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Phytosanitary measures restrict
or regulate imported food products to
combat the entry and establishment
of foreign pests and diseases. Import
bans are sometimes used to reduce
phytosanitary risks, but such meas-
ures can restrict the seasonal avail-
ability of a product or significantly
raise costs for consumers. Advances
in scientific risk assessment methods
over the past decade have helped reg-
ulators design less trade-restrictive
measures for some products, such as
avocados, that reduce phytosanitary
risks while allowing imports. 

USDA initially banned imports
of Mexican avocados in 1914 to pre-
vent entry of avocado seed weevils
into the United States. USDA’s
Animal and Plant Health Inspection
Service (APHIS) partially lifted this
ban in 1993 when it allowed
Mexican avocados to be shipped to
Alaska under the terms of an import
protocol that stipulated production
and shipping requirements. Since then, APHIS has revised the import
protocol three times, gradually lifting geographical and seasonal
restrictions. By 2005, Mexico had year-round market access to all
States except California, Florida, and Hawaii, and it will gain access to

those States in 2007. Safeguards—
such as annual field surveys and
packinghouse requirements—against
the entry of avocado pests remain
mandatory. These measures increase
exporter production costs, but enable
market access. Avocado imports from
Mexico rose from just over 1 million
pounds in 1993/94 to 296 million
pounds in 2004/05, about half the
total U.S. import volume.

The key to changes in U.S.
import policy for Mexican avocados
has been the adoption of a systems
approach to risk management, con-
sisting of a number of sequential
safeguards designed to progressively
reduce risk to an insignificant level.
If one mitigating measure fails, the
other safeguards are in place to
ensure the reduction of pest or dis-
ease risks. The net benefits of these
more targeted approaches to reduce
pest and disease risks can be estimat-
ed under alternative scenarios.

The annual net benefits of lifting the geographical and seasonal
restrictions, while maintaining the other phytosanitary safeguards
that are currently required, were found to total about $70 million. If
these safeguards were removed, the expected pest-related costs
would exceed the savings in compliance costs under most scenarios,
reducing estimated economic gains. These estimates provide analyt-
ic support for the decision by APHIS to replace the ban on imported
Mexican avocados with a more targeted systems approach.

Donna Roberts, droberts@ers.usda.gov

Agnes Perez, acperez@ers.usda.gov

This article is drawn from . . .

Fruit and Tree Nuts Outlook, USDA, Economic Research Service, avail-
able at:  www.ers.usda.gov/publications/fts/

“Illustration of the Modeling Framework: Economic Effects of the U.S.
Ban on Avocados from Mexico,” in A Framework for Analyzing
Technical Trade Barriers in Agricultural Markets, by Donna Roberts,
Timothy E. Josling, and David Orden, TB-1876, USDA, Economic
Research Service, March 1999, available at:  www.ers.usda.gov/
publications/tb1876/

MARKETS AND TRADE

F I N D I N G S

New Phytosanitary Regulations
Allow Higher Imports of Avocados

Imports gaining importance in U.S. fresh avocado market

Source: Noncitrus Fruit and Nuts Summary (various issues), National 
Agricultural Statistics Service, USDA; U.S. trade data provided by Bureau of 
the Census, U.S. Department of Commerce.
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MARKETS AND TRADE
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Record agricultural production and record agricultural export
values have raised the question of how to calculate U.S. agricul-
ture’s reliance on exports. Because agricultural exports include
such disparate commodities as wine and wheat, defining a com-
mon measure is challenging. A value measure is common to all, but
tends to give more weight to high-value commodities. The impor-
tance of a bottle of wine compared to a bushel of wheat is then
overstated. A volume measure requires conversion to a common
unit and gives more weight to bulk commodities. It would take
many bottles of wine to equal the volume of a bushel of corn.
Clearly, combining bottles and bushels into a single basket of
exported goods is problematic.

So how does ERS measure the importance of exports to U.S.
agriculture? ERS publishes a volume-based indicator of the export
share of agricultural production that covers only those commodi-
ties for which both production and export volumes are available.
Thus, wines, greenhouse/nursery products, seeds, and hides/skins,
for example, are excluded. By this measure, which is reported in
the “Indicators” section of Amber Waves, the volume of agricultur-
al exports as a share of production volume ranged from 21 to 23
percent over 2000-04.

U.S. producers of wheat, soybeans, and corn are all quite
dependent on trade: exports account for close to half the volume
of wheat production, more than a third for soybeans, and almost a
fifth for corn. Among specialty crops, the export share is highest
for almonds—nearly 70 percent—and more than 40 percent for
walnuts and grapefruits. As the leading producer of almonds and
walnuts in the world, the U.S. has a reputation for high-quality
nuts demanded for snacking and confections. 

The export share is much lower on the livestock side. Most
meat and dairy products are produced and eaten domestically.
Poultry exports are about 15 percent of production, and red meat
exports are around 10 percent of beef and pork production on a
volume basis. Disease outbreaks and related trade restrictions con-
tinue to constrain U.S. animal-product export markets, with cattle
and beef markets affected most. 

Nora Brooks, nbrooks@ers.usda.gov

For more information, see:

The ERS Briefing Room on U.S. Agricultural Trade,
www.ers.usda.gov/briefing/agtrade/

Measuring the Importance of Exports to U.S. Agriculture

Comstock



Which would you choose if you wanted a healthy meal—a

fast food or full-service restaurant? Recent survey results show

that consumers with less diet and health knowledge tend to

choose a full-service restaurant, while those with more knowl-

edge are just as likely to choose a fast food restaurant.

When making choices about where and how often to eat out,

U.S. consumers balance a number of sometimes competing desires.

Consumers search not only for low prices, but also for taste, conven-

ience, entertainment, and nutrition when deciding where to eat. An

ERS analysis of a 2002 consumer survey conducted by Rutgers

University finds that respondents who were more willing to forgo

other food attributes for convenience were about 8 percent more

likely to dine out at least every few days. Respondents citing conven-

ience as the main factor influencing their away-from-home food

choices were 17 percent more likely to purchase fast food than were

respondents who did not place a premium on convenience.

Survey respondents looking for healthful foods were 19 per-

cent more likely to patronize full-service restaurants (eating places

with wait staff) than fast food outlets. This type of rule-of-thumb

decisionmaking—in this case, methodical avoidance of fast food—

can be a result of limited information. Market research shows that

consumers often develop decision rules to compensate for an

inability to gather or understand more nuanced information.

In fact, meals and snacks consumed at full-service restaurants

are not necessarily nutritionally superior to meals purchased at fast

food restaurants. Compared with fast food meals, full-service meals

tend to be higher in fat, cholesterol, and sodium, though lower in

saturated fats. Both types of eating places offer healthful food choic-

es. Survey analysis suggests that respondents with better diet-health

knowledge recognize this. When looking for healthful food, they are

equally likely to eat at fast food or full-service restaurants. This sug-

gests that informed consumers are better able to navigate the away-

from-home market, while less knowledgeable ones live by rules of

thumb that can be inaccurate.

Hayden Stewart, hstewart@ers.usda.gov

Noel Blisard, nblisard@ers.usda.gov

This finding is drawn from . . .

Let’s Eat Out:  Americans Weigh Taste, Convenience, and Nutrition,
by Hayden Stewart, Noel Blisard, and Dean Jolliffe, EIB-19, USDA,
Economic Research Service, October 2006, available at:
www.ers.usda.gov/publications/eib19/

The Food Service Chapter of the ERS Briefing Room on Food
Market Structures, www.ers.usda.gov/briefing/foodmarketstruc-
tures/foodservice.asp

ECONOMIC RESEARCH SERVICE/USDA 
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DIET AND HEALTH

Over half of all infant formula sold in
the U.S. is purchased through the Special
Supplemental Nutrition Program for
Women, Infants, and Children (WIC). An
ERS study, the first to consider the impact
of retail prices on WIC costs, finds that the
cost of providing infant formula has
increased in recent years. Since WIC is a
discretionary program with fixed funding,
this trend, if sustained, means that addi-
tional funds will be needed to maintain
the level of services or that fewer low-
income infants, young children, and
women will be served.

Federal law requires that WIC State
agencies enter into cost-containment con-
tracts with infant formula manufacturers.
Contracts are awarded to the manufacturer
offering the lowest net wholesale price—
the manufacturer’s wholesale price minus
a rebate or discount provided by the man-

ufacturer. In exchange for the rebate, the
manufacturer receives an exclusive sales
arrangement within the State:  WIC partic-
ipants in the State are given vouchers that
can be redeemed in authorized retail food-
stores only for that brand of formula. 

The cost of infant formula to WIC has
two components: (1) the net wholesale
price—the payment ultimately received by
the manufacturer; and (2) the retail
markup—the retail price of the formula
minus its wholesale price. Supermarket
scanner data indicate that, for most States,
the retail markup accounts for about 60
percent of the total cost to WIC. The size of
the markup relative to the net wholesale
price is largely due to the effectiveness of
the rebate program. Rebates as a percent-
age of the wholesale price have ranged
from 65 to 98 percent since 1998. In other
words, infant formula purchased through
WIC has cost States only 2 to 35 percent of
its wholesale price, plus the retail markup.

This analysis suggests that both net
wholesale price and retail markup have
increased over time. However, much of

the increase in costs is due to higher
prices for infant formula supplemented
with DHA and ARA (two fatty acids found
in breast milk); these supplemented for-
mulas average a much greater retail
markup than unsupplemented formulas.
DHA- and ARA-supplemented formulas
were first introduced in 2002, and by mid-
2004 they accounted for almost two-thirds
of total dollar sales of formula in super-
markets. Often, “new and improved”
products carry price premiums that disap-
pear over time. It is possible that the retail
markups observed in this study for the
supplemented formulas may lessen over
time as well. 

Victor Oliveira, victoro@ers.usda.gov

This finding is drawn from . . .

Recent Trends and Economic Issues in the
WIC Infant Formula Rebate Program, by
Victor Oliveira and David Davis, ERR-22,
USDA, Economic Research Service, August
2006, available at: www.ers.usda.gov/publica-
tions/err22/

Cost of Infant Formula for the WIC Program Rising
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Agriculture Dominates
Freshwater Use in the
U.S.

Irrigation made the desert bloom in
the West and improved crop alternatives in
the East. The less than 20 percent of crop-
land that is irrigated produces almost half
of all crop sales. But this intensive, high-
yielding agriculture takes many inputs—
fertilizer, chemicals, management, and,
especially, water.

Agriculture accounted for over 80 per-
cent of the Nation’s consumptive water
use over 1960-95—greater than any other
sector, both in total and as a share of water

withdrawn. Water use can be measured in
terms of withdrawals (total water with-
drawn from the environment) or consump-
tive use—the difference between with-
drawals and the amount of water returned
through return flows and runoff. While the
thermoelectric sector withdraws almost as
much freshwater as agriculture (152 versus
159 million acre-feet in 2000), most water
diverted to cool thermoelectric power
plants is returned to lakes, rivers, and
streams. On the other hand, most agricul-
tural water use is for irrigation, and that
water is mostly taken up by crops, with rel-
atively little returning to the immediate

water environment (streams and aquifers)
for reuse. 

Most agricultural water withdrawals
occur in the arid Western States where irri-
gated production is concentrated. In 2000,
about 85 percent of total agricultural with-
drawals occurred in a 19-State area encom-
passing the Plains, Mountain, and Pacific
regions. In the Mountain region, over 90
percent of the water withdrawn is used by
agriculture, almost all (96 percent) for irri-
gation. Nationally, irrigation is the domi-
nant agricultural water use, but water
withdrawn for livestock and aquaculture
production (including fish hatcheries)
accounts for almost 20 percent of with-
drawals in the North-Central and Eastern
States. Even in these more humid States,
irrigation is the dominant agricultural
water use.

Whether water is returned to streams
and aquifers or not, water losses, runoff,
return flows, and groundwater recharge
can have varying effects on the environ-
ment. For example, water that is diverted
for cooling purposes is typically returned
at a higher temperature, which may harm
the environment. Environmental impacts
can occur from surface-water withdrawals
that reduce streamflow. In areas where
streamflow is limited, it is usually also
needed for riparian systems, fish habitat,
groundwater recharge, wetlands preserva-
tion, and other extractive uses. When
groundwater withdrawals exceed natural
rates of aquifer recharge, environmental
consequences of groundwater extraction
can include land subsidence and reduced
flow from natural springs, which reduces
surface-water availability. 

Noel Gollehon, gollehon@ers.usda.gov

This finding is drawn from . . .

“Chapter 2.1:  Irrigation Resources and Water
Costs,” by Noel Gollehon and William Quinby,
in AREI 2006, EIB-16, July 2006, USDA,
Economic Research Service, available at:
www.ers.usda.gov/publications/arei/eib16/
chapter2/2.1/
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Water withdrawals have levelled off in recent decades

Source: USDA, Economic Research Service.

1Data limitations do not allow estimation of consumptive use in 2000.
2Includes public supplies, domestic supplies, and industry, except thermoelectric power.
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Why do farmers irrigate?  The bene-
fits of irrigation include higher yields
with increased drought protection, more
cropping alternatives, reduced frost dam-
age, higher quality products, and
increased income stability. Nationally,
irrigated corn yields are 30 percent greater
than nonirrigated corn. Yield increases
average over 60 percent for other field
crops, yet the most valued contribution of
irrigation is its use on vegetables,
orchards, and horticultural crops.

In 2002, U.S. irrigated farmland occu-
pied 55.3 million acres, down 1 million
acres from 1997. In recent years, national
irrigated area has stabilized at about 55
million acres as continuing growth in
Eastern States has been offset by declines
in Western States. Variations within the
decades-long trend of increasing irrigated
acres can largely be explained by year-to-
year changes in four factors: farm program
requirements, crop prices, water supplies
in the West, and weather influences on
the need for supplementary irrigation in
humid areas. In general, there is an
increasing reliance on irrigation in the
humid East, with large concentrations of
irrigation emerging in Florida, Georgia,
and, especially, the Mississippi Delta, pri-
marily Arkansas and Mississippi. 

Changes in total water withdrawals for
irrigation reflect per acre efficiency gains,
shifts in crop locations, and changes in
acres irrigated. Averaged over all States and
crops, the average water application rate
has declined by over 5 inches (about 20 per-
cent) since 1969, to levels below 20 inches
per acre in 2003. Producers have adopted
more water-conserving practices and shift-
ed production of some commodities to
more humid and cooler areas, requiring
less supplementary water. Irrigation appli-
cation rates can vary from less than 6 inch-
es per acre (sorghum in the North-Central

States) to more than 4.5 feet per acre
(orchards in the Mountain States). Per acre
declines in application rates have partially
offset the need for water to supply the
increase in irrigated acreage. Over the 1969-
2003 period, irrigated acreage increased by
over 40 percent while total water applied
increased by only 11 percent.

Irrigated agriculture is likely to remain
important both as a demand on water
resources and as a land cultivation practice.
However, continued changes in the irriga-
tion sector are anticipated in response to
increasing water demands for urban and

environmental uses, as well as evolving
institutions governing farm programs and
water allocations. Water withdrawals for
agricultural production will likely continue
to decline, with at least some portion shift-
ed to satisfy alternative goals. 

Noel Gollehon, gollehon@ers.usda.gov

This finding is drawn from . . .

“Chapter 2.1:  Irrigation Resources and Water
Costs,” by Noel Gollehon and William
Quinby, in AREI 2006, EIB-16, July 2006,
USDA, Economic Research Service, available
at: www.ers.usda.gov/publications/arei/eib16/
chapter2/2.1/
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Trends in acres irrigated and water application rate from 1969 to 2003 

Million acres Inches of water per acre

Source: USDA, Census of Agriculture and Farm and Ranch Irrigation Surveys, various years.  
Variation between Census of Agriculture years based on ERS estimates. 
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Nonmetro Earnings Lag Metro
Nonmetro earnings per job are an important indicator of

how the rural economy is performing. In 2004, average earnings
per nonfarm job in nonmetro areas were $31,582, versus
$47,162 in metro areas. This gap is longstanding, and widening.
Nonmetro earnings were 81 percent of metro earnings in 1979
but dropped to 67 percent by 2004. 

Nonmetro earnings trail metro across all nonfarm indus-
tries. And a greater portion of metro jobs are in higher paying
industries. In 2004, industry sectors with the greatest concentra-
tions of higher paid, college-educated workers posted the largest
shortfalls in nonfarm earnings per job. Nonmetro earnings in the
finance and insurance sector, for instance, were 43 percent of
metro earnings, information services earnings were 45.5 percent,
and professional technical industry earnings were 49.7 percent.
Earnings were more comparable in nonmetro transportation and
warehousing (79.6 percent of metro), retail trade (74.6 percent),
and accommodations/foodservice (73.1 percent). 

Metro areas often have higher proportions of skilled, higher
paid workers within industries, as well. In 2005, the proportion
of nonmetro workers in higher paying professional and manage-
rial occupations was 9.3 percentage points less than in metro

areas. At the same time, a greater share of nonmetro employment
is in lower paying blue-collar occupations. 

The higher proportion of nonmetro part-time and multiple
job holders also helps explain the metro-nonmetro earnings dif-
ference. About 18.3 percent of nonmetro workers held part-time
jobs in the first half of 2006, versus 17.2 percent of metro work-
ers. In addition, about 6.1 percent of nonmetro workers held
more than one job, compared with 5 percent of metro workers. 

Finally, greater distance from metro centers is associated
with lower earnings and fewer job opportunities for educated
workers. Access to centers of information, communication,

Earnings per nonfarm job, 1969-2004

Source:  Analysis by USDA, Economic Research Service of Regional Economic
Information System (REIS) data from the Bureau of Economic Analysis.
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Population growth has occurred in a number of nonmetro coun-
ties because they are on the edges of established metro areas or are
centered on smaller but growing urban areas. After each decennial
census, these population shifts cause some nonmetro counties to be
reclassified as metropolitan. Metro areas that lose population are
reclassified as nonmetropolitan much less frequently, primarily as a
result of changes in metro area reclassification rules (see “Behind the
Data,” Amber Waves, September 2003). The net result of these
changes is that the area classified as nonmetropolitan becomes slight-
ly smaller after each census, and many of the fastest growing non-
metro counties are reclassified as metro. 

This reclassification can affect employment statistics, exaggerat-
ing the contrast in metro-nonmetro economic growth. In fact, the
apparent decline of nonmetro employment and most of the evident
gap between metro and nonmetro growth rates reflect the reclassifi-
cation of nonmetro counties as metro. 

For example, employment in America’s nonmetro counties fell
3.3 percent between 1976 and 2005 to 22.8 million. Because total U.S.
employment grew nearly 60 percent in that span, nonmetro’s share
declined from 26.6 percent to 16.1 percent. Meanwhile, metro
employment jumped 82.5 percent to 118.9 million and the metro
share of total U.S. employment rose from 73.4 to 83.9 percent.

To understand the impact of reclassifica-
tion, consider the 2,486 counties classified as
nonmetro in 1976. By 2005, employment in
these counties had grown 54.1 percent to 36.3
million, and they accounted for 25.6 percent of
total U.S. employment, just 1 percentage point
below the corresponding value for 1976. Thus,
comparing growth rates based on 1976 metro
status reveals a relatively modest disparity
between the experience of metro and non-
metro counties. 

However, the 2000 census reclassified 464
nonmetro counties as metro, which changes
the employment picture. Employment in these
“new” metro counties increased 92.8 percent

Metro/nonmetro reclassification changes the apparent employment picture

0 20 40 60 80 100 120 140

Nonmetro classification
in 1976

Metro classification
in 1976

Nonmetro classification
in year of data

Metro classification
in year of data

Employment in millions

1976 2005

Source:  Analysis by USDA, Economic Research Service of Bureau of Labor Statistics data.

If metro/nonmetro status had remained constant between
1976 and 2005 . . . Employment would have grown 54.1 percent 

in nonmetro counties and 61.7 percent in 
metro counties.

But since 464 nonmetro counties were reclassified as metro between
1976 and 2005 . . . Nonmetro employment fell 3.3 percent, 

while metro employment increased 82.5 
percent.

ECONOMIC RESEARCH SERVICE/USDA 
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Designing an 
Effective Rural
Development Strategy

Technological change and the shift to
a more competitive global economy have
reduced employment in farming and
many other rural-oriented industries. To
help rural communities adjust, Federal,
State, and local governments have invest-
ed in improved education, training, and
infrastructure, and provided other valu-
able assistance. But without a good local
plan or strategy, these investments are
often unsuccessful. 

Most rural development experts
argue for an inclusive, local strategy-build-
ing process that proposes ways to build on
community strengths and shore up weak-
nesses. A community’s strengths may
include an education system that pro-
duces a highly skilled labor force or natu-
ral amenities that attract tourists and
future residents. Local weaknesses may
include inadequate infrastructure, lack of
a highly skilled workforce, or a housing
shortage. 

A collaborative effort using an entire
region’s assets may be required to help a
locality improve access to community col-
leges, airports, amenity attractions, and
telecommunications. Successful economic
development strategies pay attention to
market trends when identifying economic
niches where the locality can have a com-
parative advantage. For instance, some com-
munities may find it economically feasible
to focus on developing value-added food

processors, particularly if raw inputs are
plentiful, demand for the industry’s out-
put is significant and rising, and trans-
portation links and other business loca-
tion factors match the industry’s needs.
These “niche” strategies try to foster the
growth of industries with desirable qual-
ities, such as high wages and long-term

growth potential. 
Effective development strategies also

aim for economic diversification, so the
community is less subject to fluctuations
associated with one or two industries. A
focus on entrepreneurship and small
business development can be particularly
helpful. 

Local strategies will vary. For exam-
ple, agricultural or manufacturing areas
may focus more on improving education
and training, upgrading Internet connec-
tions, and finding new niches—such as
alternative energy production—to encour-
age renewed growth. In contrast, rapidly
growing communities may pursue poli-
cies aimed at managing growth to make it
more sustainable and amenable to local
quality of life. 

Regardless of the local situation,
effective development strategies recog-
nize the importance of community devel-
opment, including improved housing and
health, and reduced crime and poverty.
Such activities share the gains from eco-
nomic development with those who
might otherwise not benefit and boost
local support for the strategy. Community
development also helps attract people and
industry to the community, since many
consider noneconomic factors in their
decisions to relocate. 

Richard Reeder, rreeder@ers.usda.gov

This finding is drawn from . . .

The ERS Briefing Room on Rural
Development Strategies, www.ers.usda.gov/
briefing/ruraldevelopment/
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from 1976 to 2005, compared with 36.5 per-
cent in the 2,022 counties that remained non-
metro. At the same time, employment in the
625 counties that remained metro from 1976
to 2005 grew 61.7 percent to 104.7 million. The
reclassified counties represented more than 30
percent of the nonmetro employment base 
in 1976.

Even if the expansion of metro areas con-
tinues, the current nonmetro counties likely
will still account for something close to their
present share of national employment 30 years
from now when growth rates are compared
based on 2005 metro status. However, a dispro-
portionate number of the fastest growing
among these counties will be reclassified as
metro, and statistically speaking, the remain-
ing nonmetro counties’ share of national
employment will decline even further. 

Lorin D. Kusmin, lkusmin@ers.usda.gov

This finding is drawn from . . .

The ERS Briefing Room on Measuring Rurality,
www.ers.usda.gov/briefing/rurality/

WWW.ERS.USDA.GOV/AMBERWAVES

trade, and finance enable a smaller economy
to connect to national and international mar-
ketplaces. In nonmetro counties with an
urban population between 10,000 and 49,999,
earnings per job were 69 percent of metro,
compared with 61.4 percent in nonmetro
counties of less than 10,000. 

Lower earnings, however, do not neces-
sarily indicate that rural residents are worse
off than their metro counterparts. The cost of
living varies with geography, and nonmetro
areas typically have lower costs than metro.
For more information, see, “Adjusting for
Living Costs Can Change Who Is Considered
Poor” (pages 10-15). 

Timothy S. Parker, tparker@ers.usda.gov

This finding is drawn from . . .

The Nonfarm Earnings chapter of the ERS
Briefing Room on Rural Income, Poverty, and
Welfare, www.ers.usda.gov/briefing/income-
povertywelfare/nonfarmearnings/
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Adjusting for 
Living Costs Can
Change Who Is
Considered Poor

Dean Jolliffe, jolliffe@ers.usda.gov
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In 1960, the Census Bureau began
recording poverty rates by area of resi-
dence across the U.S. Every year since
then, the prevalence of poverty has been
greater in nonmetropolitan (nonmetro)
areas than in metropolitan (metro) areas.
During the late 1960s, poverty in non-
metro areas was almost twice as high as in
metro areas. This difference declined over
time, and by the 1990s, the nonmetro
poverty rate was between 12 and 30 per-
cent higher than the metro rate. In 2003,
12.1 percent of the metro population was
poor, while the poverty rate for nonmetro
areas was 14.2 percent. 

Poverty estimates figure prominently
in the distribution of Federal and State
assistance funds. More than 25 different
Federal assistance programs link their eli-
gibility criteria in part to poverty lines or
rates. Given the higher rates of nonmetro
poverty and the link between program eli-

gibility and poverty, it follows that more
Federal assistance funds per capita are dis-
tributed in nonmetro areas. For example,
to receive food stamps, a household’s
income must be equal to or less than 130
percent of the poverty line. In 2004, the
Food Stamp Program distributed more
than $24 billion in program benefits, and
Current Population Survey data indicate
that per capita benefits were 32 percent
higher in nonmetro areas than metro
areas. Overall, in 2001, the per capita dis-
tribution of Federal funds for income
security programs was 17 percent higher
in nonmetro than in metro areas. 

The National Academy of Sciences
has recommended several changes in how
the Federal Government measures pover-
ty. ERS examined one of these recommen-
dations—adjusting for geographic differ-
ences in the cost of living—and found that
such an adjustment would change the geo-
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The prevalence of poverty has been
greater in nonmetro than metro
areas in every year since the 1960s
when poverty rates were first official-
ly recorded.

Adjusting the official poverty measure
for cost-of-living differences reverses
the rankings of metro and nonmetro
poverty.

Such a reversal could have important
implications for the geographic and
demographic distribution of Federal
funding of poverty-based programs.

An author interview is featured online at:
www.ers.usda.gov/amberwaves/

Comstock



graphic distribution of poverty. Currently, the official Federal
poverty thresholds assume that the cost of living is the same over
the entire U.S. However, the Census Bureau has developed exper-
imental poverty measures that use rent data to create an index for
geographic differences in the cost of living. Using this index to
adjust for differences in the cost of living reverses the ranking of
metro and nonmetro poverty. 

Cost of Living Varies Geographically 

The major components of a low-income household’s budget
are housing, food, transportation, and health care. The purpose of
many assistance programs is to boost the purchasing power of
needy Americans so they can purchase basic necessities and attain
a minimum standard of living. The cost of purchasing many of the
basic necessities—the cost of living—varies across the U.S. For
Federal assistance programs to boost the purchasing power of pro-
gram participants by similar amounts, regardless of where they
live, it is necessary to account for cost-of-living differences.  

The Census Bureau has developed a geographic cost-of-living
index based on 2001 Fair Market Rent (FMR) data collected by the
U.S. Department of Housing and Urban Development (HUD). FMR
data provide full coverage of the U.S., including metro and non-
metro areas, and they reflect the costs of rent and utilities faced
by lower income households (see box, “How the Index Is
Constructed”). HUD produces annual estimates for 354 metro
areas and 2,350 nonmetro counties. The cost-of-living index aggre-
gates the FMR estimates to 100 different price levels, one for
metro and one for nonmetro counties of each State plus the
District of Columbia (NJ and DC have no nonmetro areas). For the
index, metro counties are defined as any county that (1) contains
a city with a population of at least 50,000, (2) has an urbanized
area as defined by the Census Bureau, or (3) is adjacent to and eco-
nomically tied to a metropolitan area.

The cost-of-living index is based on data from 2001 and con-
sists of two components—housing and all other goods and serv-
ices. The index assumes that variation in the FMR data across the
U.S. reflects variation in housing costs for the poor. It also
assumes that the prices of all other goods and services do not
vary (see box, “What the Index Does Not Measure”). Housing is a
critical component of the index because it is both the largest
budget item for poor families and the most important source of
cost-of-living differences in the U.S. Following the recommenda-
tions of the National Academy of Sciences, the index assigns a
weight of 44 percent for housing expenses and 56 percent for all
other goods and services. If the FMR data indicate that rents in a
particular area are 10 percent higher than the baseline, then the
cost of living in this area is assumed to be 4.4 percent higher than
the baseline. 

12

A
M

B
E

R
 W

A
V

E
S

ECONOMIC RESEARCH SERVICE/USDA 

V
O

L
U

M
E

 4
 �

IS
S

U
E

 5

F E A T U R E

The cost-of-living index uses 2001 Fair Market Rent data,
which are collected by HUD to determine eligibility of rental
housing units for the Section 8 Housing Assistance Payments
program. FMR data estimate the cost of rent plus utilities at the
40th percentile of reported rental expenditures for standard-
quality housing.

The index assumes that differences in Fair Market Rents across
the U.S. reflect variation in the cost of shelter for low-income
families. But people need other goods besides shelter, and the
cost-of-living index accounts for these needs by assuming that
housing consumes 44 percent of expenditures for a low-
income family and that all other goods consume the remaining
56 percent.The costs of these other goods are assumed not to
vary across the U.S.The resulting index estimates differences in
the cost of living across the U.S. by taking a weighted average
of FMR (with a weight of 44 percent) and all other goods,
which are assumed not to vary in costs.

Just how accurately does the index portray cost-of-living differ-
ences? We don’t know, but we can examine whether the find-
ings hold if we were to change some of the assumptions. One
concern is that the cost-of-living index assumes that prices of
all goods and services, other than housing, do not vary geo-
graphically. This assumption is unlikely to be accurate, but the
U.S. has no national price index to measure cost-of-living dif-
ferences across areas to correct it.

State-level analysis suggests that the prices of housing and all
other goods are positively correlated. Or, in other words,
counties with high housing costs also tend to be counties with
high costs for other goods and services. If this positive corre-
lation is true at the national level, then the reversal of the
poverty rankings reported here would be amplified. Adjusted
nonmetro poverty rates would drop and metro poverty rates
would increase by even more than the rates presented here.
Alternatively, assuming that areas with high costs of housing are
areas with low costs in all other goods would weaken the find-
ings. But the negative correlation between housing costs and
costs of all other goods would have to be large (i.e., a coeffi-
cient of correlation greater in magnitude than 0.2) for the find-
ings to disappear.

Another concern is that the assumption that the cost of shel-
ter plus utilities makes up 44 percent of the budget for a poor
person might overstate housing expenses. If we maintain the
assumption of no variation in the cost of nonhousing goods but
reduce the share of the index for housing costs, then geograph-
ic variation in the cost of living would be dampened.The change
in the budget share for housing, though, would have to drop
below 33 percent before the reversal of the metro and non-
metro poverty rankings would no longer hold.

How the Index Is Constructed 



Adjusting for Living Costs
Reverses Poverty Rates 

The data used in this article are the
2001 cost-of-living index and the 1992-
2003 March Supplement to the Current
Population Survey (CPS). CPS data are the
basis for the official U.S. poverty estimates
and, in more recent years, provide infor-
mation on more than 80,000 families in
each year. The sample represents the civil-
ian, noninstitutionalized population and
members of the Armed Forces living either
off base or with their families on base. The
reference period for income-related ques-
tions is the preceding calendar year; there-

fore, the 1992-2003 CPS data provide
poverty estimates for 1991 through 2002. 

Income, following the Federal defini-
tion of poverty, includes all pre-tax
income but does not include capital gains
or noncash benefits, such as public hous-
ing, Medicaid, or food stamps. A person is
poor if this measure of income is less than
thresholds set by the U.S. Government.
Poverty thresholds account for differences
in need by setting different thresholds for
families of varying sizes. So, for example,
in 2001, a three-person family consisting
of two adults and one child was poor if its
family income was less than $14,255. 

One way to account for cost-of-living
differences is to adjust the poverty thresh-
old by the cost-of-living index. For exam-
ple, the index for metro Illinois is 1.08,
which means that the three-person family
threshold of $14,255 would be increased
by 8 percent to $15,395. The index for
nonmetro Florida is 0.90 which means
that the three-person poverty threshold
would decline to $12,830.

Following the official definition of
poverty, 11.1 percent of the metro popula-
tion was poor in 2001. For nonmetro
areas, the poverty rate was 14.2 percent—
about 28 percent higher. Once the poverty
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After housing, food and transportation are the next largest expens-
es, each taking about 15 percent of a poor family’s budget.The 2001
cost-of-living index assumes no variation across metro and non-
metro areas in food and transportation costs, but ERS research indi-
cates otherwise.

Households in nonmetropolitan areas report that they can, on aver-
age, meet their basic food needs at a lower cost than similar house-
holds in metropolitan areas can. Using nationally representative data
from the CPS Food Security Supplements on how much households
say they would need to spend just to meet their food needs, ERS
researchers developed and assessed cost-of-enough-food indexes
for 470 geographic areas.At the national level, the research showed
that, on average, the cost of enough food is between 11 and 14 per-
cent less for nonmetro households than for otherwise similar
households in metro areas. Costs for nonmetro households vary
considerably across States.

In contrast, evidence suggests that nonmetro residents face higher
transportation costs than individuals living in metro areas. Slightly
less than one-third of transportation costs for a poor family consist
of expenditures on gasoline. According to data from the Census
Bureau and the U.S. Department of Energy, rural households with
vehicles consumed nearly 40 percent more gasoline and drove
almost a third more vehicle-miles than urban households in 2001.
Rural residential vehicles also tend to be less fuel efficient than their
urban counterparts—averaging 19.5 vs. 20.5 miles per gallon in
2001. Nonmetro counties located near major metro areas and
those located in mountainous areas, such as in Appalachia, have
among the longest commutes in America.

Public transportation may help to meet the mobility needs of car-
less individuals and can also help to offset the higher transportation
costs of nonmetro areas. However, significant gaps exist in the non-
metro transit network, with about 4 out of 10 nonmetro counties
having no public transportation services at all, according to the
Community Transportation Association of America. Even in non-
metro counties offering transit service, 28 percent offer only limit-
ed service (less than 25 trips taken each year per carless house-
hold). Lack of access to public transportation can force residents to
rely on costlier taxi services.

While the cost-of-enough-food indexes suggest that the 2001 cost-
of-living index understates nonmetro-metro differences in living
costs, evidence on transportation costs suggests that the index
overstates differences.The size of the bias in the index from ignor-
ing differences in transportation costs is about the same as from
ignoring differences in food costs, which suggests that the net effect
is small. With housing accounting for more than twice the budget
share of either food or transportation, the small net effect is unlike-
ly to alter this article’s findings.

Dennis Brown, dennisb@ers.usda.gov (transportation)
Ephraim Leibtag, eleibtag@ers.usda.gov (food)

What the Index Does Not Measure 

Ken Hammond, USDA



thresholds are adjusted using the cost-of-
living index, this ranking reverses. The
adjusted nonmetro poverty rate drops to
10.5 percent, and the adjusted metro rate
increases to 12.0 percent. Where the offi-
cial poverty rate indicates that the inci-
dence of poverty is 28 percent higher in
nonmetro areas, the poverty rate that is
adjusted for cost-of-living differences sug-
gests that the incidence of poverty is 12
percent lower in nonmetro areas.

The reversal of poverty rankings is
not unique to 2001. Using the 2001 cost-
of-living index for multiple years indi-
cates that the reversal holds for every
year considered (1991-2002). The use of
the 2001 index assumes that the geo-
graphic variation in prices over the last
decade has been somewhat stable. (This
assumption is found to be reasonable
from examining earlier years of FMR
data.)  In most of the years considered,
the official nonmetro poverty rate has
been more than 15 percent higher than
the metro poverty rate. When adjusted
for cost-of-living differences, the non-
metro poverty estimates are 10-25 per-
cent less than the metro estimates.  

Nonmetro Elderly Affected 
the Most

Previous research indicates that the
nonmetro poor are somewhat older on
average and more likely to be retired,
while the metro poor are younger and
more likely to be going to school. In 2001,
the average age of the poor living in non-
metro areas was about 2 years greater than
that of the metro poor. Similarly, 25 per-
cent of the nonmetro poor were age 50 or
older, compared with 20 percent of the
metro poor. 

In 2001, child poverty rates were
higher in both metro and nonmetro areas
than the poverty rates for other age
groups. Children also comprised a greater
share of the population of poor people in
both metro and nonmetro areas.
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Cost-of-living adjustment reverses poverty rankings

Percent difference between nonmetro and metro poverty rates
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Differences in the age distribution of the
poor across metro and nonmetro areas are
seen in adults. A greater share of the
metro poor falls in the age range of 18-40
years, while more of the nonmetro poor
are middle-aged and elderly. 

Adjusting for cost-of-living differ-
ences had a larger effect on the age compo-
sition of the nonmetro poor than the
metro poor. A greater proportion of the
nonmetro poor who are reclassified as
nonpoor following the cost-of-living
adjustment (those with incomes just
below the poverty line) are older people.
Forty-two percent of the nonmetro poor
who are reclassified as nonpoor are over
40 years old. Among the metro poor, 33
percent of those reclassified as nonpoor
are over 40. 

Adjustment in Poverty
Measures Could Shift 
Program Funds

With no adjustment for cost-of-living
differences, the prevalence of poverty is
consistently higher in nonmetro than in
metro areas. When the index is used to
adjust for cost-of-living differences,
poverty is higher in metro than in non-
metro areas. The adjustments would
reduce the nonmetro poverty population
in 2001 (and increase the metro poverty

population) by 1.9 million people. Given
the large number of Federal assistance
programs that tie eligibility criteria to
poverty, adjusting the official definition
of poverty to incorporate cost-of-living
differences could have important impli-
cations for the distribution of Federal
funds. In particular, one would expect to
see more funds targeted to people living
in metro areas and fewer funds targeted
to nonmetro areas. 

Adjusting for cost-of-living differ-
ences would also change the demograph-
ics of poverty. Currently, the nonmetro
poor are disproportionately elderly, many
of whom are living on fixed incomes near
the poverty line. Adjusting for differences
in the cost of living would result in reclas-
sifying many of these elderly poor as non-
poor. Of the 1.9 million nonmetro poor
who would be reclassified as nonpoor, 25
percent are age 60 or older. This adjust-
ment could significantly affect Federal
programs, such as Supplemental Security
Income, Medicaid, the Child and Adult

Care Food Program, and the Commodity
Supplemental Food Program, as the num-
ber of elderly who qualify for these pro-
grams would be reduced. 
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The Cost of Living and the Geographic
Distribution of Poverty, by Dean Jolliffe,
ERR-26, USDA, Economic Research
Service, September 2006, available at:
www.ers.usda.gov/publications/err26/ 

The ERS Briefing Room on Rural Income,
Poverty, and Welfare, available at:
www.ers.usda.gov/briefing/incomepover-
tywelfare/

A complete listing of the Federal poverty
thresholds is available at:
www.census.gov/hhes/www/poverty/
threshld.html.

This article is drawn from . . .

You may also be interested in . . .

Comstock

Ken Hammond, USDA
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Food Safety Improvements 
Underway in China 
Linda Calvin
lcalvin@ers.usda.gov

Fred Gale
fgale@ers.usda.gov

Dinghuan Hu
dhhu@163bj.com

Bryan Lohmar
blohmar@ers.usda.gov
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� Adverse publicity about contaminated food exports
and growing domestic concerns have prompted China
to improve overall food safety.

� Producing safer food for export is expensive and
reduces China’s cost advantage.

� Only a small portion of Chinese production for 
the domestic market meets the new government 
standards for safer food.

China emerged in the 1990s as a low-cost exporter of food 
products such as vegetables, apples, seafood, and poultry. But in
recent years, China’s exports slowed when shipments of vegetables,
poultry, and shrimp were rejected for failing to meet stringent 
standards in Japan, Europe, and other countries, revealing a gap
between Chinese and international food safety standards. Problems
with food contamination within China have made food safety a top
concern of Chinese consumers as well, an issue reflected 
in recent opinion polls and newspaper articles.

China is in the midst of a campaign to overhaul its food system
and improve safety standards. Numerous challenges face both the
export sector,where food safety efforts are the most advanced,and the
domestic sector, where many food safety initiatives are more recent.
Problems with food safety can influence trade flows, as 
evidenced by China’s setbacks for some export products. China must
meet the food safety standards of the developed countries to succeed
in those markets. The increased costs of achieving higher food 
standards will dampen the growth of Chinese agricultural exports if
not offset by greater demand in the export market. China’s efforts are
an important case study of a country’s striving to elevate standards in
its food and agriculture sector to international food safety standards. 
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China Faces Challenges in
Providing Safer Food

Implementing a 21st-century food
safety system in China poses a challenge.
It is difficult to standardize and monitor
production practices in a sector composed
of 200 million farm households who typi-
cally have 1-2 acres of land divided into 4-
6 noncontiguous plots. Farmers have only
usage rights to their land, so they lack
ownership incentives to make costly
investments. 

Many of China’s food safety problems
can be traced back to the farm level.
Farmers rely on heavy use of chemicals to
coax production out of intensively culti-
vated soils and deal with pest pressures, a
practice that contributes to food safety
problems. China has one of the world’s
highest rates of chemical fertilizer use per
hectare, and Chinese farmers use many

highly toxic pesticides, including some
that are banned in the United States. Farm
chemicals are sometimes mislabeled. The
Chinese government is tackling this prob-
lem by encouraging farmers to buy agricul-
tural chemicals only from approved out-
lets. Some farmers have little understand-
ing of correct chemical use; for example,
they may fail to wait the prescribed num-
ber of days between the last application of
a pesticide and harvest, resulting in exces-
sive residues in the harvested product.
Antibiotics are widely used to control dis-
ease in livestock, poultry, and aquaculture
products. Industrialization and lax 
environmental controls have also led to
concern about the potential for heavy
metal contamination of food products.
Untreated human and animal waste in
fields and water raises the risk of 
microbial contamination. 

China’s fragmented marketing system
also poses problems. Agricultural market-
ing is dominated by millions of small
traders handling small volumes of prod-
uct, often operating on a cash basis, with
no documentation. In modern marketing
systems, products are identified by lot and
traced through the system with a paper
trail. This process is easier in the United
States than in China, since growers and
buyers are fewer in number and deal in
larger volumes. Vertical coordination and
integration between growers and buyers
also makes it easier to produce safe food
and control it through the marketing
chain. Chinese exporters have tried 
various approaches to gain greater vertical
control over production, and these 
methods are now being promoted within
the Chinese domestic market.

Successful Export Industries
Achieve Safety Standards,
but at a Cost

China has emerged as a major
exporter of agricultural products based
primarily on its low labor costs and 
openness to foreign investment. Many of
its exports are produced by companies
with investment from Japan, South Korea,
Singapore, Taiwan, and Europe. Most
operations involve growing and process-
ing fruit, vegetables, livestock, fish, or
shrimp in coastal provinces with easy
access to ports. 

The influx of foreign investment has
also brought foreign technology and atten-
tion to food safety. The importance of
Japan, in particular, as an export market
has compelled Chinese firms exporting to
that country to make major improvements
in food safety. Successful foreign firms
operating in China exert careful control
over raw materials to ensure that products
meet the standards of the export markets.
Exporting companies have been even
more vigilant since 2002 when Chinese
frozen spinach in Japan was found to have
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Importers reject contaminated Chinese products

2001
2001
2002

2002-2003
2002
2005

Year Product Country Problem

Shrimp
Poultry
Honey
Frozen spinach
Tea
Fermented 
cabbage

European Union (EU)
EU, Japan
EU
Japan
EU, Japan
South Korea

Excessive antibiotic residues
Excessive antibiotic residues
Excessive antibiotic residues
Excessive pesticide residues
Excessive pesticide residues
Parasites

Source:  News reports compiled by USDA, Economic Research Service.
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high levels of a pesticide and imports were
banned temporarily (see box, “China’s
Frozen Spinach Exports to Japan Falter on
Food Safety Problems”). New Japanese
rules for residues of agricultural chemi-
cals, feed additives, and veterinary drugs,
implemented in May 2006, will put 
further pressure on Chinese exporters.

Firms have used two business models
to impose more control over production:
the first is a fully vertically integrated
model in which the company leases land
and controls production directly; the sec-
ond is the use of production contracts
with growers that specify chemical use
and production methods. The leasing
model ensures greater control over pro-
duction than the contract model, but it
also costs more and is limited by access to
land. Developing a production model that
balances low costs against the risk of a
safety problem is challenging. Exporting
firms sometimes use both methods—
growing the crops that are most prone to
excess pesticide problems, such as leafy
greens, on their leased land and using 
production contracts for other crops. 

Leases are typically arranged with vil-
lage officials who serve as intermediaries to
aggregate land into a “production base”—an
area that may be as large as multiple villages
and hundreds of acres. Leasing land is sur-
prisingly expensive and involves difficult
negotiations since there is no formal market
for land. Foreign companies often pay rents
comparable to those in developed countries.
Companies post technical experts onsite to
manage production and supervise workers.
These firms may test soil, water, and air for
pollutants; implement good agricultural
practices (GAPs) to reduce the risk of micro-
bial contamination; and use a type of
Hazard Analysis and Critical Control Point
(HACCP) system to minimize risk in pro-
cessing plants. A firm selling to a wide range
of countries might face numerous stan-

19

A
M

B
E

R
 W

A
V

E
S

WWW.ERS.USDA.GOV/AMBERWAVES

N
O

V
E

M
B

E
R

 2
0

0
6

In the early 1990s, Japanese companies began investing heavily in vegetable 
production in China for export to Japan. Exports to Japan soared, and frozen spinach
was gaining ground rapidly. In late 2001 and 2002, private tests organized by the
Japanese National Federation of Farmers’ Movements revealed that Chinese frozen
spinach showed residues of the pesticide chlorpyrifos. At that time, Japan did not have
a maximum residue limit (MRL) for this pesticide on frozen spinach, so it adopted the
MRL for fresh spinach. In August 2002, the Japanese Government advised firms to 
voluntarily stop importing Chinese frozen spinach. This adverse publicity affected
imports of all frozen vegetables from China. In February 2003, the market was briefly
reopened before new tests revealed continued problems with chlorpyrifos.
The market was shut again in May 2003.

China worked out a protocol to meet Japanese concerns and the market reopened
in July 2004. Chinese exports were initially limited to 27 firms that the Chinese and
Japanese had both approved. Exporting to Japan is now more expensive than it was
before the problems with chlorpyrifos.All firms are required to use leased land and
cannot use production contracts, which are considered too risky for spinach. Fresh
spinach is also tested for residues before harvest, as well as after processing. Japan
inspects every lot of Chinese frozen spinach, which increases costs and the chance
of product deterioration. While other frozen vegetable exports to Japan have
rebounded, the frozen spinach market has not yet recovered.With heightened food
safety awareness, some Chinese products may no longer be as profitable as others
due to consumer and importer reluctance to purchase products associated 
with past problems.

Japan’s new policy on agricultural chemicals (including veterinary drugs and feed 
additives) became effective in May 2006. Japan had a negative MRL list, but the new 
policy uses a positive MRL list. With a negative list, Japan rejected any imports with
residues over the existing MRLs. If an import had residues for which Japan did not have
an MRL for that commodity, a case-by-case decision was made on whether it could be
imported.With a positive list (like the system used in the United States), Japan rejects
imported commodities with residues exceeding the MRL or the default tolerance of
0.01 parts per million for those cases where a commodity does not have an MRL for
that chemical. In 2005, Japan had established MRLs for 288 agricultural chemicals for
about 130 commodities.The new regulations have MRLs for 799 agricultural chemicals
and thousands of commodity/chemical combinations. Japan now scrutinizes products
for more agricultural chemicals and testing costs have increased substantially since the
introduction of the new policy.

F E A T U R E

Chinese frozen spinach exports to Japan lag while other frozen
vegetable exports rebound
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dards; GAP requirements as well as
maximum residue limits (MRLs) for
pesticides vary from country to coun-
try. The exporting firm may even pur-
chase agricultural chemicals abroad to
ensure that they are genuine.

Production contracts are also gen-
erally arranged by village officials who
recruit farmers. The contract typically
specifies inputs, production practices,
price guidelines, and minimum envi-
ronmental standards for air, water,
and soil. Contractors must monitor farm-
ers to ensure compliance. With more
experience, growers may need less moni-
toring, and costs may go down. But the
contracting model does not burden the
company with land and labor expenses. 

China’s Government Begins 
To Tackle Food Safety 

Awareness of food safety issues in
China has been heightened by both the
rejection of exports in overseas markets
and a series of food safety incidents in the
domestic market. The Government has
responded by trying to build a food safety
system for exports that will establish
China’s international reputation for pro-
ducing safe food. China has also been rais-
ing domestic food safety standards and
implementing inspection and testing sys-
tems for consumer products and agricul-
tural commodities. In 2005, officials
announced plans to update a 1995 law
covering consumer food products. In 2006,
the Chinese legislature adopted a law that
establishes a national framework for

building a system that ensures the safety
and monitoring of agricultural products.
Local governments have also been active
in promoting safer food.

All land and packing/processing facil-
ities for exports must be registered with
the Chinese Government. Exporters must
have laboratory facilities to test for pesti-
cide residues (although the sophistica-
tion of the facilities varies with the riski-
ness of the crop). Certain processed agri-
cultural exports—including canned food,
some seafood, meat, frozen vegetables,
and fruit and vegetable juices—must be
produced using HACCP-type systems. The
Government provides basic guidelines on
food safety, but most firms must still hire
food safety experts to fine-tune their
operations to meet the demands of for-
eign buyers. Before export, the
Government tests products to ensure that
they meet the standards of the foreign
country or contract.

Food safety for the domestic market
is regulated by several government enti-
ties. The Ministries of Agriculture,

Health, and Commerce; the
State Administration of Quality
Supervision, Inspection, and
Quarantine; a newly established
Food and Drug Administration;
and other agencies, each with
different and sometimes over-
lapping responsibilities, con-
tribute to food safety policies.
The State Administration of
Quality Supervision, Inspection,

and Quarantine is
responsible for over-
sight and food safety
standards for imports
and exports.

The Ministry of
Agriculture is the lead
agency promoting food
safety at the farm level.
The most visible efforts
are the promotion of pol-
lution-free (also translat-

ed as “no harm” or “safe”) and green food
standards intended to guarantee that food
products are free of dangerous contami-
nants. The pollution-free standard, intro-
duced in 2002, requires that all products
comply with MRLs for agricultural chemi-
cals. The green food program was initiated
in the 1990s with an eye toward improv-
ing the safety and quality of exports,
although most green food is now sold in
the domestic market. The green food pro-
gram is slightly more stringent than the
pollution-free program. 

Both programs have standards speci-
fying tolerances for harmful materials in
soil, water, and air as well as MRLs for
pesticide residues. Both also certify pro-
duction base areas, and offer trade-
marked symbols for use on consumer
products. Packaged products carry infor-
mation on the firm, providing a first step
in a traceability system. Compliance is
enforced by regular testing of soil, water,
and air, and random testing of final 
products for residues. 

While production of safer food is
increasing, little of China’s food currently
meets green and pollution-free standards.
In 2005, about 6 percent of the volume of
agricultural production was pollution free
and 1 percent was green. 

Chinese food safety efforts at the
farm level are primarily concerned with
chemical residues; to date, less attention
is paid to the potential of microbial con-
tamination. Statistics from China’s
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Ministry of Health, however, indicate that
food poisonings and deaths from micro-
bial contamination exceed those from
farm chemical exposure. China is develop-
ing good agricultural practice guidelines,
ChinaGAPs, which will address minimiz-
ing the risk of microbial contamination.
Initially, these guidelines are intended to
aid exporters. 

Government Plays a Strong
Role in Implementation

Chinese consumers now commonly
voice concerns about food safety, and var-
ious safety-related labels appear on food
products. However, the degree of con-
sumer understanding and confidence in
food safety labels is uncertain, as is con-
sumers’ willingness to pay higher prices
for these products. Consumers in China
are primarily concerned with freshness,
appearance, and taste. 

The green and pollution-free stan-
dards are implemented in a “top-down”
process by the Ministry of Agriculture and
local agricultural bureaus working with
local officials, villages, and agribusinesses.
As in the business model used by
exporters, domestic enterprises contract
with farmers, using village officials as
intermediaries. Some domestic enterpris-
es also control production by leasing land.
Some of the vertically integrated enter-
prises are large, former state farms that
have been converted to private compa-

nies, while others are newly established
Chinese corporations. 

The decision to produce green or
pollution-free food is usually made by
local officials or agribusiness enterprises
rather than individual farmers. It is not
clear whether farmers find green or pol-
lution-free food more profitable. Farmers
reportedly earn price premiums of 20-30
percent for pollution-free vegetables, but
they may also have to purchase more
expensive chemicals and incur costs to
attain certification. 

Safety Standards Influence
China’s Agricultural Trade

Foreign safety standards pose an
important challenge to China’s exports of
horticultural, meat, poultry, and aquatic
products. Exports of more vulnerable
products come chiefly from foreign-invest-
ed companies in coastal areas. Widespread
pollution, pest and disease pressures, low
domestic food safety standards, and the
difficulty of ensuring product safety
throughout the marketing chain may pre-
vent export-oriented production from
expanding to inland provinces and domes-
tic companies. 

Chinese officials have resolved to
improve the quality and safety of food in
China. Initial efforts were aimed at export-
oriented production, which has traditional-
ly had much higher standards and often
completely separate production and mar-

keting chains
from products
destined for the
domestic mar-
ket. The gap
between export
and domestic
standards is
vast although
beginning to
narrow, but
China faces stiff
challenges in

producing food to higher safety standards
and maintaining a credible inspection and
monitoring system. Building consumer
confidence in the safety of its food 
products will largely determine the 
competitiveness of China in both the world
market and its own domestic market. 

China’s Rising Fruit and Vegetable
Exports Challenge U.S. Industries, by
Sophia Huang and Fred Gale, FTS-320-01,
USDA, Economic Research Service,
February 2006, available at:
www.ers.usda.gov/publications/fts/
feb06/fts32001/

“A New Marketing Model: Supermarket
and Processing Companies and Farm
Households,” by Dinghuan Hu, Fred Gale,
and Tom Reardon, in Issues in
Agricultural Economy, No. 1, 2006
(Chinese language, published in China).

“Produce, Food Safety, and International
Trade:  Response to U.S. Foodborne
Illness Outbreaks Associated with
Imported Produce,” by Linda Calvin, in
International Trade and Food Safety, 
Jean Buzby (ed.), AER-828, USDA,
Economic Research Service, November
2003, available at:  www.ers.usda.gov/
publications/aer828/aer828g.pdf

The ERS Briefing Room on China,
www.ers.usda.gov/briefing/china/
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You may also be interested in . . .
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Microbial contamination caused more illness in China
than agricultural chemical contamination in 2005

Source
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Managing Risk With
Revenue Insurance

Robert Dismukes, dismukes@ers.usda.gov

Keith H. Coble, coble@agecon.msstate.edu

Comstock



Farming is an inherently risky business. Uncertain
weather conditions, market shifts, and other events beyond a
farmer’s control affect farm yields and commodity prices, cre-
ating variability in farm revenue. Since the early 1980s the
Federal Government has promoted insurance as a tool for
managing crop losses. In its simplest form, insurance reduces
risk by making payments to insured farmers when yields or
revenues fall below a guaranteed level. Farmers can choose
from a variety of insurance plans in the subsidized Federal
crop insurance program, including yield insurance plans,
which have been part of the program from the outset, and
revenue insurance plans, which were added in the mid-1990s.

As a tool based on revenue shortfalls rather than on yield
or price shortfalls, revenue insurance can be more effective at
stabilizing income than insurance plans or farm programs
that protect against yield and price risks separately or that
provide fixed-income transfers. A revenue-based program
may also offer a simple way of assisting a wider variety of
farms than programs linked to current or historical produc-
tion of particular commodities, a practice that focuses risk
management support only on certain segments of the farm
sector. Finally, revenue insurance plans are designed to match
costs of risk protection with benefits and to base coverage on
the market value of the item insured.

What Causes Revenue Variability?

Revenue depends on production, prices, and interactions
between the two. Prices received by farmers depend largely on
world market conditions, while yields depend on localized fac-
tors, such as weather. Thus, revenue variability across farms is
largely the result of yield variability and differences in the rela-
tionship between prices and individual farm-level yields.

The relationship between prices and yields is “negative” when
changes in yield and aggregate production result in offsetting changes
in prices. In other words, when yield and aggregate production of a
commodity increase, price decreases; when yield falls, price rises. The
price-yield relationship, measured by the price-yield correlation, tends
to be strongest in areas where most farm-level yields are closely relat-
ed to areawide production and where the area’s production normally
accounts for a significant share of world production. Corn and soy-
beans, for example, show the strongest negative price-yield correlation
in the Midwest. Negative price-yield correlations moderate revenue
variability, thus they are often referred to as a “natural hedge.”  

Not surprisingly, many areas with large amounts of corn and soy-
bean production tend to be areas of low yield variability. Yield variabil-
ity for corn, for example, is low in Illinois and Iowa, which together
account for about a third of the U.S. corn crop. The U.S. crop typically
accounts for about 40 percent of world production. Because of the low
yield variability and the strong price-yield correlations, revenue insur-
ance costs are relatively low in these areas and producers tend to see a
correspondence between revenue variability on their farms and the
protection offered by revenue insurance. In contrast, for crops in areas
with high yield variability and weak price-yield correlation, such as cot-
ton in Texas, revenue insurance costs are higher.

The benefits from revenue insurance depend on the type of pro-
gram and the type of subsidy offered with revenue insurance. The
Federal crop insurance program pays premium subsidies that encour-
age producers to buy revenue insurance and pays administrative subsi-
dies to private insurance companies that sell and service revenue
insurance. These subsidies are based on a share of the premium value
of the revenue insurance policies sold.

While the subsidization of revenue insurance helps producers
reduce risk, the subsidies also transfer income, although this income is
realized only when an insurable loss occurs and results in an indemni-
ty payment. A subsidy structure based on uniform proportions of a pre-
mium across areas and crops transfers greater amounts of income per
dollar of insured value to riskier crops and areas where premium rates
are higher. However, producers of risky crops in risky areas face higher
premiums due to greater revenue variability, and may see little rela-
tionship between their yields and market price; thus, they still may be
reluctant to buy revenue insurance. 
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� Crop revenue insurance offers farmers a
way to manage revenue variability that
results from yield and price risks.

� Commodity-level revenue insurance, partic-
ularly for corn, soybeans, and wheat, has
become a major part of the subsidized
Federal crop insurance program.

�Whole-farm revenue insurance, based on
combined revenue from all commodities
produced on a farm, is a more broad-based
approach, but is difficult to administer.



Revenue Insurance Participation
Grows With Subsidies

Revenue insurance was first available
under the Federal crop insurance program
in 1996. Initially, it was available for corn,
soybeans, wheat, and cotton in a limited
number of counties. In the late 1990s,
availability of revenue insurance for these
crops increased and revenue insurance
plans for grain sorghum, canola, barley,
rice, and sunflower were added. In 2006,
revenue insurance accounted for 57 per-
cent of all acreage insured under the
Federal crop insurance program, including
about three-quarters of the insured
acreage of corn, soybeans, and wheat, the
top three crops in the program. 

When buying revenue insurance, a
farmer chooses, before planting, an insur-
ance plan and a coverage level (a share of
expected revenue) and pays a portion of
the insurance premium that is based on
the risk covered. If actual revenue at the
end of the season falls below the coverage
level multiplied by the amount of expect-
ed revenue, the insurance pays an indem-
nity equal to the difference. 

Premium subsidies have been key to
inducing farmers to increase their crop
insurance coverage. Subsidies for crop
insurance, especially for revenue insur-
ance, have been rising since the 1990s.
Between 1996 and 2006, the share of sub-
sidized revenue insurance premiums grew
from less than 30 percent to 56 percent. In
2006, the Government paid $1.8 billion in
revenue insurance premiums, and produc-
ers paid $1.4 billion.

The overall increase in premium sub-
sidy has included increases in the sub-
sidy rates for higher coverage levels. In
response to the increased subsidies and
reduced premium costs, producers have
insured higher proportions of their
expected revenues. In 1999, for instance,
about half of the acres insured under rev-
enue insurance were covered at the 70-
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For soybeans grown in the Midwest, offsetting price-yield 
variability is strong . . . 

 . . . and revenue variability is low

Source:  Analysis by USDA, Economic Research Service of yield data from USDA’s Risk 
Management Agency and price data from USDA’s National Agricultural Statistics Service.
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percent level or higher. By 2002, about
three-quarters of the revenue-insured
acres were at coverage levels of 70 per-
cent or higher. The most popular cover-
age levels have been 70 and 75 percent of
expected revenue.

The variety of options under the
Federal crop insurance program gives pro-
ducers several choices for determining
their revenue coverage. Two have been
especially popular: coverage that increases
if the harvest-time price of the crop is
higher than the pre-planting-time price
and coverage that is based on separate
insured units on the farm. The increasing
price feature, called “replacement cost” or
“harvest-price option,” is attractive to pro-
ducers because an increase in commodity
price can be associated with a drop in
yield. The higher coverage would allow a
producer to replace lost production at the
higher price. Subdividing insured acreage
is attractive because if units are insured
separately, losses on one unit are not off-
set by production on another.

Revenue Insurance Guarantees
Fluctuate With Markets

Crop revenue insurance covers varia-
tion in market revenue only over a grow-
ing season. Revenue is determined from
market prices at the beginning and end of

the season. Revenue insurance does not
cover interyear revenue variation. The dol-
lar amount of revenue coverage can rise or
fall from year to year to reflect different
market conditions. 

Allowing insurance coverage to vary
with market conditions reduces interfer-
ence with market signals. If prices used to
calculate revenue for insurance purposes
exceeded expected market prices, produc-
ers would have an incentive to alter pro-
duction merely to collect on the insur-
ance. If prices were below expected mar-
ket prices, the risk protection provided by

the insurance might be insignificant and
producers would have little interest in the
protection offered. Such “overinsurance”
or “underinsurance” would also under-
mine an insurance program’s balance
between premiums and indemnities and
could make the program unsustainable.

Canada’s experience in the 1990s
with the Gross Revenue Insurance Plan
(GRIP) illustrates the problem of overin-
surance. In 1991, the Canadian
Government offered farmers a commodi-
ty-level revenue insurance that used his-
torical prices rather than current prices
to set guarantees. Specifically, GRIP used
average prices over the previous 15
years, which included the relatively high
prices of the late 1970s and early 1980s.
Because indemnities (insurance pay-
ments) were based on the difference
between high historical prices and prices
in the insured years, indemnities greatly
exceeded premiums. By 1998, GRIP was
largely discontinued due to financial
pressure on the government.

The revenue insurance plans in the
U.S. Federal crop insurance program use
prices that reflect market conditions in
the insurance period and that are observ-
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Revenue insurance acreage surpasses yield insurance acreage in 
Federal crop insurance program 
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able by both producers and insurers. In
particular, the plans use prices of futures
market contracts to determine the value
of the insured commodity at the begin-
ning and end of the season, which sim-
plifies calculation of revenue guarantees
and losses and ensures that coverage is
consistent with current market prices.
The availability of data on market expec-
tations is critical to operation of the rev-
enue insurance policies of the crop
insurance program.

Whole-Farm Revenue
Insurance: Simple Idea, Difficult
To Administer

A more broad-based form of revenue
insurance—whole-farm revenue insur-
ance—covers all farm enterprises and
thus may have wider appeal than com-
modity-based insurance. Like single-com-
modity insurance, whole-farm insurance
charges risk-based premiums and makes
payments (indemnities) when revenue
drops below expectations. But, instead of
covering revenue for each crop on the
farm separately, whole-farm revenue
insurance covers combined revenue. 

USDA’s Risk Management Agency
operates two small programs of whole-
farm revenue insurance: Adjusted Gross
Revenue (AGR) and Adjusted Gross
Revenue-Lite (AGR-Lite). Intended for pro-

ducers of commodities for which single-
commodity crop yield and revenue insur-
ance are available, AGR and AGR-Lite have
limits that keep them from being full-
fledged whole-farm insurance programs.
Although simple in concept, developing
and operating a whole-farm revenue insur-
ance program that would be available to all
farmers is not likely to be simple.

A major issue would be determining
and measuring the risks covered.
Developing premium rates for whole-farm
insurance is complex because coverage
includes all prices and yields and their
interrelationships on a particular farm.
Expanding the limited AGR and AGR-Lite
insurance plans into a program for all
farms would likely mean covering risks
from more farm enterprises, particularly
more specialty crop and livestock enter-
prises, which would make such a program
even more complex. Moreover, if the
insurance were to cover net, rather than
gross, revenue, input cost variability
would have to be considered in determin-
ing coverage and measuring risk.

Determining the level of income and
the farming activities covered by a whole-
farm insurance policy would challenge
both producers and insurers. AGR and
AGR-Lite rely heavily on tax records but
often have to make adjustments to
account for changes in inventory to make
insured income levels correspond to pro-
duction in a calendar year. Most farmers
report income on their tax schedules
when the money is received or paid,
which may not reflect the underlying
annual revenue risk.

How well a farm’s historical income
indicates expected income in the insur-
ance year is also critical. Farm operations
often change size and commodities from
year to year. For example, expanding a
farm by renting additional land or switch-
ing land from corn to soybeans can dra-
matically change overall expected gross
revenue. These changes result in variabili-

ty in income that is not simply the result
of risk or unexpected variability. Unless
income data are adjusted, a process that is
likely to be complex, farms can be signifi-
cantly overinsured or underinsured. 

Verifying insurance losses and pay-
ing claims pose an additional problem.
Existing revenue insurance payments at
the commodity level are triggered by
readily observable prices and crop losses.
Whole-farm revenue insurance, in con-
trast, incorporates prices and production
of many farming activities that are hard
to verify. Complex rules have been devel-
oped for measuring and validating
insured losses under AGR and AGR-Lite
policies. In addition, because tax filings
are used for documenting income, sever-
al months can elapse between the event
that caused a drop in income and the fil-
ing of the documentation for a claim (see
box, “Canadian Agricultural Income
Stabilization: A Whole-Farm Revenue
Program”).

Can Revenue Insurance Provide
Adequate Risk Management?

Although revenue insurance has sev-
eral characteristics that make it a valuable
risk-management tool, it may not provide
farmers with what policymakers and the
farmers themselves regard as adequate
coverage. Because both single-commodity
and whole-farm revenue insurance com-
bine risks, they can mean less frequent,
lower payments to farmers when the risks
offset each other. Single-commodity rev-
enue insurance combines price and yield
coverage. Whole-farm revenue insurance
combines coverage of individual com-
modities on a farm. Experience suggests
that farmers prefer to separate insurance
protection. For example, most participants
in the Federal crop insurance program sub-
divide their farm acreage for insurance
purposes, even though doing so requires
that they forgo a premium discount.
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Because insurance design requires
that insured producers pay the first por-
tion of any loss (the deductible), it may
seem that insurance cannot provide ade-
quate protection because coverage will
always be less than the full value of the
item insured. While reducing deductibles
can make insurance more attractive, it also
increases costs as well as loss claims, and
tends to lead to overinsuring, thus inter-
fering with market signals. 

Neither single-commodity nor whole-
farm revenue insurance provides coverage

against multiple-year income declines.
These policies base coverage on historical
yields and expected market prices, in the
case of single-commodity insurance, and
on historical income, in the case of whole-
farm insurance. If these measures indicate
a revenue decline, revenue insurance cov-
erage will decline. One way to counteract
this is to use fixed target prices or target
revenues instead. This modification, how-
ever, would make the protection less of an
insurance tool and more of an income-
support program. 
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Since 2003, the Canadian Federal and provincial governments have
operated the Canadian Agricultural Income Stabilization (CAIS)
program for Canadian farmers. Although not truly insurance, CAIS
has several characteristics of a fully subsidized whole-farm income
insurance program. CAIS allows participants to shift the risk of
income declines to an insurer, the government in this case.
Participants establish insured amounts of income based on recent
history. Like insurance, the program makes immediate and ongoing
protection available to all participants. Unlike insurance, partici-
pants are not charged a risk-based premium. Instead, they pay a flat
fee per amount covered.

Under CAIS, the amount of income to be covered is based on a
producer’s margin.The margin is defined as income minus expens-
es directly related to the primary production of agricultural com-
modities on the farm. In particular, income is the sale of agricultur-
al commodities and proceeds from production (crop) insurance
but excluding other government payments; expenses are costs,
such as feed, fertilizer, and pesticides. CAIS payments are made
when a farmer’s claim-year margin falls below his or her reference
margin, which is an Olympic average of the producer’s margin for
the previous 5 years. (An Olympic average is a 5-year average that
“drops” the highest and lowest values.)

The CAIS participant annually selects a level of protection, a pro-
portion of his or her historical margin. Substantial government
benefits are paid if the participant’s margin falls.As the producer’s
loss deepens, government assistance increases.The first 15 percent
of a producer’s loss (the part between 100 percent and 85 percent
of the margin) would be shared 50-50 with the government. For

the next 15 percent of loss, the government’s share is 70 percent
of the drop in margin. For the portion of the decline less than 70
percent of the reference margin, the producer would receive 80
percent from the government.

CAIS provides for situations in which the margin is negative, that
is, when expenses exceed income. If the producer satisfies certain
criteria, the producer is eligible to receive 60 percent of the pro-
gram-year margin decline that falls within the negative margin.
However, the maximum total government contributions that a
farmer can receive under CAIS in a given year is capped at the
lesser of C$3 million, or 70 percent of the margin decline of the
program-year margin relative to the reference margin. Any nega-
tive portion of the program-year margin is included in the calcula-
tion of the 70-percent cap.

CAIS has undergone two major changes since it was introduced.
One reduced the participation cost to producers. In the first years
of the program, 2003-05, a participant was required to maintain a
deposit of 22 percent of the reference margin in a CAIS account.
In 2006, the deposit was replaced by an annual “participation fee”
of C$4.50 per C$1,000 of margin covered.The other change was
to include a “market loss” in payments to producers. In 2006, the
method of calculating inventory changes was amended so that
losses in inventory values caused by declining commodity prices
are reflected in a producer’s payment. This method is applied to
market commodities but not to productive assets such as breed-
ing livestock. Additional payments, based on the new method,
were made to producers for 2003-05.

Whole-Farm Approaches to a Safety Net,
by Robert Dismukes and Ron Durst, EIB-
15, USDA, Economic Research Service,
June 2006, available at: www.ers.usda.
gov/publications/eib15/

The ERS Briefing Room on Farm Risk
Management, www.ers.usda.gov/
briefing/riskmanagement/

This article is drawn from . . .

You may also be interested in . . .

Canadian Agricultural Income Stabilization: A Whole-Farm Revenue Program



Brazil’s Booming 
Agriculture Faces
Obstacles
Constanza Valdes, cvaldes@ers.usda.gov
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� Brazil has emerged as an important player 
in global food and agricultural markets.

� But the long-term growth of Brazilian 
agriculture could slow due to supply-side 
factors.

� And continued growth in domestic food
demand and the changing composition of 
food demand could dampen growth in
processed and high-value agro-food exports.
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Brazil has emerged as an agricultural superpower

in global food and agricultural markets thanks to

economic and trade stability and regulatory

reforms that encourage investment in agricul-

ture. Brazil is an important producer and the

largest exporter of sugar, ethanol, beef, poultry

meat, coffee, orange juice, and tobacco.



Rising global income and Brazil’s
ready availability of land, water, and
labor to increase crop and meat produc-
tion have driven exports. Brazil exports
agricultural and food products, such as
soybeans, pork, and poultry, to most
countries of the world, including large
markets in the European Union (EU) and
the United States. But soaring demand in
China has been at the root of much of
Brazil’s export growth.  Brazil’s agro-food
sector accounted for over two-thirds of its
total trade surplus in 2005. At US$27.5
billion, Brazil’s agro-food trade surplus is
the largest in the world.  Brazil’s success
in world markets has given U.S. farmers a
powerful competitor.

Although greater competitiveness in
the agro-food sector can be partially attrib-
uted to market liberalization up to early
1999, new methods of providing govern-
ment incentives for Brazilian agriculture
also contributed to the agricultural
growth.  These include preferential credit,

tax exemptions, financing for agricultural
research, marketing and infrastructure
improvements, as well as an array of
Federal, State, and local subsidies.

Continuing trade expansion and
diversification of markets and products
remain at the core of Brazil’s agricultural
growth strategy. However, several con-
straints could hinder further long-term
growth of Brazilian agriculture. Supply-
side constraints include adverse macro-
economic shocks, ongoing transportation
and marketing bottlenecks, financial con-
straints, and a slowdown on the expan-
sion of agricultural land.  On the demand
side, rising consumer demand for high-
value foods plus the growth of Brazil’s bio-
fuels industry could reduce the availabili-
ty of Brazil’s exportable surpluses.

Agro-Food Sector Important
to the Brazilian Economy

Over the past decade, Brazil—the
world’s 11th largest economy—has been

consolidating its position as an important
agro-food producer and major supplier to
international markets. Production agricul-
ture accounted for 10 percent of the coun-
try’s gross domestic product (GDP) in
2005, but with the associated supply
chain, the agro-food sector (production
agriculture, processing, and distribution)
accounts for nearly 27 percent of total
exports and employs 18 million people,
equivalent to 37 percent of the labor force.
The agro-food sector, which was valued at
US$254 billion in 2005, accounted for 28
percent of the country’s GDP.

Brazil enjoys a low-cost resource base
for agricultural production and has easily
raised output by expanding area and
increasing productivity. Production expan-
sion has exceeded the rate of increase in
consumer demand, leaving surplus pro-
duction for more exports. Major economic
and agricultural policy changes, including
those that encourage investment in the
sector, have broadened export channels.
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Commodity World rank Market share of Total Export growth rates, 
Exports Production global exports exports 2000-05

Percent 2005 US$ million Percent

Sugar 1 1 42 3,919 20

Ethanol 1 1 51 766 79

Coffee 1 1 26 2,533 11

Orange juice 1 1 80 796 4

Tobacco 1 1 29 1,380 15

Beef 1 2 24 2,944 32

Poultry 1 3 35 3,770 31

Soybeans 2 2 35 5,345 22

Soymeal 2 2 25 2,865 13

Corn 4 3 35 121 48

Pork 4 4 13 1,252 40

Brazil’s growing dominance in world agriculture, 2005 rankings

Note: Harmonized codes: sugar (1701), ethanol  (2207), coffee (0901), orange juice (2009), soybeans (1201), beef (0201/0202/160250), 
poultry meat (0207/160231/160232/160239), pork (0203/160241/160242/160249), soymeal (2304), corn (1005), and tobacco (2401).
Source: USDA’s Foreign Agricultural Service and Global Trade Information Services data.
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The value of Brazil’s 2005 agricultural
exports reached US$30.9 billion, led by
soybeans and products, sugar, ethanol,
beef, pork, and poultry. Since 2000, the
value has grown at an average rate of 20
percent per year. Brazil also imports com-
modities that it does not produce compet-
itively, including wheat. The value of
those imports was US$3.4 billion in 2005. 

Exports of primary bulk, semi-
processed, and processed commodities
(soybeans, fresh, chilled and processed
meats, coffee, flour and oils) have con-
tributed the most to Brazil’s total agricul-
tural exports. Primary bulk agro-food
products grew 8 percent annually during
1997-2005, compared with 9 percent annu-
ally for processed products and 5 percent
annually for semi-processed products.
Horticultural products, which include
fruits, vegetables, flowers, nuts, and
spices, have grown at a rate of 10 percent
per year since 1997; however, both the vol-
ume and growth in horticultural exports
are low as sanitary and phytosanitary reg-
ulations restrict access to foreign markets.

Since 2000, growth of exports of
processed agro-food products accelerated
to 20 percent per year. The food manufac-
turing industry has been stimulated by
the desire for higher per unit returns,
access to new processing technologies and
international capital, and a growing entre-
preneurial class. Between 2004 and 2005,
the growth in exports of processed prod-
ucts (fresh, frozen, and processed meats,
dairy products, breakfast cereals) acceler-
ated, expanding by 33 percent, and now
accounts for 44 percent of agro-food
exports. In 2005, primary bulk commodi-
ties accounted for 25 percent of total
Brazilian agro-food trade.

Stability and Reforms Support
Farm-Sector Expansion

Rapid expansion of Brazilian agricul-
ture and agro-food restructuring began in
the mid-1980s, with the end of a policy
regime that had channeled resources away
from agriculture into the industrial and
services sectors. Economic reforms in
1985 sought to eliminate domestic and
export taxes and restrictions on agricultur-

al exports of soybeans, cotton, and meat
and to eliminate import licenses for corn.
During the early 1990s, the Government
also removed much of the state interven-
tion in agricultural markets—privatizing
state enterprises and eliminating mini-
mum support prices, government purchas-
es of wheat and milk, and marketing
boards (for coffee, sugar, and wheat). 

But the most significant economic fac-
tor affecting agricultural output in Brazil
since the mid-1990s was introduction of
the successful Real Economic Stabilization
Plan. Before 1994, Brazil had inflation lev-
els generally well above 1,000 percent a
year. To halt inflation, a new currency, the
real, was introduced, which was initially
pegged to the U.S. dollar and later fol-
lowed a “crawling peg” policy of nominal
depreciation of the real against the dollar.
The Real Plan stabilized the economy,
reducing inflation to around 5 percent per
year and setting off a domestic demand
boom that lasted for 5 years. 

In early 1999, Brazil adopted a float-
ing exchange rate. The real depreciated
considerably, making Brazil an attractive
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Brazil's unprocessed and processed agro-food exports
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low-cost supplier of food and agricultural
products. That stimulus led to the rapid
expansion in soybean and meat produc-
tion (see box, “The Impact of Exchange
Rates on Brazil’s Agro-Food Sector”). 

The Real Plan was accompanied by
further privatization of state enterprises
and elimination of remaining barriers to
foreign investment, facilitating the pres-
ence of multinational companies in Brazil.
Multinationals stimulated investment in
agricultural research and development of
integrated supply chains that link inputs
with commodity production and distribu-
tion. In addition, by granting credit to pro-
ducers to buy inputs (fertilizers, seeds,
and chemicals), the large multinational
corporations have alleviated the difficul-
ties that Brazilian producers had in seek-
ing credit from commercial banks.

As a result, production of major crops
(soybeans, corn, rice, edible beans, and
wheat) rose to 54 million tons in 1990,
double the level of 1970. During the 1990s,
total oilseed area increased 1.0 percent per
year, compared with a decrease of 1.9 per-
cent per year for total grain area, while
yield increased 5.2 percent per year, com-
pared with 4.3 percent per year for grains.

Crop production in Brazil reached an
all-time high of 108 million tons in 2005, a
fourfold increase from that of the 1970s.
In addition to expanding export markets, a
principal factor fueling growth and mod-
ernization in the crop sector was expan-
sion of Brazil’s hog and poultry industries
and the accompanying rise in food
demand. While output of edible beans and
rice, major food staples, expanded roughly
at the rate of population growth, soybean
and corn production grew much more rap-
idly. Corn was once considered a Brazilian
subsistence crop, but rising demand for
meat and eggs associated with rising
incomes has led to an expansion of the
mixed feed industry and increased
demand for corn by Brazil’s fast-growing
poultry and hog industries. 

Future Growth in Agriculture
Could Slow Due to Supply-Side
Obstacles… 

Agriculture in Brazil still has plenty of
room to grow. Brazil is using only one-third
of its potential arable land, suggesting that
continued growth of agriculture is possi-
ble. But a number of factors are likely to
slow expansion in production and trade.

A more risky, less stable macroeco-
nomic environment. The economic stabil-
ity attained with macroeconomic reform
during 1994-99 and a managed depreciat-

ing exchange rate signaled lower risk and
stimulated investment and growth in the
agro-food sector. But judging by the appre-
ciating exchange rate, the current econom-
ic environment has dampened growth
prospects for Brazil’s agro-food sector. The
restrictive monetary policy to keep infla-
tion under control has resulted in rising
interest rates, which in turn attract dollar-
denominated capital inflows.  The inflows
have increased demand for reals, which
have been steadily appreciating since
September 2004. The appreciation has
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A currency devaluation will impact domestic and foreign prices, production costs,
and debt indexed in local and foreign currencies. With the devaluation, prices of
commodities in local currency increase whereas all costs measured in foreign cur-
rency decrease, leading to higher profit margins and increased revenues. On the
other hand,producers and processors with foreign-denominated debt see that debt
increase in local currency terms.

Both real and nominal exchange rates have enormous effects on Brazil’s compet-
itiveness in international markets. In recent times—1999 and 2001—Brazil has
had two major currency devaluations. The accumulated devaluation between
1999 and the peak nominal rate in mid-2002 was 217 percent and through the
end of 2005, the accumulated depreciation was 82 percent.

The economic impact of devaluation on the domestic agro-food industries
depends on the price structure within the economy and the response of rel-
ative commodity prices to the devaluation. For example, the devaluation of
the Brazilian currency benefited exporters, while reducing the profitability
of imports.

In the case where Brazil’s share of the world export market is high, the positive
effect from the devaluation can be offset by a decline in world commodity prices.
For example, the 1999 devaluation of the real raised expected returns to soy-
beans, which in turn led to a 20-percent expansion in area planted to soybeans
in the 2000/01 crop year. The increase in area planted and higher production
translated into 35-percent growth in soybean export volume. Since Brazil is a
large player in the international soybean market, this export expansion led to
changes in world prices and feedback effects, as well as a 2-percent decline in
world soybean prices by 2001.

Since 2004, the real started a new period of appreciation, which makes Brazilian
agro-food products more expensive to importers around the world.

The Impact of Exchange Rates on Brazil’s Agro-Food Sector



already affected Brazil’s competitive pric-
ing and the profitability of its food and
agricultural exports. For example, by July
2006, the real had appreciated 32 percent
against the U.S. dollar, potentially making
Brazilian export products about one-third
more expensive in other countries. With
the real expected to continue to appreci-
ate, Brazilian exporters will face a deterio-
rating competitive position in global food
and agricultural markets. 

Limited access to financing. Producers
are expected to see more limited access to
credit for production and marketing of
crops and livestock due to two factors: the
high current rate of indebtedness of crop
and livestock producers and the higher
cost of credit available to producers
because of higher interest rates. In Brazil,
financing for agriculture comes from three
sources: government agricultural credit
disbursed through the National System of
Rural Credit, SNCR (26 percent); agricultur-
al processors (20 percent); and commercial
banks or other government agencies (54
percent). About two-thirds of the US$27
billion credit line announced for the
2006/07 crop year, to be disbursed under
the SNCR, will be at the subsidized inter-
est rate of 8.75 percent per year. The gov-

ernment serves as the guarantor for those
loans. All other credit will have to be
financed at rates close to the prevailing
commercial rate—now more than 15 per-
cent. Agricultural industries and the com-
mercial banks perceive credit to agricul-
ture as higher risk due to the already high
level of farm indebtedness. The current
level of nonperforming loans is estimated
at US$7 billion, around 10 percent of the
value of agricultural production. For the
immediate future, a much larger share of a
producers’ working capital and invest-
ment will have to be financed at higher
rates. The reduced availability and access
to low-interest credit will have a dampen-
ing effect on the investment boom under-
way in the Brazilian agro-food sector. 

Slower land expansion. The current
agricultural area is 62 million hectares, but
the potential for expansion is three times
this amount, including 69 million hectares
in the Cerrados tropical savannah area.
The amount of credit required, however,
for bringing the additional land into culti-
vation and further expanding agricultural
production is more than double the credit
expected to be available in the more risky
economic climate. Additionally, continued
expansion in the Cerrados and Amazon

forest areas is likely to be constrained by
environmental concerns about the rate of
land clearing. Even so, the expected rate of
expanding area to crop and livestock pro-
duction in Brazil will be one of the world’s
highest—4.5 percent per year over the
next 10 years, or about 1.8 million hectares
per year.

Infrastructure, transportation, and
marketing bottlenecks. These undermine
the competitive position of Brazil in world
markets and translate into higher costs.
Development of storage facilities, port
facilities, roads, and railways has not kept
pace with the breakneck pace of growth in
agricultural production and exports. In
recent years, higher soybean volumes for
export markets have overwhelmed load-
ing docks at Brazilian ports, resulting in
long delays (measured in days, not hours)
and additional costs. Some farm commodi-
ties travel 1,000 miles or more over poor
and highly congested roads to reach the
port. Less than one-quarter of national
roads are officially deemed in good condi-
tion in Brazil. Recent studies have shown
that the cost for logistics when exporting
soybeans from Brazil is, on average, 83
percent higher than in the United States
and 94 percent higher than in Argentina. 
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Large investments in rehabilitating
and expanding transport infrastructure
are needed to keep up with expected
demand growth and to lower the Custo
Brazil (Brazilian cost). Custo Brazil is a
term that has come to denote general cost
of inefficiency from production and distri-
bution bottlenecks, including the various
logistical transactions associated with
exports. Transaction export costs (an indi-
cator of the Custo Brazil) represent 15-20
percent of the free-on-board (f.o.b.) price
for agricultural commodities. While the
Custo Brazil could be reduced through
investments in producer-to-market, pro-
ducer-to-port, and port-to-market distribu-
tion systems to reduce delivery times and
costs and to maintain product quality,
those investments will come too little too
late to relieve the transportation bottle-
neck for the next several years.

…Continuing Sanitary and
Phytosanitary Restrictions 
on Exports…

Brazil is still blocked from important
markets in the North American Free Trade
Agreement (NAFTA) and East Asia, due to
sanitary and phytosanitary (SPS) restric-
tions. For example, Brazil has been unable
to gain access to important markets for
fresh, chilled, and frozen beef and pork
products among NAFTA members—the
United States, Canada, and Mexico—or
Japan, South Korea, and Taiwan because of
sanitary concerns, mainly Brazil’s foot-
and-mouth disease status. Brazil’s poultry
meat exports are accepted by some premi-
um markets, such as Japan and Korea, but
the U.S. and Canada still bar imports of
Brazil’s fresh, chilled, and frozen poultry
meat because of disease concerns, particu-
larly Exotic Newcastle Disease (END). END
re-appeared in July 2006 after 5 years with-
out outbreaks. Oilseeds have also faced
sanitary restrictions from time to time. In

2005, for example, some shipments of
Brazilian soybeans to China were barred
from entry because of fungicide contami-
nation. These constraints can be eliminat-
ed only by negotiations with trade part-
ners and may require changes in domestic
SPS policies and procedures, which could
be very expensive. 

…and Shifts in 
Domestic Demand

Industrial use versus food use.
Changes in the composition of industrial
use versus food use of agricultural produc-
tion will affect the availability of agro-food
commodities for the domestic and export
markets. For example, the rapid expansion
of Brazil’s biofuel industry could pro-
foundly affect the availability of grains
and oilseeds for export and other domes-
tic uses. Brazil’s sugarcane and associated
sugar and ethanol industries have grown
rapidly in the last 5 years. Ethanol now
accounts for 37 percent (in volume) of fuel
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used by passenger cars. In further efforts
to reduce Brazil’s dependency on fossil
fuels, Brazilian researchers are also inves-
tigating new biodiesel technologies (using
castor, soybean, sunflower, cottonseed,
and palm oils). Diesel consumption in
Brazil is about 59 percent of total fuel use.
Demand for soybeans as a raw material for
biodiesel will likely increase use of Brazil’s
excess crushing capacity but dampen the
recent boom in soybean exports.

Food demand. Future changes in the
composition of food demand and the need
to meet rising domestic demand will also
dampen agricultural export growth.
Improved economic performance, growth
in per capita income, a more balanced
income distribution, continued popula-
tion growth, and retail marketing are
expected to strengthen demand for the
quantity and quality of food products in
Brazil. For wealthier consumers, growing
urbanization and rising incomes may shift
greater food consumption toward higher
value and processed food products (meats,
fats and oils, dairy products, and ready-to-
eat foods). For lower income consumers,
the need to meet necessary caloric require-
ments may be the primary driver of food
consumption patterns. 

Brazil is a large, growing market—pop-
ulation of 183 million—with a large middle
class and a large youth market. Brazil is cat-
egorized by the World Bank as a lower mid-
dle-income country with per capita gross
income of US$3,300 in 2006. However, dis-
parities in income distribution have
restricted food demand. Better income dis-
tribution, rising incomes, and the new Zero
Hunger social program, which seeks to pro-
vide food access to 46 million people in 9.5
million households, could change domestic
food consumption patterns as a large share
of additional disposable income may be

used to raise animal protein consumption
(meat and eggs). Per capita meat consump-
tion has grown annually by 2 percent on
average since 1995.

Higher income is expected to lead to
greater consumption of higher quality
meats and other processed and high-value
food products. Continued growth in
domestic food demand and, more impor-
tantly, the changing composition of food
demand will dampen growth in processed
and high-value agro-food exports.

Despite great strides for Brazilian agri-
culture in world markets, the competitive-
ness and efficiency of Brazil are under pres-

sure from a number of sources. On the sup-
ply side, adverse changes in the macro
economic environment could slow down
new investment. Output expansion could
be limited by lack of financial resources
for agricultural production, environmental 
regulations restricting the land expansion
rate, lack of investment in infrastructure,
and diseases, such as soybean rust. On the
demand side, Brazilian products are
blocked from a number of foreign markets
because of SPS concerns, and growing
demand for raw materials for biofuels and
increases in domestic food consumption
could reduce exportable surpluses. 
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Revised Market Basket Statistics Reflect 
Consumers’ Changing Produce Purchases
Hayden Stewart, hstewart@ers.usda.gov

More and more of what consumers spend for their groceries has
gone to the firms that process, package, and distribute agricultural
commodities. The farm share of retail food prices has likewise been 
shrinking. For example, farmers earned 33 percent of what 
consumers spent for fresh fruit at retail foodstores in 1982, but just 
20 percent in 2004. Likewise, the share for fresh vegetables shrank
from 34 to 19 percent. However, new research finds that the more
recent estimates understate the share of the produce dollar going to
the farmer. 

ERS’s market basket data series measures the spread 
(or difference) between the price paid by consumers for a mix or 
basket of foods purchased in foodstores and the revenues earned 
by farmers for supplying the commodities in those foods. 
ERS estimates spreads for nine commodity groups: fresh fruit, fresh
vegetables, dairy foods, meat products, poultry, eggs, fats and oils,
processed fruit and vegetables, and bakery/cereal products. The
series aims to inform both policymakers and the agricultural 
community about the cost of marketing commodities and how these
costs compare with what farmers themselves earn. The farm share
does not measure farm income or profitability. 

Each consumer commodity basket strives to represent the food
items and quantities bought by a typical American household in 
a year. The corresponding farm basket contains the amounts of 
agricultural commodities that produce the contents of the consumer
basket, taking into account losses due to trimming at processing
facilities and spoilage at retail stores. Thus, the consumer basket for
fresh vegetables contains 20.2 pounds of carrots, while the farm 
basket contains 20.8 pounds. 

The contents of the consumer and farm baskets are based on
1982-84 data on American households’ grocery store purchases.
Applying measures of retail price inflation supplied by the Bureau of
Labor Statistics and yearly farm prices allows ERS to update values
each year. The total farmgate value of all commodities used to 
produce the consumer basket for fresh vegetables in 2004 was
$48.77, 19 percent of the estimated price of $256 for the 
consumer basket. 

U.S. food shopping habits have changed since 1982, and fresh
fruit and fresh vegetable shopping are no exception. Between 1987
and 1997, the average supermarket produce department expanded
from 4,817 to 5,140 square feet, and the number of items stocked
grew from 173 to 335 over the same period. ERS’s food availability
data, which include both the at-home and away-from-home markets,
show dramatic changes in the quantities of some fresh fruit and

fresh vegetables available for consumption since 1982. Notable
increases have occurred in the per capita supply of bell peppers (up
3.9 pounds) and broccoli (up 3.5 pounds). Until 1985, the supply of
romaine lettuce was too small to track, but totaled 11.2 pounds per
person in 2003. 

ERS is currently reviewing each of the nine commodity groups
in its market basket series, and used purchase data on about 7,000
households in both 1999 and 2003 to compile new consumer baskets
for fresh fruit and fresh vegetables. Updated farm baskets were also
calculated to correspond with these new consumer baskets.

Based on the new farm baskets, farm revenues accounted for 
26.6 percent of consumer spending for fresh fruit at retail foodstores
in 2004 and 23.5 percent for fresh vegetables. These estimates are
higher than estimates provided by the current series partly because
the new baskets contain more fruit and vegetables with higher farm
values. For example, the new basket for fresh vegetables adds 
asparagus (with a relatively high farm value of $1.22/pound), bell
peppers ($0.34), broccoli ($0.33), mushrooms ($1.14), and romaine
lettuce ($0.19). By contrast, celery ($0.15), corn on the cob ($0.21),
iceberg lettuce ($0.17), and onions ($0.11) are less represented in the
updated basket.

ECONOMIC RESEARCH SERVICE/USDA 

Updated fresh fruit basket reflects the greater variety
of purchases by a typical household . . .

Apples
Cantaloup
Cherries
Grapefruit
Grapes
Honeydew melon
Kiwifruit
Lemons
Oranges
Peaches
Pears
Plums
Strawberries
Watermelon

41.7
8.8

--
13

14.7
--
--

6.9
39.8
11.1

5
--

3.4
--

44.4
10.1

--
0.2

17.3
--
--

0.1
0.5

12.3
5.4

--
3.9

--

*

*
*

34.1
11.3

2.1
15.1
15.9

1.8
0.9
6.0

25.0
8.9
3.9
2.5
8.3

19.8

35.5
12.2

2.3
15.5
17.5

2.0
1.0
6.3

25.8
9.4
4.1
2.6
9.0

22.0

1982-84

- - - - - - - - - - Pounds - - - - - - - - - 

Foodstore
purchases

1999-2003

Retail Farm Retail Farm

* = boxes        -- = Not included.
Source:  USDA, Economic Research Service.
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1982-84

- - - - - - - - - - Pounds - - - - - - - - - 

Foodstore
purchases

1999-2003

Retail Farm Retail Farm

-- = Not included.

Source:  USDA, Economic Research Service.

Asparagus
Bell peppers
Broccoli
Cabbage
Carrots
Cauliflower
Celery
Corn on the cob
Cucumbers
Iceberg lettuce
Mushrooms
Onions
Potatoes
Romaine lettuce
Sweet potatoes
Tomatoes

--
--
--
--

20.2
--

20.2
14.9

--
30.3

--
49.2
81.4

--
8.5

25.9

--
--
--
--

20.8
--

21.7
18.6

--
32.6

--
52.3
84.8

--
9.4

30.5

2.0
6.5
6.7
7.5

21.1
2.2
5.3
4.4
6.8

15.4
3.1

24.2
82.9

8.0
4.7

20.9

2.2
7.0
7.3
8.1

21.8
2.4
5.7
4.8
7.4

16.5
3.3

25.8
86.4

8.6
5.2

24.6

. . . as does the updated fresh vegetables basket

Agriculture’s contribution has averaged more than
25 percent of the retail price of fresh fruit and fresh
vegetables over most of the past decade, based on
updated baskets

Farm share (percentage)

1996                1998                   2000             2002                2004

35

30

25

20

15

10

5

0

Source:  USDA, Economic Research Service.

Fruit
Vegetables

1999-2003 basket
Fruit
Vegetables

1982-84 basket

For more information, see . . .

How Low Has the Farm Share of Retail Food Prices Really Fallen? by
Hayden Stewart, ERR-24, USDA, Economic Research Service, August
2006, available at: www.ers.usda.gov/publications/err24/

The ERS Briefing Room on Food Marketing and Price Spreads,
www.ers.usda.gov/briefing/foodpricespreads/

Ken Hammond, USDA
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S T A T I S T I C S  Data may have been updated since publication. For the most current 
information, see www.ers.usda.gov/publications/agoutlook/aotables/.

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

Food and Fiber Sector Indicators

Farm, Rural, and Natural Resource Indicators

U.S. average prices received by 
farmers for wheat, corn, and soybeans

$ per bushel

Soybeans

1992 94 96 98 2000 02 04
0

2

4

6

8

All wheat

Corn

Consumer price indexes for selected 
foods consumed at home

1982-84 = 100

1992 94 96 98 2000 02 04
0

100

120

140

160

180

200

Dairy
Fats and oils
Sugar and sweets
Meat

The world's major wheat 
exporters, 2005/06

United States
23%

Argentina
7%

Australia
14%

Canada
14%

EU-25
13%

Russia
9%

Kazakhstan
3%

Ukraine
6%

Other
11%

INDICATORS

U.S. gross domestic product ($ billion)2 10,470 10,971 11,734 12,487 na 4.8 7.0 6.4 na
Food and fiber share (%) 4.8 4.8 4.8 na na 0.0 0.0 na na
Farm sector share (%) 0.7 0.8 1.0 na na 11.1 19.2 na na

Total agricultural imports ($ billion)1 41.0 45.7 52.7 57.7 64.5 11.5 15.3 9.5 11.8
Total agricultural exports ($ billion)1 53.3 56.2 62.4 62.5 68.0 5.4 11.0 0.2 8.8
Export share of the volume of U.S.
agricultural production (%)2 22.8 23.3 22.9 22.1 p na 2.2 -1.7 -3.5 na

CPI for food (1982-84=100) 176.2 180.0 186.2 190.7 na 2.2 3.4 2.4 na
Share of U.S. disposable income 
spent on food (%) 9.8 9.8 9.7 9.9 na 0.0 -1.0 2.1 na

Share of total food expenditures for at-home 
consumption (%) 52.2 52.0 51.5 51.5 na -0.4 -1.0 0.0 na

Farm-to-retail price spread (1982-84=100) 221.2 225.6 232.1 238.3 na 2.0 2.9 2.7 na
Total USDA food and nutrition assistance 
spending ($ billion)1 38.0 41.8 46.2 50.9 na 10.0 10.5 10.2 na

f = Forecast. p = Preliminary. na = Not available.
1 Based on October-September fiscal years ending with year indicated.
2 The methodology for computing these measures has changed. These statistics are not comparable to previously published statistics.

Sources and computation methodology are available at: htttp://www.ers.usda.gov/amberwaves/indicatorsnotes.htm

Annual percent change
2002 2003 2004 2005 2006 2002-03 2003-04 2004-05 2005-06

Cash receipts ($ billion) 195.0 215.5 237.9 238.9 235.3 f 10.5 10.4 0.4 -1.5
Crops 101.0 109.9 114.3 114.0 116.3 f 8.8 4.0 -0.3 2.0
Livestock 94.0 105.6 123.6 125.0 119.0 f 12.3 17.0 1.1 -4.8

Direct government payments ($ billion) 12.4 16.5 13.0 24.3 18.2 f 33.1 -21.2 86.9 -25.1
Gross cash income ($ billion) 222.2 247.8 267.8 280.9 272.3 f 11.5 8.1 4.9 -3.1
Net cash income ($ billion) 50.7 70.0 81.5 81.2 63.2 f 38.1 16.4 -0.4 -22.2
Net value added ($ billion) 82.2 102.0 128.9 120.4 103.0 24.1 26.4 -6.6 -14.5
Farm equity ($ billion) 1,110.7 1,180.8 1,383.1 1,591.2 1,702.1 f 6.3 17.1 15.0 7.0
Farm debt-asset ratio 14.8 14.4 12.7 11.9 11.3 f -2.7 -11.8 -6.3 -5.0

Farm household income ($/farm household) 65,761 68,597 81,596 79,961 75,848 f 4.3 18.9 -2.0 -5.1
Farm household income relative to average
U.S. household income (%) 113.7 116.1 134.8 126.2 na 2.1 16.1 -6.4 na

Nonmetro-metro difference in poverty rate (% points) 2.6 2.1 na na na -19.2 na na na

Cropland harvested (million acres) 307 315 312 312 p na 2.6 -1.0 0.0 na

USDA conservation program expenditures ($ bil.)1 4.2 4.3 5.1 na na 2.4 18.6 na na



39

A
M

B
E

R
 W

A
V

E
S

WWW.ERS.USDA.GOV/AMBERWAVES

N
O

V
E

M
B

E
R

 2
0

0
6

S T A T I S T I C S
INDICATORS

Irrigated acres and water sources in the U.S., by region

Note: North-Central and East includes the Corn Belt, Northeast, Appalachian, 
and Lake States regions.
Sources:  Irrigated acres from the 2002 Census of Agriculture. Water withdrawals 
from the 2000 U.S. Geological Survey. These data are published in “Chapter 2.1: 
Irrigation Resources and Water Costs,” AREI 2006, EIB-16.

Pacific

Mountain

Northern Plains

Southern Plains

Delta and Southeast

North Central and East

15 0 15 30 45 60 75

Surface

Irrigated acres (million)

Ground

Water withdrawals
(million acre-feet annually)

Region:

Source:  Compiled by USDA, Economic Research Service using data from Census Bureau, U.S. Department of Commerce.

Export destinations

Three trading partners accounted for 44 percent of U.S. agricultural exports and 58 percent of imports 
in fiscal year 2005

Mexico–14%

EU-25–24%

Canada–20%
China–3%

Indonesia–3%
Australia–4%
Brazil–3%

New Zealand–3%
Chile–3%

Colombia–2%

Rest of world–21%
Mexico–15%

EU-25–11%

Canada–16%

China–8%
Indonesia–2%

Japan–13%

South Korea–4%

Taiwan–4%
Russia–1%

Turkey–2%

Rest of world–24%

Import sources

Gallons per person

. . .they are increasing their use of cheeseWhile Americans are switching to lower fat milks . . .

1974 77 80 83 86 89 92 95 98 2001 04
0
2
4
6
8

10
12
14
16

1974 77 80 83 86 89 92 95 98 2001 04
0
1
2
3
4
5
6
7
8
9

Source: USDA, Economic Research Service, Food Availability (Per Capita) data, adjusted for spoilage, plate waste, and other losses. The data are a proxy for consumption.

Pounds per person

1Lower fat milks include plain and flavored reduced-fat milk (2 percent fat), 
buttermilk (1.5 percent fat), low-fat milk (1 percent fat), and fat-free milk.
2Milkfat content of 3.25 percent.

Lower fat milks1

Whole milk2 Cream and Neufchâtel3
Mozzarella2

Cheddar1

1Milkfat content of 50 percent or more. 2Milkfat content of 30 to 45 percent.
3Neufchâtel has a milkfat content between 20 and 33 percent. Cream cheese has 
a milkfat  content of 33 percent or more.

Markets and Trade

Diet and Health

Resources and Environment Rural America

Percent difference in median weekly earnings

Nonmetro median weekly earnings were less than
metro across all education levels in 2003

Source: Analysis by USDA, Economic Research Service of 2003 Current Population 
Survey earnings file. Estimates based on metro-nonmetro definition as of June 1993.

Less than
high school

High school
diploma

Some
college

College
degree

-2.6

-17.7

-9.6
-7.3
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On the Map

In the Long Run

Irrigated agriculture is distrib-
uted across the Nation. While 
the West still has the greatest 
number of irrigated acres, 
regions in the East—particularly 
the Mississippi Delta and areas of 
the Southeast—now rival the 
density of historically irrigated 
areas in the West. Increased 
irrigation in relatively humid 
Eastern regions has heightened 
water supply concerns, especially 
during dry years and in locations 
experiencing fast growth in 
water use. Water supply limita-
tions are no longer viewed as a 
“Western” issue in areas where 
irrigated agriculture is a major 
water user. 

Irrigation is a growing 
production technology

Noel Gollehon 
gollehon@ers.usda.gov

Irrigated land on farms, 2002

One dot = 5,000 irrigated acres.

Source: USDA’s National Agricultural Statistics Service, Census of Agriculture, 2002.

Over the past 140 years, the 
number of acres irrigated has 
increased steadily, with only 
three interruptions. The last 
decline, in the later 1980s, was 
due to drought and policy-
imposed land-idling require-
ments. Growth in recent years 
has slowed, relative to the 
longrun trend. Double-digit 
rates of growth in Eastern 
irrigation—first recorded in 
1900 as “rice lands”—since the 
mid-1980s have more than 
offset recent declines in the 
West. 

Irrigated acreage has expanded 
across the Nation over the 
decades

Noel Gollehon 
gollehon@ers.usda.gov

Irrigated land from 1860 to 2002, by region

Source: USDA’s National Agricultural Statistics Service, Census of Agriculture, various years.
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