, or animal 

products produced with growth hormones or antibiotics.

Food Safety Challenges

Comstock
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wide who see the benefits of enhancing
food safety and take risk-reducing meas-
ures for their products can protect or even
expand their export market share. They
can also position themselves to take
advantage of new markets for products
with higher levels of food safety. However,
government regulation is needed to
ensure food safety because market trans-
actions do not take into account the social
costs of food safety—such as medical
costs and lost work time—and 
consumers generally cannot discern the 
safety of food before buying it.

Countries address food safety and
trade issues both as individual nations
and collectively through international
organizations. Individually, countries
learn from each other’s successes and
adopt common regulatory approaches.
Food safety regulatory agencies worldwide
are increasingly adopting the Hazard
Analysis and Critical Control Point
(HACCP) system as a foundation for new
regulations to control microbial pathogens
in food. HACCP is a system of identifying,
monitoring, and controlling hazards at
critical control points in the food produc-
tion and processing chain. The public sec-
tor in many industrialized countries man-
dates HACCP for some foods, while the
private sector voluntarily implements it
for other foods.  

Many countries are involved in collab-
orative efforts to address food safety and
trade issues.  In some cases, countries will
simply adopt the standards of their trad-
ing partners.  As many industrialized
countries with major food import and
export markets adopt new regulations,
there are financial incentives for other
countries to follow suit. Alternatively,
countries can recognize and accept each
others’ regulations, adopt common or
international standards set by a third
party (for example, the Codex
Alimentarius Commission (Codex) sug-
gests standards for human health meas-

ures), or hammer out a compromise.  For
instance, Australia and New Zealand
decided in 1996 to formulate many of
their food safety regulations jointly in
order to reduce regulatory trade barriers
and transaction costs for industry.  In
1998, the United States and Canada signed
a “Record of Understanding” under which
they proposed to try to facilitate agricul-
tural trade in a number of different areas,
including harmonizing some food safety

testing procedures.

New food safety outbreaks, isolated
events (for example, the 1999 Belgian
dioxin crisis from contaminated animal
feed), and emerging crises (e.g., mad cow
disease) will arise from time to time and
shock international food markets.  When a
new food safety hazard or event is first
identified, countries take steps to gather
information and limit the extent of the
crisis. Later, as the event is resolved, coun-
tries may develop new protocols and regu-
lations to prevent recurrence. These crises
can initially be a source of friction but ulti-
mately they offer opportunities for inter-
national collaboration.

During a food safety crisis, producers
of the suspect foods may stop production
of the foods or seek other markets, retail-
ers must find other sources of supply, and
consumers must find substitutes. As most
foods are perishable or have a limited stor-
age life, a major food safety event can be
disastrous for producers, exporters, and
importers. For example, a series of food-
borne illness outbreaks from the
Cyclospora parasite began in 1996 in the
United States and Canada. The outbreaks
were attributed to Guatemalan raspber-
ries, leading to a severe reduction in
demand across the Guatemalan raspberry
industry and adversely affecting
Guatemalan blackberry producers as well.
California strawberry growers also lost
millions in revenue when strawberries

were at first mistakenly implicated.
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Seven Food Safety

Regulatory Trends 

Commonly Found in

Industrialized Nations

(1) Forming one agency to focus on
food safety,

(2) Using risk analysis to design 
regulation,

(3) Recognizing that a farm-to-table
approach is often desirable for
addressing food safety hazards,

(4) Adopting the HACCP system as a
basis for new regulation of micro-
bial pathogens in food,

(5) Adopting more stringent standards
for many food safety hazards,

(6) Adding new and more extensive
regulation to handle newly identi-
fied hazards, and,

(7) Improving market performance in
food safety through provision of
information.

Audiovisual Library European Commission



The U.S. Centers for Disease Control
and Prevention, the U.S. Food and Drug
Administration, Health Canada, and the
Canadian Food Inspection Agency took
aggressive actions to solve the Cyclospora
problem, protect human health, and
restore access to safe raspberry imports.
Meanwhile, the private sector, including
the Food Marketing Institute, a U.S. organ-

ization representing food retailers, also
pitched in. Guatemalan growers developed
a Model Plan of Excellence program, which
was mandatory for all Guatemalan raspber-
ry exporters. The plan requires compliance
with a detailed list of specific food safety
practices, almost daily field inspections
during the harvesting season, and trace-
back capability. However, the new safety

protocols are prohibitively expensive for
many Guatemalan producers, and very few
remain in business.  There have been no

new outbreaks since 2000.

Member nations of the World Trade
Organization (WTO) have the option of
using the WTO to resolve differences.  The
WTO establishes global rules of trade to
help producers, importers, and exporters
conduct business. The WTO recognizes
each country’s right to have different pref-
erences for risk reduction and to take dif-
ferent measures to protect their popula-
tions. Based on available and relevant
information, WTO members have the
right to set and follow standards for a
higher level of consumer protection than
the level set by international health stan-
dards. The WTO, however, requires that
countries base their food safety regula-
tions affecting trade on a review of scien-
tific research and encourages countries to
recognize regulatory systems that provide

an equivalent level of protection.

The number of food safety-related
trade disputes worldwide is unknown.
However, since 1995, WTO members have
registered in the meetings of the Sanitary
and Phytosanitary (SPS) Committee of the
WTO 108 trade concerns related to food
and feed regulations as well as measures
that are designed to protect human health.
The SPS committee deals with measures
designed to control animal and plant pests
and diseases. These human, animal, and
plant health measures represent a larger
class of technical barriers to trade.
However, only one food safety trade con-
cern has ever advanced all the way
through the SPS Committee dispute
process to a WTO dispute panel.  Most dis-
agreements are settled among countries
before this stage. The 1989 growth hor-
mone ban by the European Union (EU)
originated from concerns about the effects
of growth hormones on human health.
The scientific basis of the ban was later
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Distribution of complaints to the Sanitary Phytosanitary Committee,
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Transmissable spongiform
encephalopathies (e.g., TSE)

46%

Brian Prechtel, USDA/ARS
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challenged successfully by the United
States and Canada but the EU has still not
lifted its ban.

A closer look at the trade concerns
related to human health measures pro-
vides some insight into the sources of cur-
rent tensions over regulations in interna-
tional agricultural markets.  Most striking
is that 46 percent of the SPS trade con-
cerns are related to the regulation of trans-
missible spongiform encephalopathies
(TSEs), which include bovine spongiform
encephalopathy (BSE) or “mad cow dis-
ease.” In essence, regulations to reduce
potential risks due to BSE appear to have
caused more international debate than
any other particular food safety issue.
Some of these BSE-related trade concerns
were directed at the initial emergency
measures adopted by countries in 1996
while others followed the implementation
of new, extensive BSE regulations in the
EU. Examples include Chile’s and Peru’s
complaints against the EU’s ban on the
use of fish meal in ruminant feed.

Advances in hazard detection tech-
nology and greater understanding of food
safety risks will help nations identify new
concerns. In some instances, regulatory
differences may cause some countries to
alter and improve their food safety 
systems so that they can trade in particu-
lar markets. The growing demand world-
wide for food safety suggests that improv-
ing food safety and expanding interna-
tional trade can be compatible and even

mutually reinforcing goals.

This article is drawn from…

International Trade and Food Safety. AER-
828, USDA/ERS, edited by Jean Buzby with
contributions from Jane Allshouse, Jason
Bernstein, Linda Calvin, Ram Chandran,
Erik Dohlman, David Harvey, Kenneth H.
Mathews, Jr., Lorraine Mitchell, Donna
Roberts, Laurian Unnevehr, and David Zorn.
November, 2003, available at:
www.ers.usda.gov/publications/aer828/
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BSE, A Prominent Food Safety Issue

"Mad cow disease" or bovine spongiform encephalopathy (BSE) is an emerging crisis

that has shocked food safety systems worldwide and presents an ongoing challenge

as more countries identify cases within their borders. Domestic beef consumption in

the EU fell sharply during the 3 critical years of the mad cow disease crisis. In 1988,

BSE-infected cattle were first discovered in the United Kingdom (UK); in 1996, infect-

ed cattle were discovered in other EU countries, and it was announced that BSE was

potentially linked to a fatal human illness; and in 2000, more BSE cases and the first

related human illnesses were discovered outside the UK.

The UK adopted an extensive set of programs to ensure that cattle used for beef pro-

duction were BSE-free. These actions included the Over Thirty Month Cattle Slaughter

Rule, which as the name implies, mandated that all cattle over 30 months of age be

destroyed (BSE is not believed to affect cattle below this age) and banned all meat and

bone meal (thought to be a carrier of BSE) in cattle feed. These actions led to a rather

remarkable decline in newly identified BSE cases in the UK between 1993 and 2001.

Many other countries have adopted similar initiatives, but BSE continues to be found

in small numbers in other countries. For example, Canada just identified one BSE case

in a domestically raised cow.
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In the early 20th century, most types of farm products were
sold as commodities on the open market. Sellers brought their
hogs or cattle to centralized terminals, or their grain to country
elevators, where  current prices were  paid on the spot. The rule
of the day was “pushing” large volumes of standardized commodi-
ties through the supply chain, which kept costs down. This sys-
tem worked well as long as consumers sought basic staples for
cooking meals in their own kitchens.

Today, many consumers demand and have available a wide
assortment of prepared foods, including complete meals pur-
chased at restaurants and supermarket deli counters. Changing
U.S. demographics—more mature consumers, greater ethnic

diversity, and larger incomes—are driving changes in consumer
demand for food products. Today’s time-pressed consumer is
using his or her higher level of income to purchase more conven-
ience, while looking for quality, variety, and value. 

Changing consumer preferences, along with technological
advances and other changes in the economy, offer agribusiness
companies new opportunities. Understanding the diverse prefer-
ences of consumers moves to the forefront and “pulls” products
through the supply chain. Communicating consumer preferences
back through the food system to prompt the needed adjustments
in a cost-effective manner becomes the challenge. 
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Catering to Today’s Consumer

So what does the modern consumer
want in terms of food? Convenience is
clearly important for many of today’s con-
sumers. Food products, such as bagged sal-
ads and grab-and-go breakfast sandwiches,
demonstrate Americans’ desire to get food
on the table (or into the car) fast. For exam-
ple, the poultry industry has prospered in
recent decades, in part, by providing con-
venience (see box, “The U.S. Broiler
Industry”). The National Chicken Council
reports that in 1974 only 6 percent of broil-
ers were marketed to foodservice operators
and retailers as further processed products
(e.g., patties, breaded strips, and nuggets).
By 1989, the share of further processed
products grew to 24 percent and increased
to 46.5 percent in 2001. Also, chicken sold
cut-up in pieces—a more convenient prod-
uct as opposed to whole roasters—rose
from 28 percent of broilers marketed in
1971 to 42.5 percent in 2001.

Fully prepared meals, either from the
supermarket deli or a foodservice estab-
lishment, are the ultimate in convenience.
Spending on snacks and meals prepared by
foodservice establishments now accounts
for about half of total U.S. food spending,
and is expected to grow more quickly than
spending for at-home foods over the next
15 to 20 years. The supermarket deli has
also been a fast-growing outlet for pre-
pared meals and snacks in recent years. In
2000, 81 percent of supermarkets had
delis; sales at delis increased by 6.1 percent
in that same year to $13 billion. 

However, today’s consumer wants
more than just convenient foods. He or
she is also looking for ethnic variety. Thus,
while Swanson sparked a cultural phe-
nomenon by introducing the foil-covered
TV dinner in 1953 (turkey, cornbread
dressing and gravy, buttered peas, and
sweet potatoes), today’s selection of “TV
dinners” includes chicken quesadillas and
potato skins in a microwave-ready con-
tainer.

Retailers are responding to the desire
for diverse cuisines in a number of ways.
For example, Nash-Finch Company, a
Fortune 500 food retailer and distributor,
is developing a new Hispanic-oriented
supermarket concept for four pilot stores
in the upper Midwest. However, market-
ing of ethnic foods is not limited to niche
retail outlets. Many supermarket chains,
such as Safeway and Shoppers Food
Warehouse, often have whole or partial
aisles devoted to Hispanic and Asian
items. 

Another consumer segment seeks out
organic and natural food products. The

Natural Marketing Institute reports that
sales of organic foods reached $7.8 billion
in 2000, a 20-percent increase over sales of
$6.5 billion in 1999. Specialized retailers,
such as natural food supermarkets, are
benefiting from this trend. Natural food
supermarkets offer less-processed foods
and more foods free of preservatives, hor-
mones, and artificial ingredients. Natural
food supermarket chains, such as Whole
Foods Market and Wild Oats Markets,
grew rapidly in the 1990s through mergers
and acquisitions. 

Variety is showing up in the fast food
segment of the restaurant industry as
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Value-added chicken products satisfy consumer preferences for variety
and convenience
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The U.S. broiler
industry got its start in
the 1920s. After World
War I, the practice of din-
ing out increased and pro-
vided the impetus for
higher class eating places
to add variety to their
menus. Featuring broilers
(young chickens), espe-
cially in the winter,
became common practice. 

The typical poultry
meat in the first third of

the 20th century, however, came from rather tough-meated older
hens and young roosters that were byproducts of raising chickens for
egg laying. The widespread practice of allowing birds to range in the
barnyard hardened muscle fiber, yielding meat that was dry and
strongly flavored. Also, much of the supply in some seasons were
birds stored frozen in the “New York dressed” state—a bird bled and
plucked, but with head, feet, and organs intact. Upon thawing,
drainage from these birds and conditions surrounding their eviscera-
tion in the meat market or at home were quite unappealing to con-
sumers and handlers. 

Red meat rationing during World War II provided the spark
needed to propel the industry forward. Poultry was not rationed,
and broiler production increased to fill the void left by red-meat
rationing. Broilers soon demonstrated their potential as a money-
making business. After the war, as red meats returned to normal
availability, a period of intense activity and investments ensued to
develop strains of chickens bred for their meat qualities. Rapid tech-
nological advances in the 10-year period following the war lowered
retail chicken prices by 30-40 percent from the 1920s to the mid-
1950s, compared with price increases of 75-90 percent for red meats
in the same period. 

The “Chicken-of-Tomorrow Program,” a contest for breeders
sponsored by the Great Atlantic & Pacific Tea Company (A&P), illus-
trates the intense interest in quality improvement through genet-
ics. A&P was aware of the profit potential from chickens bred for
their meat qualities, emphasizing yield from breasts, thighs, and
drumsticks. Starting in 1945, these annual contests reinforced the
efforts of leading breeders, with an eye on designing a product for
the consumer. 

Supermarkets that
featured pre-packaged
meats, low prices, and ad-
vertising replaced many
butcher shops. Featuring
broilers at sensationally
low prices had much to
do with the broadening of
the market. In addition,
the ease of handling evis-
cerated chickens made
broilers a highly conven-
ient item for both retail-
ers and consumers. By

the mid-1950’s, the chicken industry had moved from a specialty
item targeted to the dining-out market to a mass market for everyday
home meals. 

A rise in the number of families with two wage earners 
prompted consumers to seek quick and tasty food. The chicken TV
dinner featuring fried chicken became increasingly popular. In line
with the Nation’s desire for fast, inexpensive food with consistent
taste, the introduction of fast food reshaped the broiler industry. In
1963, Henny-Penny Corporation, which had 250 chicken take-out
franchises, had enough volume to begin requesting certain product
specifications from its suppliers. By 1971, Kentucky Fried Chicken,
whose first franchised outlet opened in 1952, had 3,500 franchised
or company-owned outlets worldwide.

By the early 1970s, companies had become dissatisfied with the
wide price swings of commodity chicken production and  stepped up
their production of further processed items. As women continued to
enter the workforce, the demand for easy-to-cook products continued
to grow. From 1970 to 1990, the share of broilers marketed as whole
birds fell from 70 percent to 18 percent. 

Throughout its rather brief history, the broiler industry has
remained primarily consumer oriented, moving further from 
chickens that were primarily a byproduct of egg laying to flavorful
whole roasters, cut-up parts, and a wide variety of further processed
products. 

Sources: Tobin, Bernard F., and Henry B. Arthur. Dynamics of
Adjustment in the Broiler Industry. Boston: Division of Research,
Graduate School of Business Administration, Harvard University, 1964.
Strausberg, S.F. From Hills and Hollers:  Rise of the Poultry Industry in
Arkansas. Arkansas Agricultural Experiment Station Special Report 170.
Arkansas Agricultural Experiment Station, University of Arkansas, 1995.
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The U.S. Broiler Industry:

A Historical Account of “Consumer-Driven Agriculture”

In 1948, A&P's "Chicken-of-Tomorrow Program" 
went national. Forty finalists from 25 States 

competed for the contest's $5,000 first prize. 

Courtesy of the American Poultry Historical Society
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well. For example, McDonald’s began as a
fast food concept in 1948. The menu had
just six products—hamburgers, cheese-
burgers, fries, soft drinks, coffee, and
shakes. Says the company, “this limited
menu concept triggered the ‘fast food’
concept, because focusing on just a few
items that were prepared with standard-
ized procedures made food service a
model of efficiency.” Today, the company
still aims to be efficient, but restaurants
affiliated with the chain now tend to offer
over four dozen foods, including yogurt
parfait, grilled chicken salad, and bagels.

Efficiency allows food companies 
to give consumers
something else they
are demanding—
value. Some con-
sumers need or
want good price
deals on their gro-
ceries and away-
from-home eat-
ing and will
search for lower

prices. This means the
food system must not only supply the
foods in demand but also seek efficiencies
to control costs. 

Behind the Scenes of a
Consumer-Driven Marketing
System

Many important changes in the food
system are not directly visible to consu-
mers. Instead, these changes are reflected
in the variety, quality, and quantities of
food products available. Companies not
only have to develop and produce a larger
number of goods but must also get the
right products to grocers and foodservice
establishments on time, in the right quan-
tities, and at economical prices.

Wal-Mart was one of the first firms to
implement supply chain management
techniques to efficiently handle large

product volumes targeted to consumer
preferences. These cost-cutting and infor-
mation managing techniques helped the
chain lower its prices and grow into the
Nation’s largest general merchandise
retailer. In 1988, it entered food retailing
with the opening of its first supercenter,
combining a large discount general mer-
chandise store with a self-contained
supermarket. By bringing its business
strategy to the food sector, the company
quickly became a leader in food retailing.
Based on their buying clout, companies
such as Wal-Mart and McDonald’s wield a
heavy influence on the business practices
and products of their suppliers and rivals
(see box, “The Wal-Mart Factor”).

To emulate the success of nontradi-
tional formats such as the Wal-Mart super-
centers, traditional grocery retailers
launched the Efficient Consumer Response
(ECR) initiative in 1993. The goal of the pro-
gram is to better serve the consumer and
hold down costs through better informa-
tion sharing and inventory management.

Serving today’s consumers is a chal-
lenge for both grocers and their suppliers.
About 10,000 new food and beverage prod-
ucts were introduced in 2002. Retailers
must decide which new products to make
room for and keep on their grocery
shelves. For example, according to The
Food Industry Center at the University of
Minnesota, the yogurt section of a typical
supermarket stocks more than 50 individ-
ual products, each product being a differ-
ent combination of brand, flavor, and
package size. To minimize spoilage and
stock the items that consumers want,
retailers must choose the right assortment
of yogurt products for each store. 

ECR initiatives emphasize informa-
tion sharing and collaboration between
grocers and their suppliers. Retailers work
with suppliers to select the optimal mix of
products to display on store shelves. To
replenish store shelves, retailers inform
suppliers as soon as goods leave a store,
which helps suppliers to better manage
store inventory. New products are jointly
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High-speed conveyor belts and high-tech inventory 
tracking allow food companies to efficiently handle 

large volumes and hold down costs.

Photo courtesy of Wal-Mart Stores, Inc.
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developed by manufacturers and retailers
to improve the chances of product success. 

ECR initiatives continue to evolve as
issues of trust and information sharing are
worked out. A newer initiative, referred to
a Collaborative Planning, Forecasting, and
Replenishment, shares many of the same
goals as ECR. In concept, retailers share
data from retail scanners with manufac-
turers instantaneously, often over the
Internet, and enter into inventory replen-
ishment agreements. Manufacturers and

retailers use the data to forecast sales and
jointly tailor orders and deliveries. Via
scan-based trading, manufacturers also
receive instantaneous information on
product sales and adjust deliveries to keep
store shelves stocked. The manufacturer
owns the products on retailers’ shelves
until the products are sold, which frees up
the retailers’ capital. 

In a competitive food market, food-
service companies cannot rest on their
laurels. They launched their own program

of supply chain management initiatives,
the Efficient Foodservice Response (EFR),
to reduce supply chain inefficiencies. The
most widely publicized EFR objective is
promoting the use of standard product
identification codes, especially in the form
of bar codes—a practice already common
in food retailing. Longrun plans for EFR
include the adoption of many initiatives
also being explored by food retailers, such
as electronic sharing of inventory data
between restaurants and their suppliers. 
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Leading food companies can influence their suppli-
ers’ business practices and products and are often imi-
tated by their rivals. Wal-Mart, the Nation’s leading gro-
cery retailer, has made two requests of its suppliers in
recent years. 

All of Wal-Mart’s supercenters feature only case-
ready meats, which are packaged, priced, and labeled by
the processor for store display. This retail strategy has
eliminated all in-store meat-cutting operations. Wal-
Mart has also set specific quality and safety require-
ments for its meats. Target and Kmart have done the
same. In response, leading traditional food retailers
such as Kroger have placed similar requirements on
meat producers to meet protocols for safety and quality,
in addition to case-ready packaging. 

According to InformationWeek.com, by January
2005 Wal-Mart will require 100 of its key suppliers to
collaborate in tracking pallets of goods by using radio-
frequency identification. For instance, Kraft will need to affix tags
on pallets of macaroni and cheese going to Wal-Mart. Each tag will
contain a chip with an antenna that is activated by a reader to
send or receive information. An advantage of tags over bar codes
is that tags can be read when the item is not in sight allowing
reading of large quantities rapidly. For example, placing a reader
at the entrance to a distribution center or stockroom will make
tracking easier and more automated.

McDonald’s, one of the largest purchasers of beef, chicken,
and pork in the United States, was among the first companies to
establish its own set of animal welfare guidelines. To limit confu-
sion associated with multiple company-specific guidelines and
ease compliance, supermarkets and chain restaurants established

uniform guidelines for the humane treatment of poultry, beef
and dairy cattle, and swine. Recently, KFC (formerly Kentucky
Fried Chicken), the world’s largest chicken restaurant chain,
became the first restaurant to adopt these uniform guidelines.

More recently, McDonald’s announced a global policy
requesting that its meat suppliers phase out growth-promoting
antibiotics that are used in human medicine by the end of 2004.
Suppliers that directly control animal production, such as Tyson
Foods, must certify compliance with the policy and maintain
records of antibiotic use for audits and review. Indirect suppliers,
including most beef and pork suppliers, are required to certify
compliance and maintain records of antibiotic use if they wish to
be considered as preferred suppliers. 

The Wal-Mart Factor 
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To keep costs low, companies may
also adjust the size and scope of their
operations. For example, many traditional
retailers, such as Safeway and Kroger, are
building larger supermarkets to supply
more goods and services. In 2001, the
median number of items stocked by super-
markets was 37,000, compared with
13,000 in 1980. While convenient for con-
sumers, these larger stores also have high
costs for overhead and labor. To success-
fully compete with discount retailers,
such as Wal-Mart and Costco, traditional
food retailers must hold down the average
cost of handling products. Mergers and
acquisitions may give traditional retailers
the sales volumes necessary to negotiate
price reductions and enter into long-term
agreements with suppliers. Larger chains
can also spread costs, such as advertising
and developing store-branded goods, over
more products and more stores, reducing
the average cost of the investment per
store and per product. 

Mergers and acquisitions in the retail
grocery industry have resulted in larger
chains that command a greater share of
total industry sales. The nationwide mar-
ket share of the four largest grocery chains
reached 31.9 percent in 2001, compared
with 18.4 percent in 1987. 

The Business of Agriculture

Today’s farm operations are mirroring
the dynamics of the food system it serves.
Keeping pace with the diverse needs and
preferences of their customers has
become a daunting task. Farms now spe-
cialize in the production of certain types
of agricultural products, using the newest
technologies. 

Present-day farmers must deliver
products in the quantities and with the
qualities required to meet the needs of
large-scale processors that produce branded
products and foodservice ingredients.
Several meat processors now offer case-
ready, branded meats to satisfy large-scale
retailers. To achieve product uniformity,
many processors seek greater control over
breeding and raising animals. For example,
genetics affects the uniformity of hog size,
weight, and specific quality attributes
required for branded products, such as
Smithfield’s Lean Generation pork.
Farmers who grow hogs for Smithfield are
required to use hogs bred from a particular
genetic line, National Pig Development
(NPD), the name of the company that origi-
nally developed the breed. NPD hogs are
the leanest hogs in U.S. large-scale produc-
tion. 

Similarly, growing potatoes for fast
food french fries requires an assured sup-
ply of high-quality potatoes, which require
more irrigation, fertilizer, and other chem-
icals than many other crops. McCain
Foods, the world’s largest french fry
processor, employs an agronomist to work
with contract potato growers to improve
the quality and yield of their crops. 

A growing consumer segment cares
not only about what’s produced, but how
it’s produced. A proliferation of guilt-free,
or eco-labels, on food products appeals to
these consumers’ quest for products that
make them feel good about themselves.
Consumers pay a premium for an eco-
label, which is a seal or logo indicating

that a food prod-
uct has met a set
of environmental
or social stan-
dards. Examples
include “dolphin-
safe” tuna, “envi-
r o n m e n t a l l y -
friendly” pork,
and the increas-

ingly popular Fair Trade Certified coffee,
which means that more coffee profit goes
to small farmers. 

Seed companies are developing seeds
that produce crops such as corn, soybeans,
canola, and tomatoes with improved taste,
health benefits, and freshness. For exam-
ple, Monsanto plans to introduce seed
that produces corn and canola fortified
with omega-3, a fatty acid beneficial to
human health. These developments make
identity preservation and separation
imperative, which places additional costs
on the marketing of farm products. 

Worldwide concerns over food quality
and safety call for the ability to “trace-
back” the sources of, or ingredients in,
food products. These concerns place pres-
sures on food companies to provide more
complete information about the sources
of inputs in their products. In response,
new technologies are being developed to
electronically identify animals. For exam-
ple, Global Animal Management, Inc., has
tested microchips that can track hogs from
birth to slaughter. 

Open markets may be less efficient
for exchanging products that are differen-
tiated or require maintaining the specific
identities of buyers and sellers. To meet
the new and diverse needs of their cus-
tomers, farmers may align with specific
trading partners through contracts,
alliances, or perhaps vertical integration.
Vertical integration entails common own-
ership of farm production and processing
stages by a single company, such as Cal-
Maine Foods, which owns chicken feed
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manufacturing facilities, and egg produc-
tion and packing operations. 

In some industries, such as hog, 
cattle, and grain production, contract
arrangements are becoming increasingly
important as closer relationships are
formed. Solving quality problems and
ensuring traceback capabilities may
require processors to monitor production,
receive third-party certification, or control
production inputs. For example, it is 

difficult to identify and verify by visual
inspection the genetic strain of an animal,
how it was handled, whether it was fed
organic grain, and other quality attributes.
Consequently, processors may enter into
contracting arrangements to gain addi-
tional control over animal production.

Farmers are also banding together to
control food production through more
than one stage of production and market-
ing, usually through some level of process-

ing. These so-called “new generation”
cooperatives allow farmers to respond to
consumer demands and capture returns
from further processed products. The
Dakota Growers Pasta Company began as a
new generation cooperative formed by
wheat growers in North Dakota,
Minnesota, and Montana. The company
owns a plant that processes durum wheat
into flour and pasta. Other examples
include Iowa Quality Beef Supply
Cooperative, Prairie Farmers Cooperative,
and Prairie Farms Dairy, Inc.

Our food system brings new chal-
lenges and risks to the farm sector and to
food processors and distributors. With
these challenges come an abundance of
opportunities as diverse as the demands

of today’s consumers.

This article is drawn from…

“Changing Consumer Demands Create

Opportunities for U.S. Food System,” by

David E. Davis and Hayden Stewart,

FoodReview, Vol. 25, Issue 1, Spring 2002,

available at: www.ers.usda.gov/publica-

tions/FoodReview/May2002/frvol25i1d.pdf

“Farm Business Practices Coordinate

Production with Consumer Preferences,” by

Steve Martinez and David E. Davis,

FoodReview, Vol. 25, Issue 1, Spring 2002,

available at: www.ers.usda.gov/publica-

tions/FoodReview/May2002/frvol25i1g.pdf

“Innovation by Food Companies Key to

Growth and Profitability,” by Hayden

Stewart and Steve Martinez, FoodReview,

Vol. 25, Issue 1, Spring 2002, available at:

www.ers.usda.gov/publications/FoodReview/

May2002/frvol25i1f.pdf

“Food Product Introductions Continue To

Decline in 2000,” by J. Michael Harris,

FoodReview, Vol. 25, Issue 1, Spring 2002,

available at: www.ers.usda.gov/publica-

tions/FoodReview/May2002/frvol25i1e.pdf
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Biotechnology is often associated
with promise…promise to feed the world,
promise to reduce environmental harm,
promise to expand agricultural markets
and production possibilities, promise to
create products that consumers want.

Farmers in the United States seem to
be sold on these promises. Although first
generation biotech crops have been in com-
mercial use for only 8 years, farmers have
rapidly adopted them because of their abil-
ity to survive herbicides and/or pests. In
1996, fewer than 5 percent of U.S. soybean
acres were planted to herbicide-tolerant
(HT) seeds; in 2002, 75 percent of soybean
acres were planted to HT soybeans—a
1,400-percent increase in just 6 years.
Adoption rates of biotech commodities that
are used for nonfood purposes—animal
feed and textiles, for example—have also
increased rapidly. 

Seed development, chemical, and
pharmaceutical firms seem to be sold, too.
Anticipating significant returns from both
agricultural and pharmaceutical biotech-
nology, these firms acquired small biotech
start-up firms (and their biotech patents)
in the 1990s and transformed themselves
into large “life science” companies. While

some pharmaceutical firms have since
divested their agricultural holdings after
failing to realize adequate returns on their
investments, large agricultural biotechnol-
ogy companies—like Monsanto—have
maintained agbiotech research and devel-

opment programs, partly because of
expected greater returns on second- and
third-generation biotechnology.

But, are American consumers sold?
Unlike their European counterparts,
American consumers have, so far, not
been vocal about their opinions on biotech
food, though they have been eating them.
Biotech grains, in the form of cornmeal,
oils, and sugars, are used as ingredients in
many foods that Americans consume,
such as corn chips. Because these foods
are deemed substantially equivalent to
their nonbiotech counterparts, they are
not labeled as “biotech.” As such, con-
sumers are largely unaware they are eating
products derived from biotechnology. But
that may change when the new generation
of products in the pipeline actually hits
grocery stores. These new products may
be substantially different from their non-
biotech counterparts or, in some cases,
completely new. When consumers are
made aware that these products are
biotech, how will they react? As the largest
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market for U.S. producers, American con-
sumers will render the ultimate verdict on
the future of agricultural biotechnology in
the United States.

Biotech Products Reap 
Multiple Benefits

Much of what we know about agricul-
tural biotechnology stems from our expe-
rience with the first generation of biotech
products, mainly crops with enhanced
agronomic traits, such as pest resistance
or herbicide tolerance. These products
help farmers by reducing production costs
or increasing yields. 

Only about a third of the first-genera-
tion biotech products are in commercial
use; many more are expected to come
through the pipeline in the next few years
(see box, “What’s in the Pipeline?”). The
second generation of biotech products,
currently being developed, are mostly
food products that offer benefits beyond
the farm gate, such as enhanced nutrition-
al value. Golden rice, for example, con-
tains beta-carotene, a source of vitamin A.
The products of the third generation will
also offer benefits to consumers and oth-
ers through a wide range of nonfood
uses—from edible vaccines to environ-
mental cleanup to reducing the spread of
malaria from mosquitoes. 

Most farmers using first-generation
products have generally benefited from
modest increases in yields and net returns
from reduced use of insecticides and her-
bicides. Users of HT crops have seen
increased yields and returns, but users of
bacillus thuringiensis crops (Bt crops,
which are toxic to certain pests) have had
more mixed results. The financial benefits
of Bt crops depend on the presence or per-
sistence of pests. Farmers also realize non-
financial benefits in the form of conven-
ience and reduced management time.
Many farmers who work off the farm rely
on Bt crops to make more time available
for off-farm work.
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A wave of mergers and acquisitions
among pharmaceutical and chemical
firms in the 1990s was fueled by the
belief that agri-biotechnology, in the
long run, was good business. Large
agricultural biotechnology companies,
such as Monsanto, Syngenta, DuPont,
Dow AgroSciences, Bayer, and BASF
have considerable research and devel-
opment capability, financial depth, and
patents to support long, costly and
risky new product development
cycles.These companies are pursuing
this new wave of agricultural biotech-
nology with hopes that their prod-
ucts, particularly those in the second
and third generation, will offer sub-
stantial societal benefits to consumers
and substantial returns on their
investments.

First Generation

These products are able to survive
pests and/or herbicides, making them
easier and/or less costly for farmers to
grow.These products are largely used
for animal feed or are processed into
by-products like oils and are not con-
sumed by humans directly. In addition
to existing HT and Bt varieties, new
products in the pipeline include…

Roundup Ready® alfalfa
Bt insect-protected apples
Disease-resistant bananas
Disease-resistant canola corn
Rootworm-resistant corn 
YieldGard® corn 
Glyphosate-tolerant corn
Insect-resistant corn
Insect-protected cotton 
Next-generation Roundup Ready®

cotton
Vegetative insecticidal protein cotton
Roundup Ready® lettuce
LibertyLink® rice
Insect-protected soybeans
LibertyLink® soybeans
Roundup Ready® sugar beets
Roundup Ready® creeping bentgrass
Roundup Ready® wheat

Fusarium-resistant wheat
Roundup Ready® soybeans
Roundup Ready® canola

Second Generation

These products, in their final form,
have qualities—such as enhanced
nutritional value or other functional
characteristics—that make them
attractive to consumers and others.

Fruits and vegetables with longer 
shelf life

Golden rice
Phytase for animal feed (reduces
phosphorus pollution from animal
waste)
Increased-energy-availability corn
Improved drought-response corn
Corn amylase for enhanced ethanol

production
Soybeans with improved protein 

functionality

Third Generation

These emerging uses of biotechnolo-
gy in nonfood products create new
markets for agriculture.

Plant-made pharmaceuticals. Plants are
used to create proteins that can then
be used to produce edible vaccines
and antibiotics.Anticoagulants, blood
substitutes, and hormones can also be
created from plants.

Products that have environmental bene-
fits. These include plants that are able
to absorb and store toxic and haz-
ardous substances. Genetic engineer-
ing is also being used to help restore
trees threatened by disease, such as
the American chestnut. Research is
also being conducted to reduce the
ability of mosquitoes to spread dis-
eases such as malaria.

Industrial uses. These include specialty
machine oils and other inputs that
can be used in factories.
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And U.S. farmers aren’t the only ones
who benefit. Based on an analysis of three
biotech crops (Bt cotton, HT cotton, and
HT soybeans), the financial benefits to
U.S. farmers accounted for no more than a
third of the estimated total benefits asso-
ciated with biotech crops in 1997. And, the
distribution of benefits varies by crop.
Larger shares of the benefits went to the
biotechnology developers in the form of
technology fees or to domestic and foreign
consumers through lower commodity
prices. Although the results depend on a
number of factors, including the esti-

mated cost savings associated with biotech
adoption and the sensitivity of supply and
demand for each commodity to price
changes, they do suggest that consumers
capture many of the financial benefits
associated with more efficient production.
When we consider benefits to consumers
in terms of stable or declining food prices,
we see that agricultural biotechnology is
part of a long line of agricultural technolo-
gies that continue the secular trend of
ever-increasing agricultural productivity
and declining real agricultural commodity
prices.

That Leads Us to the
Consumers

U.S. consumers are a varied group and
their reactions to new biotech foods are
likely to be varied as well. Their reactions
to products reflect their demographic char-
acteristics, needs, and preferences.
Income, price, education, age, family size,
time constraints, diet-health information,
and ethnic background all affect the
amount and type of food that families buy
and consume. In recent years, changes in
household composition and growth in eth-
nic diversity and incomes have driven
demand for greater variety, convenience,
and quality. 

By and large, the U.S. food marketing
system is responding to these demands.
The total number of food products avail-
able in today’s marketplace now exceeds
300,000 (although not all at once and not
in every store), and the number of new
food product introductions averaged over
10,000 items per year throughout the
1990s. These new food products—ranging
from calcium-enriched orange juice to
yogurt pops to shade-grown coffee—have
many attributes, including more conven-
ience, ethnic variety, enhanced nutritional
value, and environmental benefits. 

Second-generation biotech foods also
promise variety and quality, making them
well-targeted to recent trends in consumer
demand. Whether these foods can suc-
cessfully compete with other foods on 
grocery store shelves depends on con-
sumer attitudes toward agricultural
biotechnology.

What Influences Consumer 
Attitudes?

Results of public opinion polls convey
mixed messages about U.S. consumer atti-
tudes toward biotechnology. Over the past
2 years, polls by ABC News have shown
strong support for mandatory labeling of
bioengineered food, even while concerns
about the safety of these foods have abated.
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Other surveys have revealed that con-
sumers do not know much about bioengi-
neered foods, and most do not have firmly
held beliefs about these products.
Commenting on results of a 2001 consumer
survey, Mike Rodemeyer of the Pew
Initiative on Food and Biotechnology
argued that “Essentially, public opinion is
‘up for grabs’ because this new technology
has moved faster than the public’s ability to
fully understand it and its implications.”  

Consumer attitudes are also influ-
enced by the regulatory environment,
which includes labeling policies. In the
United States, biotech foods that are sub-
stantially equivalent to their conventional
counterparts in terms of composition,
nutritional attributes, allergens, and other
characteristics do not need to be labeled as
“biotech.” So far, none of the biotech
foods in the U.S. market has required
labeling. 

In other parts of the world—includ-
ing the European Union and Japan—label-
ing of foods with biotech content is
mandatory, even without scientific evi-
dence of specific health risks to con-

sumers. Mandatory labeling policies in
foreign markets, while intended to satisfy
consumers’ “right to know,” may tend to
accentuate concerns about product safety
(see box, “Mandatory Labeling Versus
Voluntary Labeling”). U.S. policies, in con-
trast, have helped to foster the passive
acceptance of biotech products (for exam-
ple, soybean oil derived from biotech soy-
beans) by domestic consumers and food
manufacturers. 

Consumer attitudes are affected by
the type and source of information about
agricultural biotechnology. In a recent
study, ERS and university researchers con-
ducted experimental auctions to assess
consumer attitudes toward biotech foods,
the effect of labels, and the role of differ-
ent kinds of information. In 12 separate
auctions, involving 172 consumers in two
Midwestern cities, participants were
given the opportunity to bid for and pur-
chase three different food products—veg-
etable oil, tortilla chips, and potatoes—
with and without biotech labels. Before
the bidding, they were given information
packets containing statements about
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Mandatory Labeling Versus

Voluntary Labeling

In the absence of labels, foods derived

from biotechnology are indistinguish-

able from conventional food items.

Consumers cannot subject their pur-

chases to rigorous scientific testing.

And, for products like soybean oil

that contain no identifiable DNA or

protein, testing is not possible. For

that reason, nonbiotech foods fall into

a category that economists call “cre-

dence” goods—goods with attributes

that cannot be evaluated through the

direct experience of consumers,

either before or after purchase.

Labels often provide the only practi-

cal way for consumers to differentiate

such products in the marketplace. In

the interests of keeping consumers

fully informed, some countries

require biotech foods to be labeled as

such. Mandatory labeling require-

ments, however, are not necessarily

the most effective means of keeping

the public informed. To the contrary,

ERS research suggests that manda-

tory labeling for biotech content,

although informative to some 

consumers, can also lead to greater

confusion while reducing economic

efficiency. An alternative to manda-

tory labeling is a voluntary labeling

system, in which firms choose to label

their products (such as those not

containing biotech ingredients)

according to their own calculation of

prospective costs and benefits.

Whether labeling is mandatory or

voluntary, firms and regulatory agen-

cies must ensure that the claims on

labels are credible, based on agreed

standards and systems for certifica-

tion and enforcement.

Ken Hammond, USDA



biotechnology from a variety of sources.
Pro-biotech statements were provided by
a group of leading biotech companies.
Greenpeace provided anti-biotech state-
ments. Science-based verifiable state-
ments were provided by a group of indi-
viduals knowledgeable about biotechnolo-
gy, none of whom had a financial stake in
agricultural biotechnology. The source of
each statement was identified.

Participants’ bids, or the amount they
were willing to pay, for biotech-labeled
and plain-labeled foods were affected by
the information packets they received.
Participants who received only pro-biotech
information bid slightly more on the
biotech-labeled food for two of the three
products. Participants who received only
anti-biotech information bid 35 percent
less, on average, on the biotech-labeled
food than on the plain-labeled food. Those
who received both pro- and anti-biotech
information bid 16-29 percent less, on
average, on the biotech-labeled foods than
on the plain-labeled food, depending on

the food product. These results are consis-
tent with other studies that show that
individuals place a greater weight on neg-
ative information than on positive infor-
mation. However, when participants
received science-based verifiable informa-
tion, in addition to both pro- and anti-
biotech information, the average price dis-
count—the difference between their bids
on biotech-labeled foods and on plain-
labeled foods—dropped to between 0 and
11 percent. This confirms the powerful
role of credible, scientific information in
shaping consumer attitudes. Consumers
react not just to the content of informa-
tion about biotechnology, but also to the
source. 

Will U.S. Consumers Accept
New Biotech Foods?

It’s hard to say. We know consumers
want and expect variety. Agricultural
biotechnology can be a tremendous source
of variety—both in terms of choices of
production techniques for farmers in

developed and developing countries and
in terms of new and different products for
consumers. Further, biotechnology may
provide food quality enhancements not
previously available (nonallergenistic
peanuts or other foods, for example) that
consumers may greatly desire. 

We also know that consumers are
influenced by various types and sources of
information and make choices based on
the information they receive, as well as on
their own needs and preferences.
Consumers who are anxious about
biotechnology but who also want previ-
ously unavailable food characteristics will
face new tradeoffs among food choices. 

What is the net effect? How will new
biotechnology-derived food be judged in

the future? The jury is still out.

This article is drawn from…  
Economics of Food Labeling, by Elise
Golan, Fred Kuchler, and Lorraine
Mitchell, AER-793, USDA/ERS, December
2000, available at:  www.ers.usda.gov/pub-
lications/aer793/
The Effects of Information on Consumer
Demand for Biotech Foods: Evidence
from Experimental Auctions, by
Abebayehu Tegene, Wallace Huffman,
Matt Rousu, and Jason Shogren, TB-1903,
USDA/ERS, April 2003, available at:
www.ers.usda.gov/publications/tb1903/
Adoption of Bioengineered Crops, by
Jorge Fernandez-Cornejo, and William D.
McBride, AER-810, USDA/ERS, May 2002,
available at:  www.ers.usda.gov/publica-
tions/aer810/
Size and Distribution of Market Benefits
from Adopting Biotech Crops, Gregory K.
Price, William Lin, José B. Falck-Zepeda,
and Jorge Fernandez-Cornejo, TB-1906,
USDA/ERS, October 2003, available at:
www.ers.usda.gov/publications/tb1906/
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Emphasis Shifts 
in U.S.

Agri-Environmental
Policy

Roger Claassen
claassen@ers.usda.gov 

Recognizing the negative impact that
some farming practices (excess fertiliza-
tion and manure, for example) can have
on our Nation’s natural resources, policy-
makers have been devoting more atten-
tion and funding to agri-environmental
policies and programs. Until 2002, the
bulk of conservation funds went toward
land retirement: paying farmers to
remove environmentally sensitive land
from crop production for a time period
specified under contract. In recent
decades, this program has retired from

crop production up to 35 million acres—
about 10 percent of total U.S. cropland. 

With the passage of the 2002 Farm
Security and Rural Investment Act (2002
Farm Act), policymakers have substan-
tially increased conservation funding
and made changes in program emphasis.
The goals are to expand the amount of
U.S. land and the number of farmers cov-
ered by conservation programs. The new
Farm Act authorizes increases in conser-
vation funding to levels that by 2007
will be double those of the last decade,

with about two-thirds of the new funds
going to programs emphasizing conserva-
tion on working lands—lands used for
crop production and grazing. With the
slated increases, conservation programs
for working lands will move from less
than 15 percent of Federal expenditures
on agricultural conservation over the
past 15 years up to about half of the
much larger total conservation spending
by 2007. 

A second point of greater emphasis
in the new Act is wetland restoration.
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While the Act modestly increases funding
for land retirement, a large portion of the
increase is directed to the restoration of
wetlands.

A third—more subtle but nonetheless
notable—change in emphasis in the new
Farm Act relates to the way funds are
awarded through these programs. In this
case, the Act decreases (rather than
increases) the use of decisionmaking tools
to target program participants and
increase environmental benefits per dollar
of program cost. 

Certainly, these policy and program
changes will expand the amount of land
covered by conservation programs and the
number of participating producers. What
isn’t so certain, however, is whether these
changes will add up to more cost-effective
conservation overall. 

Expanding Conservation on
Working Lands

Working lands represent a largely
untapped source of potentially cost-effec-
tive agri-environmental gains. Land retire-
ment programs have succeeded in improv-
ing environmental quality by removing
the most fragile land from production, but

these benefits come at a high cost to tax-
payers. Moreover, now that the most frag-
ile land has already been retired through
programs like the Conservation Reserve
Program (CRP), the remaining land eligible
for retirement may have higher produc-
tion potential than the retired land and,
therefore, may be more costly to retire.
Keeping the land in production and fund-
ing conservation practices on that land
may be a more cost-effective option. For
example, it may be less expensive to im-
prove water quality affected by nutrient run-
off through widespread changes in man-
agement practices on working lands than
through paying farmers to take land out of
production to achieve the same benefits.

Funding for the Environmental
Quality Incentives Program (EQIP), the
major working lands program, jumps five-
fold with the 2002 Farm Act, to the tune of
nearly $5.8 billion for 2002-07. Through
this program, crop and livestock producers
can get information and technical and
financial assistance in designing and
implementing conservation practices
(such as conservation tillage or nutrient
management) on their land. The program
now provides more incentives for live-

stock producers to participate. About 60
percent of the program’s funding is ear-
marked for livestock producers, up from
50 percent in the 1996 Farm Act. Limits on
the size of participating livestock opera-
tions and on maximum payment levels
per operation have been loosened.

Also, a new working lands program,
the Conservation Security Program (CSP),
has been authorized in the 2002 Farm Act.
When fully implemented, the CSP will pay
producers to adopt or maintain appropri-
ate land-based practices that address one
or more resources of concern, such as soil
quality, water quality, or wildlife habitat.

While the CSP, like EQIP, funds con-
servation on working lands, it differs in
important ways. Through the CSP, produc-
ers can receive annual payments based on
conservation practices they had installed
on their land before enrollment in the
CSP. These payments serve as a reward for
achieving a high level of conservation and
as an incentive to maintain and improve
that level of conservation performance.
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The 2002 Farm Act has authorized substantially increased conservation
funding, particularly for working lands programs
Billions of dollars

Sources: Office of Budget and Policy Analysis, USDA, and the Congressional Budget Office.

A farmer adjusts the

water level in a restored wetland.

Gary Kramer, USDA/NRCS



Also, through CSP’s three-tiered system of
participation, producers receive larger
annual payments for higher levels of par-
ticipation, encouraging them to develop
comprehensive, whole-farm conservation
plans (see box, “Major USDA Conservation
Programs”).

With these expanded and new work-
ing lands programs come new rules for the
CRP, USDA’s major land retirement pro-
gram. These new rules will permit man-
aged haying and grazing (with appropriate
reductions in payments to landowners) on
land that has been retired, in essence con-
verting retired land into working land.

The increased funding for conserva-
tion on working lands is intended to pro-
vide greater flexibility to address the diver-
sity of U.S. agricultural land and agricultur-
al producers. Most producers who are deal-
ing with different agri-environmental
problems and resource settings and whose

operations vary in size and management
structure will have options for receiving
Federal funds for conservation. 

Smaller operations—those with sales
of less than $250,000 per year—produce
roughly one-third of U.S. agricultural out-
put but include nearly three-quarters of all
producer-owned land. These farms often
depend heavily on land retirement pay-
ments and nonfarm sources of household
income, rather than on income from crop
or livestock production. 

Larger farms, on the other hand, pro-
duce two-thirds of U.S. agricultural output
while accounting for only one-fourth of
the land. These farms are generally more
commercially oriented and depend far less
on nonfarm sources of income. The
increased funding for conservation on
working lands, along with the greater
focus on livestock operations and the
higher maximum payment levels, is

expected to raise conservation participa-
tion by larger farms. 

While the expansion of conservation
on working lands has significant advan-
tages, implementing it may pose addi-
tional challenges. Payments for a broader
range of conservation practices, available
to a wider range of producers, will compli-
cate both conservation planning and the
monitoring of practice implementation
and maintenance. This is particularly true
for some conservation management prac-
tices, such as crop nutrient management,
which are less visible and thus more diffi-
cult to monitor than changes in tillage or
contour cropping. Multiple conservation
programs for working lands could also
increase the challenge in making pro-
grams work together seamlessly for pro-
ducers while keeping the cost of program
administration low. And producers partici-
pating in new and newly expanded con-
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(New) Grassland Reserve Program

Farmland Protection Program

(New) Conservation Security Program

Wildlife Habitat Incentives Program

Environmental Quality Incentives Program

Wetlands Reserve Program

Conservation Reserve Program

Conservation spending under the 2002 Farm Act will increase,  
particularly for the Environmental Quality Incentives Program

$ billion of spending over the baseline level that would exist
without the 2002 Farm Act, 2002-07

Sources:  Office of Budget and Policy Analysis, USDA, and Congressional Budget Office.

Land retirement programs

Working lands conservation 
programs

Agricultural land preservation 
programs

Gary Kramer, USDA/NRCS



servation programs will need conserva-
tion planning services and technical assis-
tance. To help handle the increased work-
load, the new legislation includes funding
for certification of third-party technical
service providers to supplement USDA’s
Natural Resources Conservation Service
field staff. 

Wetlands Restoration 
Coming of Age

While the expansion of working lands
programs is the big story in the conserva-
tion portion of the 2002 Farm Act, the
greater emphasis on wetlands restoration
in the modest expansion of land retire-
ment programs is also significant. The leg-
islation augments authority for land

retirement in the CRP and the Wetlands
Reserve Program (WRP) by 4 million acres,
up about 11 percent. While wetlands
restoration accounts for about 3 percent of
current land retirement, 40 percent or
more of the authorized increase may be
devoted to wetlands restoration. In addi-
tion to the 1.2 million acres added to WRP,
the CRP routinely enrolls farmed wetlands
that are restored to wetlands condition.
Up to 500,000 acres of the 2.8-million-acre
rise in the CRP could be specially ear-
marked for restoration of currently farmed
wetlands. The shift toward wetlands
restoration is significant because of the
relatively high environmental benefits per
acre provided by wetlands. 

De-emphasizing Targeting Tools

In addition to increasing the amount
and scope of conservation funding signifi-
cantly, policymakers have also changed
how conservation program managers
decide which producers receive funds
through the various programs. To maxi-
mize the environmental benefits from
limited conservation funds, program man-
agers typically use two tools—environ-
mental indices and competitive bidding—
to target and apply funds to the most cost-
effective conservation projects, or installa-
tions. Environmental indices are point
systems used to rank conservation prac-
tices according to expected environmental
benefits. Using these rankings and the
proposed costs of practices, program man-
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Land Retirement Programs

The Conservation Reserve Program (CRP)

offers annual payments and cost sharing to

establish long-term, resource-conserving

cover, usually grass or trees, on environmen-

tally sensitive land. The 2002 Farm Act

increased the acreage cap from 36.4 

million acres to 39.2 million acres. Funding 

is through the Commodity Credit

Corporation (CCC). The Congressional

Budget Office (CBO) estimates increased

spending of $800 million for 2002-07.

TheWetlands Reserve Program (WRP)

provides cost sharing and/or long-term or

permanent easements for restoration of

wetlands on agricultural land.The 2002 Farm

Act increased the acreage cap from 1.075

million acres to 2.275 million acres.The leg-

islation requires the Secretary of Agriculture

(to the greatest extent practicable) to enroll

250,000 acres per year. Funding is through

the CCC.CBO estimates increased spending

of $1.5 billion for 2002-07.

Working Lands Conservation
Programs

The Environmental Quality Incentives

Program (EQIP) provides technical assis-

tance and cost-sharing or incentive pay-

ments to assist livestock and crop producers

with conservation and environmental

improvements on working lands. Under the

2002 Farm Act, EQIP is authorized to receive

$5.8 billion from CCC funds to cover fiscal

years (FY) 2002-07 and an estimated $11 bil-

lion total for 10 years. Annual funding is

phased up to $1.3 billion by FY 2007, com-

pared with annual funding of roughly $200

million per year under the 1996 Farm Act.

Additional CCC funding of $310 million is

authorized over FY 2002-07 for ground and

surface water conservation.

EQIP’s focus on livestock will increase, with

60 percent of funding earmarked for live-

stock producers, up from 50 percent in the

1996 Farm Act. Moreover, much of this fund-

ing could be used to cost-share nutrient

management on large, concentrated animal

feeding operations (CAFOs) that will be

required to comply with new Clean Water

Act regulation of manure handling and dis-

posal. Previous limits on the size of partici-

pating livestock operations, which excluded

operations with more than 1,000 animal

units, were eliminated in the 2002 Farm Act.

Payment limits previously set at $50,000

total per operation were raised to $450,000

per operation over the 6-year life of the

2002 Farm Act.

The Wildlife Habitat Incentives

Program (WHIP) provides cost sharing to

landowners and producers to develop and

improve wildlife habitat. The 2002 Farm Act

mandates funding of $360 million total from

CCC over FY 2002-07, ranging from $15 mil-

lion in FY 2002 to $85 million in FY 2005-07.

WHIP received just over $62 million during

the 1996 Farm Act, 1996-2001.

The (New) Conservation Security Program

(CSP) will pay producers for adopting and

maintaining appropriate land-based practices

on working lands that address one or more

resources of concern, such as soil, water, or

wildlife habitat. The program is designed to

encourage broad participation, help ensure a

high level of conservation throughout the

farm, and reward producers for exemplary

conservation efforts. Toward that end, most

cropland and grazing land are eligible.

Although CSP was initially approved as an

entitlement program with no fixed budget,

appropriation legislation for FY 2003 limited

the program to $3.77 billion for 2003-13.

The USDA Office of Budget and Policy

Analysis estimates that $1.39 billion of that

Major USDA Conservation Programs



agers can identify farms and fields where
land retirement or conservation practices
on working lands would yield relatively
high environmental benefits (see box,
“Program Targeting Tools”). 

Competitive bidding is a process in
which producers submit bids on installa-
tion of conservation practices and the pro-
posed level of cost sharing in percentage
terms (that is, the percentage of total
installation or implementation cost paid
by the Government). Through comparing
the submitted bids, program managers can
identify farms and fields where the costs
of retiring land or installing conservation
practices are relatively low. 

While policymakers have not yet
announced program details for the new

CSP, they have specified that these target-
ing tools will not be used in deciding
which producers get contracts for conser-
vation practices. CSP eligibility will,
instead, be based on installing, adopting,
or maintaining practices that address
national and local priority resource con-
cerns. Targeting tools are still used in the
CRP (land retirement program), but com-
petitive bidding is no longer used in the
EQIP. 

The use of targeting tools in the CRP
(land retirement program) has resulted in
increased public benefits from three envi-
ronmental objectives of the program,
according to ERS research. By using these
tools to identify land appropriate for
water-based recreation, public benefits

from pheasant hunting and wildlife view-
ing have increased by at least $370 million
per year, while program acreage and costs
have remained virtually unchanged. 

The elimination of competitive bid-
ding in EQIP will likely result in lower
environmental benefit per dollar of pro-
gram spending. EQIP data show that pro-
ducers have often been willing to accept
cost-share rates (what the government
pays) well below the pre-2002 Farm Act
maximums of 75 percent of cost for struc-
tural practices, such as terrace installation,
and 100 percent for management prac-
tices, such as integrated pest manage-
ment. Since 1996, the overall national
average cost-share rate was 35 percent for
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total will be spent over the 6-year life of the

2002 Farm Act.

Producers can choose among three levels or

“tiers” of participation. Higher tiers offer

larger annual payments during the contract

period but require greater conservation

effort. Conservation effort is measured by

the number of resource concerns addressed

and the extent to which the whole farm is

included.

• Tier I: Producers must address (to the

“nondegradation” standard) at least one

resource concern on at least part of the

farm. Contracts are for 5 years.Tier I con-

tract renewal requires broadening scope of

practices or portion of the farm covered.

• Tier II: Producers must address (to the

“nondegradation” standard) at least one

resource concern on the entire farm.

Contracts are for 5-10 years and can be

renewed.

• Tier III: Producers must fully address (to

the “nondegradation” standard) all

resource concerns on the entire farm.

Contracts are for 5-10 years and can be

renewed.

Payments include three components: base

payment, cost-share payment, and enhance-

ment payment. The base payment is a per-

centage of the national average land rental for

the specific land use, or another appropriate

rate that ensures regional equity: 5 percent

for tier I, 10 percent for tier II, and 15 percent

for tier III. The cost-share payment can be up

to 75 percent of the cost of adoption or

maintenance of conservation practices.

Finally, enhancement payments can be provid-

ed for taking additional actions, such as

implementing or maintaining practices that

exceed minimum requirements. Total tier I

payments are limited to $20,000 annually per

farm, while base payments cannot exceed 25

percent of that amount.The payment limit for

tier II is $35,000 annually per farm, with a

base payment limit set at 30 percent of that

amount. Tier III payments are limited to

$45,000 annually per farm and 30 percent of

that amount for the base payment.

Agricultural Land Preservation
Programs

The Farmland Protection Program

(FPP) provides funds to State, tribal, or local

governments and private organizations to

help purchase development rights and keep

productive farmland in agricultural use. The

2002 Farm Act mandates funding from CCC

of $597 million over FY 2002-07, ranging

from $50 million in FY 2002 to $125 million

in FY 2004-05. In contrast, FPP received just

over $50 million total during the last Farm

Act, 1996-2001.

The (New) Grassland Reserve Program

(GRP) is designed to preserve and improve

native-grass grazing lands through long-term

(10-30 years) contracts and easements.

While normal haying and grazing activities

will be allowed under GRP, producers and

landowners cannot crop the land and will be

required to restore and maintain native

grass, forb, and shrub species. For contracts,

annual rental payments equal 75 percent of

grazing value. Permanent easements are to

be purchased at fair market value, less graz-

ing value, while 30-year easements are to be

purchased at 30 percent of fair market value,

less grazing value. Cost-sharing is provided

for up to 75-90 percent of the restoration

and maintenance costs, depending on the

type of grassland. GRP will protect up to 2

million acres of grassland. Funding of up to

$254 million over the 6-year life of the Farm

Act is available from the CCC.



structural practices and 43 percent for
management practices. 

Now, producers implementing prac-
tices under EQIP receive the maximum
cost-share rate of 50 percent unless they
are located in States that have received
USDA approval to accept a higher rate for
specific practices. Local program man-
agers, however, can still consider potential
environmental benefits in deciding which
producers’ contracts to accept. 

Lowering the maximum cost-share
rates may mean that some producers who
might have participated in EQIP will no
longer be interested, even if they could
provide environmental benefits that
would justify a higher cost-share rate. That
is, some producers who may be able to

make a cost-effective contribution to envi-
ronmental protection would be effectively
excluded from the program. On the other
hand, producers who would be willing to
adopt conservation practices at a lower
cost-share rate could receive payments
that exceed the level necessary to induce
their participation, leading to higher than
necessary contract costs. In other words,
the environmental benefits gained may be
obtained at a higher than necessary cost. 

Opposing Directions? 

The net effect of the seemingly
opposing directions of the increased
emphasis on working lands over land
retirement and reduced emphasis on tar-
geting is difficult to discern. While the
emphasis on working lands and wetlands
pushes toward increasing the overall cost
effectiveness of agri-environmental policy
in producing environmental benefits,
moving away from environmental target-
ing and competitive bidding may pull in
the opposite direction by limiting the
environmental gains per program dollar.
Without competitive bidding in working
lands programs, cost-share payments will
likely be higher than what a large share of
producers would have bid to participate.
And without environmental benefit

indices to steer programs to higher bene-
fit-producing situations, overall benefits
may be less than would otherwise be

achieved.

This article is drawn from…

The 2002 Farm Bill: Provisions and
Economic Implications, ERS/USDA, May
2002, available at: www.ers.usda.gov/fea-
tures/farmbill/

Agri-Environmental Policy at a Crossroads:
Guideposts on a Changing Landscape, by
Roger Claassen, LeRoy Hansen, Mark Peters,
Vince Breneman, Marca Weinberg, and oth-
ers, AER-794, ERS/USDA, January 2001,
available at:  www.ers.usda.gov/publica-
tions/aer794/

Economic Valuation of Environmental
Benefits and the Targeting of Conservation
Programs: The Case of the CRP, by Peter
Feather, Daniel Hellerstein, and LeRoy
Hansen, AER-778, ERS/USDA, April 1999,
available at: www.ers.usda.gov/publica-
tions/aer778/

Environmental Quality Incentives Program:
Benefit Cost Analysis, NRCS/USDA, May
2003, available at: www.nrcs.usda.gov/pro-
grams/Env_Assess/EQIP/EQIP_EA_finals/
FINAL_BC_Analysis.pdf

Food and Agricultural Policy: Taking Stock
for the New Century, USDA, September
2001, available at: www.usda.gov/news/
pubsfarmpolicy01/fpindx.htm
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Program Targeting Tools

Competitive bidding—A process
in which producers submit bids on
installation of conservation practices
and the percentage level of USDA
cost sharing they are willing to
accept. Cost-share payments to pro-
ducers cover a specified portion of
the cost of installing, implementing,
or maintaining a conservation (struc-
tural or land management) practice.
Bids are selected for program partici-
pation based on potential for envi-
ronmental gain and the level of pay-
ment requested by the producer. 

Environmental indices—A point
system is used to rank the proposed
application of conservation practices
according to expected environmental
benefits. Points may be awarded for
the use of particularly effective prac-
tices, the environmental sensitivity
of the land where practices are to be
applied, or proximity to particular
resources such as lakes or streams.

A USDA conserva-

tionist discusses

cultivation practices

with a farmer.

Jeff Vanuga, USDA/NRCS
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U.S. gross domestic product ($ billion current)2 5,803 7,401 9,825 10,082 10,446 10,863 f 5.4 3.6 4.0
Food and fiber share (%) 15.1 14.2 12.6 12.3 na na -1.8 na na
Farm sector share (%) 1.4 1.0 0.8 0.8 0.8 na -5.4 0.0 na

Total agricultural imports ($ billion)1 22.7 29.8 38.9 39.0 41.0 45.0 5.5 5.1 9.8
Total agricultural exports ($ billion)1 40.3 54.6 50.7 52.7 53.3 55.5 2.3 1.1 4.1
Export share of the volume of U.S.
agricultural production (%) 22.5 25.8 22.4 22.5 21.9 p na -0.0 -2.7 na

CPI for food (1982-84=100) 132.4 148.4 167.9 173.1 176.2 180.0 f 2.4 1.8 2.2
Share of U.S. disposable income 
spent on food (%) 11.2 10.6 10.2 10.2 10.1 na -0.9 -1.0 na

Share of total food expenditures for at-home 
consumption (%) 55.4 53.9 53.3 53.8 53.9 p na -0.4 0.2 na

Farm-to-retail price spread (1982-84=100) 144.5 174.5 210.3 215.4 221.2 na 3.8 2.7 na
Total USDA food and nutrition assistance 
spending ($ billion)1 24.9 37.9 32.6 34.2 38.0 na 2.7 11.1 na

f = Forecast. p = Preliminary. q = 2002 Administration request. na = Not available.
1 Based on October-September fiscal years ending with year indicated.
2 Forecast for 2003 based on July 2003 forecasts from the Office of Management and Budget.

Farm, Rural, and Natural Resources Indicators

Annual percent change
1990 1995 2000 2001 2002 2003 1990-2000 2001-02 2002-03

Cash receipts ($ billion) 169.5 188.0 192.0 199.8 192.9 205.5 f 1.3 -3.5 6.5
Crops 80.3 100.8 92.4 93.4 99.5 104.6 f 1.4 6.5 5.1
Livestock 89.2 87.2 99.5 106.4 93.5 100.9 f 1.1 -12.1 7.9

Direct government payments ($ billion) 9.3 7.3 22.9 20.7 11.0 19.6 f 9.4 -46.9 78.2
Gross cash income ($ billion) 186.9 205.9 228.6 235.3 219.4 241.4 f 2.0 -6.8 10.0
Net cash income ($ billion) 52.7 52.5 56.5 59.2 49.1 60.2 f 0.7 -17.1 22.6
Net value added ($ billion) 80.8 74.8 92.0 94.2 76.9 97.3 f 1.3 -18.4 26.5
Farm equity ($ billion) 702.6 815.0 1,022.3 1,059.0 1,096.4 f 1,132.6 f 3.8 3.5 3.3
Farm debt-asset ratio 16.4 15.6 15.3 15.4 15.5 f 15.4 f -0.7 0.6 -0.6

Farm household income ($/farm household) 38,237 44,392 61,947 64,117 p 65,757 p 67,603 f 4.9 2.6 2.8
Farm household income relative to average
U.S. household income (%) 103.1 98.8 108.6 110.2 na na 0.5 na na

Nonmetro-Metro difference in poverty rate (%) 3.6 2.2 2.6 3.1 na na -3.2 na na

Cropland harvested (million acres) 310 302 314 311 307 p na 0.1 -1.3 na

USDA Conservation Program Expenditures ($ bil.)1 3.0 3.5 3.4 3.7 3.5 q na 1.3 -5.4 na

Updates of Agricultural Outlook’s statistical tables are just a click away
at www.ers.usda.gov/publications/AgOutlook

Food and Fiber Sector Indicators

For more information, see www.ers.usda.gov/AmberWaves

Cash receipts from farming, 1992-2003

$ billion

Government 
payments

Crop receipts

Livestock 
receipts

2003 forecast. 

1992 94 96 98 2000 02
0

50

100

150

200

250

Consumer price indexes for selected 
foods consumed at home, 1992-2002

1982-84=100

Dairy

Potatoes

Fats & oils

1992 94 96 98 2000 02
100

150

200

250

Sugar & sweets

Crops harvested in 2002 as a share of 
total U.S. cropland harvested

All hay

All wheat

Soybeans

Corn for 
grain

All otherFruit, vegetables, & nuts

Other principal
crops (cotton, sorghum,
barley, corn silage) 24%

2%2%

15%

14%

21%

22%



A
M

B
E

R
 W

A
V

E
S

N
O

V
E

M
B

E
R

 2
0

0
3

I N D I C A T O R S  

47

WWW.ERS.USDA.GOV/AMBERWAVES

■ U.S. agricultural production is consumed domestically, exported, or
used in food processing. The share of production that is exported
indicates the contribution of exports to U.S. agricultural receipts.
However, two measures of export share are available, one based on
volume or weight (usually referred to as the volume measure) and
the other on dollar values. 

■ Both the volume and value meas-
ures include primary livestock and
crop commodities as well as major
processed food products. Each
measure has advantages. The vol-
ume-based measure reduces the
variations due to product prices,
while the value measure better
reflects product quality, such as
differences between a pound of
steak and a pound of hamburger. 

■ To make volume- and value-based
export shares comparable, the
measures include only products
for which both production and
export volumes are available.
Products excluded for this reason
are mostly minor and include
greenhouse and nursery products,
seeds, cattle, hides and skins, and
animal fats. 

■ The export share of U.S. agricul-
tural production, based on vol-
ume, has averaged 22 percent
since 1996, reflecting the high
weight of exported food and feed
grains, oilseeds and oilseed prod-
ucts, cotton, and tobacco relative

to their total harvested weight. However, this overall export share
masks differences in trends between livestock products and crops
and crop products. The export share of U.S. livestock products
rose from 3 percent in the 1980s to more than 10 percent in
recent years, while the export share of crops and crop products

fell from over 30 percent to 23
percent during the same period.
Behind these contrasting trends
has been the increase in U.S. live-
stock and poultry production and
the corresponding feed require-
ments that have diminished feed
grains available for export.

■ The export share of U.S. agri-
cultural products, based on val-
ues, averaged 17 percent from
1998 to 2002, 5 percentage points
lower than the volume-based
average. The lower value-based
measure reflects the lower aggre-
gate value of livestock exports rel-
ative to their farm production
value. The historical movement
of the two export share measures
shows no consistent pattern—
about half the time they move in
the same direction and the other
half not. For example, the vol-
ume-based share declined from
23 percent in 2001 to 22 percent
in 2002, while the value-based
share rose from 17 to 18 percent. 

Alberto Jerardo,
ajerardo@ers.usda.gov

Behind the Data

Estimating Export Share of U.S. Agricultural Production

Export shares of U.S. agricultural production

Average
1980-84 1990-94 1999 2002

Percent
Based on volume
Aggregate share 29.2 23.1 22.8 21.9

Livestock 2.7 5.4 10.1 10.3
Red meat 1.3 4.1 8.0 8.6
Poultry meat 3.9 7.4 14.3 14.4
Dairy products 8.3 5.0 5.5 3.3

Crops 30.8 24.2 23.8 22.8
Food grains 61.1 51.0 47.1 46.7
Feed crops 27.4 21.2 21.2 21.3
Oilseeds/meal/oil 32.9 25.4 27.2 24.0
Fruits and nuts1 8.7 12.2 13.3 13.9
Vegetables 5.1 5.7 6.5 6.5
Cotton/tobacco 49.0 40.7 39.3 57.6

Based on value
Aggregate share 21.9 16.8 16.7 17.7

Livestock 2.6 5.5 7.5 7.6
Crops 41.0 28.5 26.4 27.3

1 Includes fruit juices and wine.
Sources: ERS estimates based on data from USDA’s Foreign
Agricultural Service and National Agricultural Statistics Service.

Percent of production

Sources: ERS estimates based on data from USDA's Foreign Agricultural Service 
and National Agricultural Statistics Service.

Export shares of U.S. agricultural production based on 
volume show crops declining as livestock products 
grow in importance
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Sources: ERS estimates based on data from USDA's Foreign Agricultural Service 
and National Agricultural Statistics Service.

Export share of U.S. agricultural production based 
on value is consistently lower than the share based 
on volume
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Percent of sales

Note: Sales based on North American Industry Classification System.

Sources: Monthly Retail Trade Survey, U.S, Census Bureau; company annual reports.

Food retailers are consolidating: The top 20 firms 
captured nearly 60 percent of total grocery store  
sales in 2001, up from 40 percent in 1995
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Source: Calculated by ERS using data from USDA's food consumption and 
food intake surveys.  Also see www.ers.usda.gov/publications/aib749/.

Children age 2-17 are increasingly getting their 
calories away from home, particularly from fast food 
outlets and restaurants

Fast food
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HT = herbicide tolerant. Bt varieties have insect resistant qualities. Data include 
varieties of corn and cotton with stacked (both HT and Bt) traits.

Adoption of bioengineered crops in the U.S. has been 
most rapid for herbicide-tolerant soybeans
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Source:  Based on USDA survey data, see www.ers.usda.gov/data/biotechcrops/.

Bt corn

HT corn

Bt cotton

HT cotton

Herbicides: lbs/planted acre/year

The link between changes in pesticide use/composition and the adoption of  
bioengineered varieties is examined in AER-810. Insecticide use on cotton is not 
shown due to wide variations associated mainly with boll-weevil eradication efforts. 

Intensity of pesticide use on corn and of herbicide use on  
cotton is declining. Herbicide use on soybeans, though  
stable, is changing to more environmentally benign products

Corn herbicides

Source: Based on data from USDA surveys.
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Natural Resources and Environment

Rural America

Percent share of employment

Source: Calculated by ERS using data from the Bureau of Economic Analysis,
U.S. Dept. of Commerce.

Manufacturing and farming accounted for a much 
greater share of nonmetro than metro jobs in 2001

Construction

Producer services (information, finance,  
professional, technical, management)

Recreation services (arts, entertainment, 
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Federal/State government)
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health, local government)
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Source: Calculated by ERS using data from the Bureau of Economic Analysis, 
U.S. Dept. of Commerce.

Nonmetro income growth has been slower than 
metro growth, causing the income gap to widen  
in recent years
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Million acres
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Source:  Various USDA sources, see Major Uses of Land, 1997, SB-973, available at: www.ers.usda.gov/publications/sb973/
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I N D I C A T O R S  

Obesity rates. Over half of States in 2001 had an obesity rate for adults of 20 percent or over. None had this high an obesity rate
in 1991, and 9 States were even under 10 percent.

Obesity in adults is defined as a body mass index of 30 or more.

Source: Based on data from the Centers for Disease Control and Prevention, U.S. Dept. of Health and Human Services.

U.S. cropland. Total U.S. cropland is fairly stable, but the portion harvested varies inversely with the cropland idled under the

Conservation Reserve Program and other USDA programs.

On the Map

In the Long Run

Marlow Vesterby, vesterby@ers.usda.gov

Under 10%
10% – 14%

No data
 20% or over 
15% – 19%

Percent of adults that are obese

Obesity 1991 Obesity 2001

Jay Variyam, jvariyam@ers.usda.gov



How Does the Public Value
Farmland?

In November 2003, ERS, the Farm
Foundation,and other USDA agencies will
host a workshop in Baltimore, MD on
improving public decisions about farm
and ranch land preservation. The work-
shop will bring together local program
managers and economists who have stud-
ied the issue. Mary Ahearn, mahearn@
ers.usda.gov

New State-Level Estimates
from ARMS

For the first time, the 2003 Agricultural
Resource Management Survey (ARMS) will
field enough questionnaires to generate
statistically significant state-level esti-
mates for the 15 states with the largest
value of agricultural production, in addi-

tion to national and regional estimates. In
December 2003, ERS and the Farm
Foundation will host a workshop in St.
Louis, MO on new opportunities to use
these data.  Participants will include com-
modity groups, state officials, conserva-
tionists, community groups, educators,
and researchers. Jim Johnson, jimjohn@
ers.usda.gov

Keeping Up With 
Data Developments

In October 2003, several ERS analysts
and managers participated in USDA’s Data
Users’ Meeting in Chicago. They highlight-
ed ERS’s work on a system that classifies
data by specific attributes, ongoing efforts
to improve the factors behind calculation
of per capita food use estimates, an intera-
gency effort to develop a one-stop portal

for USDA commodity data and informa-
tion, and other ERS work of interest to
those analyzing commodity markets.
Participants included agribusiness and
USDA analysts and university economists.
Janet Perry, jperry@ers. usda.gov and
Lewrene Glaser, lglaser @ers.usda.gov

Economic Measurement,
Methodology, and Policy

In October 2003, ERS co-sponsored the
13th Federal Forecasters Conference  at the
Bureau of Labor Statistics in Washington,
DC. These conferences enable forecasters
to exchange information on data issues and
data quality, on forecast methodologies,
and on evaluation techniques. This year’s
theme was “The Right Data: Measurement,
Methodology, and Policy.”  Karen Hamrick,
khamrick@ers. usda.gov
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ERS Contributions to
Understanding Obesity
Recognized

“Weighing In on Obesity,” a collection
of articles in the final issue of ERS’s
FoodReview magazine, has been selected
as a Merit winner in the 2003 National
Health Information Awards. Sponsored by
the Health Information Resource Center, a
national clearinghouse for consumer
health information programs and materi-
als, this award represents a “seal of qua-
lity” for health professionals in search of
consumer health information resources
for their programs. Other winners include
the Mayo Clinic, and the National Cancer
Institute. These articles represent early
contributions to ERS’s ongoing research on
the economic aspects of diet and health.
Nicole Ballenger, nicole@ers.usda.gov

Rural Demographic Trends 
from 2000 Census Data

Rural regions and communities are
changing rapidly from increased inmigra-
tion, changes in age and racial/ethnic com-
position, and related social and economic
restructuring. ERS is investigating whether

these changing patterns are contributing
to the revitalization of many small towns
or are seriously straining local resources.
Using newly released 2000 Census data,
ERS, in cooperation with Cornell
University, will explore how changing
demographic trends in rural areas affect
employment and earnings, family struc-
ture, human capital development, land
use, and social and economic well-being.
William Kandel, wkandel@ers.usda.gov

Changing Patterns of 
Food Consumption 

U.S. food consumption patterns have
changed considerably in the last three
decades. ERS researchers are studying con-
sumer food preferences by age, income,
region, race, site of consumption (at home
or away), and other characteristics and
publishing their results in a series of arti-
cles. The first article examined the demo-
graphics of dry bean consumption, while
more recent reports have focused on
mushrooms and oranges. For example, the
orange study found that per capita orange
consumption is greatest in the Northeast
and West. Seniors (men and women age 60

and over) consume the most fresh oranges
per capita, while children age 12 to 19 
consume the most orange juice. Future
studies will focus on pork, beef, and chick-
en consumption. These studies contribute
to our understanding of the consumer side
of the market, an area we know much less
about than the supply side. Biing-Hwan
Lin, blin@ers.usda.gov, and Chris Davis, 
chrisdavis@ers.usda.gov

ERS Awards Grants for
Research on the Economics of
Invasive Species Management

ERS recently awarded 12 grants total-
ing $1.5 million for research on the eco-
nomics of invasive species management.
Research will focus on three areas: (1) the
economics of trade and invasive species,
(2) resource implications of invasive
species policy and program alternatives,
and (3) bio-economic integration and risk
assessment. Award recipients and details
of their planned research are at
www.ers.usda.gov/briefing/invasivespecies/.
Donna Roberts, droberts@ers.usda.gov,
and Jan Lewandrowski, janl@ers.usda.gov
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Easier Access to More Data

The Data page of the ERS website
(www.ers.usda.gov/data/) has recently
been enhanced to better serve our users—
the intensive users who need large files of
data, as well as the occasional user who
needs just a few numbers. The scope and
breadth of data available from ERS are
now in an easy-to-navigate format. An
indicators section gives key facts and fig-
ures; a calendar of releases displays what
will become available when. A resource
area provides easy access to plug-ins and
readers for working with data, as well as
mapping programs, the archive collection,
Information Quality Guidelines, and a
sign-up for notifications of new releases. 

Emergency Food Assistance

Food pantries and emergency
kitchens offer community-based food
assistance to needy, low-income house-
holds and individuals. The Emergency
Food Assistance System—Findings From
the Client Survey:  Executive Summary
(FANRR-32) reports that about 4.3 million
different households, including 8.0 mil-
lion adults and 4.5 million children,
received food from pantries during a typi-
cal month in 2001. About 1.1 million peo-
ple (856,000 adults and 275,000 children)
received meals from emergency kitchens
during the same time frame. Almost half
of the households that use food pantries
contain children, while about 20 percent
of visitors to emergency kitchens live in
households with children. While emer-
gency food providers serve a diverse clien-
tele, the majority of their clients live in
food-insecure households. Laura Tiehen,
ltiehen@ers.usda.gov 

Food Stamps Reduce the Depth
and Severity of Child Poverty  

Food Stamp Benefits and Childhood
Poverty in the 1990s (FANRR-33) examines
the effect on poverty of adding the value
of food stamps to household income and
finds that the incidence of poverty and
childhood poverty are not reduced much
by food stamps. However, the depth and
severity of child poverty and poverty over-
all are significantly reduced by food
stamps. These results demonstrate that
examining only the incidence of child
poverty leads to the incorrect conclusion
that food stamps do not mitigate child
poverty. Dean Jolliffe, jolliffe@ers.
usda.gov

Policy Change Affects
Cranberry Plantings

Favorable weather played a role in the
2003 expansion in cranberry plantings,
but the absence of a restrictive marketing
order is the main force driving growth.
Under the marketing order—a govern-
ment-sanctioned mechanism designed to
mitigate the oversupplies existing since
1998—cranberry growers were allowed to
sell only 65 percent of their historic aver-
age sales to processors. Although still large
relative to levels prior to 1998, cranberry
inventories have declined significantly
and grower prices have been improving
since 2001. More on changes in this com-
modity market are outlined in the
September 2003 Fruit and Tree Nuts
Outlook (FTS-306). Agnes Perez, acperez
@ers.usda.gov 

China’s Trade as a First-Year
WTO Member

China is a key player in agricultural
commodity markets, and its trade with the
world is an ongoing source of uncertainty.
China’s Exports Outpaced Imports During
WTO Year One (FAU-79-02) discusses how
policy measures and world market condi-
tions boosted China’s exports (particularly
of vegetables, fruit, and corn) and damp-
ened imports during 2002, its first year as
a World Trade Organization member, and
also addresses the emergence of China 
as an importer of consumer-oriented 
agricultural commodities. Fred Gale, fgale
@ers.usda.gov

2003 Rural-Urban 
Continuum Codes Released

In August 2003, ERS released the 2003
Rural-Urban Continuum Codes based 
on the Office of Management and
Budget’s new definitions of metro and 
nonmetro areas (see www.ers.usda.
gov/briefing/rurality). The codes are used
by Federal agencies, policy analysts, and
researchers to capture diversity in rural
areas in ways that are meaningful for
developing public policies and programs.
The classification distinguishes metro
counties by size and nonmetro counties by
degree of urbanization and proximity to
metro areas, resulting in a 9-part county
codification. Calvin L. Beale, cbeale@
ers.usda.gov

U.S. Farmers’ Adoption of
Genetically Engineered Crops

U.S. farmers have adopted genetically
engineered (GE) crops widely since their
introduction in 1996, notwithstanding
uncertainty about consumer acceptance
and economic and environmental
impacts. Soybeans and cotton genetically
engineered with herbicide-tolerant traits
have been the most widely and rapidly
adopted GE crops in the U.S., followed by
insect-resistant cotton and corn. This
online database (www.ers.usda.gov/data/
biotechcrops) summarizes the extent of
adoption of GE corn, cotton, and soybean
varieties since 1996. Jorge Fernandez-
Cornejo, jorgef@ers.usda.gov

Benchmark Data 
on Plant Breeding

This online database (www.ers.usda.
gov/data/plantbreeding) provides informa-
tion on the level of plant breeding effort
(in terms of staff years and estimated
expenditures) in the U.S. by the public and
private sectors. The database is a compre-
hensive accounting of national plant
breeding efforts based on a 1994 national
plant breeding study conducted by Iowa
State University with support from USDA.
It provides the only national benchmark
to which current efforts and future devel-
opments in this critically important area
of research can be compared. Paul Heisey,
pheisey@ers.usda.gov
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Farm Income Estimates Team

Data Sources

Estimates and forecasts of U.S. farm income have been produced by ERS and its predecessors for over 50 years.  A key
indicator of farm financial well-being, farm income can be sliced a number of ways, reflecting not only the complexity of a
typical balance sheet but also the dissimilarity of U.S. farms and producers.  ERS's farm income team synthesizes data from
several other USDA agencies to derive farm income estimates and forecasts at different levels of aggregation.

Farm Service Agency

World Agricultural 
Outlook Board

Natural Resources 
Conservation Service

National Agricultural 
Statistics Service

Agricultural Resource
Management Survey

Roger Strickland has for many years 
overseen the issuance of estimates and forecasts
for farm sector income. Sector income accounts
represent all the earnings and expenses associated
with the Nation’s farms and encompass all 
stakeholders providing resources to the production
of agricultural goods and services. These broad data
series are among the most used of ERS’s products,

and are now updated several times a year on the ERS website 
immediately following the release of critical data. State estimates of
receipts and expenses for the U.S. agricultural sector are published
annually.

Mitch Morehart develops financial indica-

tors that focus  specifically on the performance of
farm businesses.  These farm business income esti-
mates and forecasts represent only those farmers
and ranchers who consider farming their principal 
occupation. Agricultural policymakers are particu-
larly interested in these  indicators since this group

of producers (intermediate and commercial size farms) is most 
affected by national agricultural  programs.  USDA’s annual
Agricultural Resource Management Survey (ARMS) is the primary data
source for this series.  

U.S. farmers do more than farm, and Bob
Green tends to the farm household income 
estimates and forecasts. These numbers represent
the earnings from both farm and off-farm sources
for the Nation’s households involved in agriculture.
Because most of these households earn income 
off-the-farm, household employment choices are
also monitored. 

P R O F I L E S

Photos: Tom McDonald, USDA/ERS
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Major Clients and Products

Jim Johnson is chief of the Farm Sector Performance
and Well-Being Branch, which houses the farm income
programs and includes several other valued
team members who contribute to these farm
income programs.  Back Row (l to r):  Ted
Covey, Bob McElroy, Chris McGath, Linda
Beeler; Front Row (l to r): Jim Ryan, Larry
Traub, Mir Ali, Janet Livezey, and Patricia
Vines (not pictured).

Policymakers and analysts who rely on all levels of farm income estimates and forecasts range from farm groups to
Congressional committees and the General Accounting Office, all the way up to the President's Council of Economic Advisers.  

P R O F I L E S

Farm 

sector income
Council of Economic Advisers
Bureau of Economic Analysis
State governments
Industry, market, and policy 

analysts
Media

Farm 

household income
USDA policy Officials
USDA’s Farm Service Agency
USDA’s Extension Service
Farm lenders
Agricultural policy analysts
Congressional Agricultural 

Committees
Farm organizations

Farm 

business income
Federal Reserve Bank
Comptroller of the Currency
USDA’s Farm Service Agency
USDA’s Extension Service
Farm Credit System
Congressional Agricultural

Committees
General Accounting Office
USDA policy officials
Farm organizations

Jim Johnson
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